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INOACHUTEJIBHASA 3AIIUCKA

[Tporpamma o yyeOHoMy npeamety "buosnorus" (nanee - 6MoyIorus) Ha ypOBHE CPEIHETO
ob1iero obpa3zoBaHus pazpaboTraHa Ha ocHoBe DenepanabHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepanun», ®I'OC COO, Konmenmuu mnpenomaBaHus
yuebHoro npenmMera «brnonorus» u OCHOBHBIX IMOJIOKEHUH (enepanbHOM paboueit mporpaMMel
BOCIIMTAHHUS.

VYueOnslii npenmet «bruonorus» yriryonénnoro yposHs uzyuenus (10—11 kmaccer) sBnsiercs
OJJHMM W3 KOMIIOHEHTOB IpeaMeTHON oOnactu «EcTtecTBeHHO-HayuHble mpeameTsn. CorinacHo

nojoxeHusM OI'OC COO npoduibHble yueOHbIE TPEIMEThI, U3yYaeMble Ha yTIyOaEHHOM
YpOBHE, SBISIIOTCS criocobom auddepeHimanuy o0yueHus: Ha ypOBHE CPETHETO OOIIEeTOo
o0pa3oBaHMs U NPU3BaHbl 00ECIIEUUTh IPEEMCTBEHHOCTh MEX/y OCHOBHBIM OOIUM, CPEIHUM
O0IIMM, CpEeIHUM NPOPECCHOHATIBHBIM U BBICIIUM 00Opa3oBaHHEM. B To ke BpeMs Kaxablid u3
9TUX Y4YeOHBIX MPEIMETOB [JODKEH OBbITh OpPHEHTUPOBAaH Ha MPUOPUTETHOE pEILICHHE
00pa30BaTeNbHBIX, BOCIUTATENBHBIX U Pa3BUBAIOLIMX 3a/1a4, CBA3aHHBIX C MpodopueHTanuei
00y4aroIuxcsi 1 CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 001acTh Hay4HOro 3HaHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEIUITUHOM, SKOJIOTHEH, IICUXOJIOTHUEH, CIIOPTOM WJIHM BOCHHBIM JIETIOM.
[Tporpamma no yuebHoMy npeaMety "buonorua" naér npencraBieHue o LEIH U 3aa4ax
u3ydeHus yueOHoro npeamera «buonorus» Ha yriayOGi€HHOM YpOBHE, ONpeAesseT 00s3aTenbHoe

(MHBapUaHTHOE) MPEIMETHOE COJIEpPKaHUE, €r0 CTPYKTYPHUPOBAHUE 110 pa3jiesiaM U TEMaM,
pacrpeienieHue 1o KjiaccaM, PeKOMEH]IyeT I0CIeJ0BATEIbHOCTh U3yUeHHsl y4eOHOro MaTepuana

C yuéTOM MEXIIPEeIMETHbIX U BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKM y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH o0yuaromuxcs. B mporpamme mo OMOJIOTHM peann30BaH MPUHIUI

MIPEEMCTBEHHOCTH C M3YYCHHEM OMOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUS,
Onarojapsi ueMy pocMaTpUBAETCsl HAIIPABIECHHOCTh Ha MOCIIEIYIOIEe pa3BUTHE ONOIOTHYECKUX
3HaHUI, OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHME ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,

HKOJIOTHUECKOTO MBIIIICHHS, MPEICTaBICHUH O 3J0pPOBOM 00pase *H3HH, HA BOCIIUTaHHE
OEpEKHOT0 OTHOIIEHHUS K OKpY Karolehd mpupoaHoi cpene. B mporpamme mo 6Mogoruu Takxke
MOKa3aHbl BO3MOXKHOCTH yueOHOTo mpenmMera «buonorus» B peanusanuu TpedoBanuit ®I'OC
COO K ni1aHUpPYyEMbIM JIMYHOCTHBIM, METAIIPEMETHBIM U NIPEIMETHBIM pe3yjbTaTaM 00yUYeHHS U
B ()OPMHPOBAHUHU OCHOBHBIX BHIOB y4e€OHO-TIO3HABATEIBHON JESITEIBHOCTH OOYYAIOLIUXCS IO
OCBOCHHIO COJIEp)KaHHMsS OHMOJIOTHYECKOro 00pa3oBaHWs Ha YpPOBHE CpEIHEro OOIIero
oOpazoBaHws.

VYueOHbIii npeaMer «buonorus» Ha ypoBHE cpemHEro oOmero oOpa3oBaHUs 3aBEpIIacT
Ouosiornyeckoe oOpa3oBaHUE B LIKOJE U OPHUEHTUPOBAH Ha paclIUpeHue U yriyOleHue 3HaHuH
00yYaroIuXxcs 0 KUBOM MPUPOJIE, OCHOBAX MOJIEKYJISIPHON M KIIE€TOUYHOU OMOJIOTHH, SMOPHUOJIOTUI
U OHOJOTMH pa3BUTHs, TEHETUKH, CEJCKIHWH, OMOTEXHOJOTHH, HSBOJIOIMUOHHOTO YYEHHUS W
9KOJIOTHH.

N3yuenue yuyebHOro npenmMera «buosaorus» Ha yriyOJeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIOIIUXCs K MOCIIEAYIOIIEMY MOTyUYEeHHIO OMOIOTHYecKoro o0pa3oBaHus B By3ax
U OpraHM3alusAX cpeaHero mnpodeccuoHanbHOoro obpazoBaHus. OCHOBY €ro coaepiKaHus
COCTaBJIAET CUCTEMa OHOJOIMYECKUX 3HAHMH, IOJYUYCHHBIX IMPH H3YyYEHUHM OOYyYaroIUMUCS
COOTBETCTBYIOLIMX CHCTEMaTHYECKHX pa3JesioB OHOJIOrMH Ha YpPOBHE OCHOBHOTO OOLIEro
obpasoBanus, B 10—11 kinaccax 5TH 3HaHMA MOJTy4alOT pa3BuTHE. Tak, paclIMpeHsl U yriTyOJIeHbI
OuoJIoTHYEeCKHe 3HAHMUSA O PACTCHUSX, JKUBOTHBIX, IpuOax, OaKTepHsX, OpraHW3ME YeIOBeKa,
O0IIMX 3aKOHOMEPHOCTSX JKU3HH, [ONOJIHUTEIBHO BKIIIOYEHbI OHOJIOTHYECKUE CBEICHUS
IPUKJIAJHOTO U MOMCKOBOIO XapakTepa, KOTOpPble MOXHO HCIIOJIb30BaTh KaK OPUEHTUPBI IS



nocienyromero Beibopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJOTHUECKUX 3HAHHM C
COOTBETCTBYIOILIMMHU 3HAHUSIMH, TTOJTYYEHHBIMU O0yUYaIOIUMUCS MIPU U3yUEeHUU (PU3UKHU, XUMUH,
reorpaduy 1 MaTEMaTHKH.

CrpykTypa mnporpammbl Mo YyuyeOHOMYy mnpeamery "buomorus" oTpakaeT CUCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOABI K M3ydeHHIo Ouonoruu. COriiacHO MM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTepHbIC JJIs KHUBBIX CHCTEM PAa3HOTO YPOBHS OpraHHU3aIlNH,
SBOJIIOIMM OPraHMYECKOro Mupa Ha 3emjie, COXpPaHEHUs OHOJOrMYECKOro pa3zHooOpa3us
mwia"eTtsl. Tak, B 10 kimacce M3y4aroTCsi OCHOBBI MOJIEKYJIIDHOW W KJIETOYHOW Ouojoruwy,
SMOPHOIOTHY ¥ OMOJIOTHH Pa3BUTHUS, TEHETUKH U CEJICKIMH, OMOTEXHOJIOTHH M CHHTETUYECKON
OMOJIOTUH, AaKTYaJM3UPYIOTCS 3HAaHUS OOydYaroIMXCS MO OOTaHWKE, 300JI0THH, aHATOMUH,
¢buznonorun yenoeka. B 11 kiacce m3ydaroTcst BOJMIOLMOHHOE YUYEHHE, OCHOBBI IKOJIOTUU H
y4eHue o ouocdepe.

VYuebubiii mpenver «buomorus» mpu3BaH 00€CIEYUTh OCBOCHHE OOYYaIOMIMMUCS
OMOJIOTMYECKUX TEOpU M 3aKOHOB, WJEH, NPUHLMIIOB M NPaBWI, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTEeCTBEHHO-HAay4YHOH KapTHHBI MUpA, 3HAHUW O CTPOCHHHM, MHOTOOOpa3suu M
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMyJISIIHUH, OMOIIEH03a, 3KOCHUCTEMBI, O BBIJAIOIIMXCS
HAyYHBIX JOCTHUKEHHSX, COBPEMEHHBIX HCCIIEOBAaHUSIX B OMOJIOIMM, MPHUKIAJHBIX acleKTax
Ouonornueckux 3HaHWi. J[s pa3BUTHUA U MOAJEp)KaHUS MHTEpeca OOydaroIuXcsl K OMOJIOTUU
Hapsy CO 3HAYUTEIHHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI 110
OHMOJIOTHH TPETYyCMOTPEHO 3HAKOMCTBO C WCTOPHEW CTAHOBJICHHUS M PA3BUTUS TOW WIM HHOMN
o0acTi OMOJIOTHH, BKJIAIOM OTEYECTBEHHBIX M 3apyOeKHBIX YUYEHBIX B pEIICHUE BAaKHEHIINX
OHMOJIOTMYECKHUX U SKOJOTHYECKHUX MpobIIeM.

Lenb n3ydenus yueOHoro npenmera «buonorus» Ha yriyOIEHHOM ypOBHE — OBJIA/ICHUE
00y4JarlIMMHUCS 3HAHUAMU O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpTraHM3allud JKUBBIX CHCTEM
Pa3HOro paHra u NpHOOpETeHNEe YMEHHUH NCII0Ib30BaTh ATH 3HAHUS B (POPMUPOBAHUM HHTEpECA K
onpeaenéHHol 00acTh MPo(ecCHOHABHON NIEeATEIHPHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHHUS JJISl TIPOJOJKEHUST OMOJIOTHYECKOT0 00Opa30BaHMUs.

JlocTukeHue 1enu u3ydeHusi yueOHoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE
o0ecreynBaeTCsl pelIeHuEM CIeAyIOIUX 3a1au:

OCBOCHHME  OOYYaIOIIMMHCS  CHUCTEMbl OWOJIOTHYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpHsX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U IpaBHIIaX,
COCTaBISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYyYHYI0 KapTUHY MHpa; O CTPOCHUH,
MHOT000pa3ui U O0COOEHHOCTSX OMONIOTUYECKUX CUCTEM (KJIEeTKa, OpraHu3M, MOMYJISIH, BUI,
ouoreorneHo3, Ouocdepa); O BBIJAIOMIUXCS OTKPBHITHSAX W COBPEMEHHBIX HCCIIEJOBAHUSX B
OunoJioruu;

O3HAaKOMJIGHHE  OOy4Yarommxcsi C  METOJaMU  T[O3HAHUS  JKUBOH  MPHUPOJBIL:
HCCIIEIOBATEILCKUMHI METOIaMU OMOJOTMUYECKUX HAayK (MOJEKYJISIPHONW M KIETOYHOW OMOJIOTHH,
AMOPHUOJIOTUN U OMOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTMH U CUHTETHYECKON
OMOJOTMM, TAJIEOHTOJOTHMH, JKOJOTHMH); METOJAMU  CAMOCTOSITEIBHOTO  MPOBEICHUS
OMOJOTMYECKUX HCCeNoBaHuil B jaboparopur u B mpupone (HabOmiojeHHe, H3MEpeHue,
9KCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIcHHE OOYyYalOIMMUCS YMEHHUSIMH: CaMOCTOSITEIbHO HAXOJUThb, aHAJIU3UPOBATh M
UCIOJIb30BaTh OMOJIOTUYECKYI0 HH(OPMAIIHIO; MTOJIb30BATHCA OMOIOrMYECKON TEPMHUHOIOTHEH U
CHUMBOJIMKOM; YCTaHABITUBATh CBSI3b MEX/y Pa3BUTHEM OHUOIIOTUU U COIUATBHO-DKOHOMUYECKUMU
Y 9KOJIOTHYECKUMH IIPOOIeMaMH YeJIOBEUECTBA; OLIEHUBATh MOCIIECTBHS CBOCH JeSITEILHOCTH 110
OTHOIICHHUIO K OKpY’KaIoUIe MPUPOIHON cpene, COOCTBEHHOMY 3IOPOBBIO M 3/I0POBBIO



OKpY’KaIOIIMX JIIOJeH; OOOCHOBBIBaTH W COONIONATH MEPbl NPOPHIAKTUKH HH(EKIIMOHHBIX
3a00JIeBaHMM, TMpaBWJIa TIOBEICHUS B TPHPOJE W oOecredeHus Oe30MacHOCTH COOCTBEHHOU
KHU3HEACSITEIbHOCTH B YPE3BBIYAMHBIX CHUTyalUsIX MNPUPOJHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbBIC HAYYHBIEC OTKPHITHS B 00JIaCTH OMOJIOTHH;

pa3BUTHE y 00yYaromnXcs WHTEIUIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHSIMH U COBPEMEHHBIMH HCCIIEIOBAHUSIMHU B OHOJIOTHH,
pelaeMbpIMi €10 TIpoOJieMaMy, METOAOJOTHEe OMOJOTHYECKOTO HUCCIENOBAHMS, MPOBEICHUS
HKCHEPUMEHTAIbHBIX HCCIIEOBAHUM, peIIeHUus OHOJIOTMYEeCKHX 3a]ad, MOJEIUPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U MPOIECCOB;

BOCIHUTAHHUE Y OOYYalOUIMXCs [IEHHOCTHOT'O OTHOILIEHUS K XUBOM MpUpOJIe B LEJIOM U K
OTHENbHBIM €€ o00beKTaM U sBIEHUSAM; (OPMUPOBAHHUE HKOJIOTUYECKOM, TeHETHYECKOM
IPaMOTHOCTH, OOIIEH KyJbTypbl NMOBEACHUS B MPUPOJE; MHTETPAIlMU ECTECTBEHHO-HAYYHBIX
3HAHWM;

npuodpeTeHue 00yJarommuMHUcs KOMIETEHTHOCTH B PallMOHAILHOM IIPUPOIONOIb30BaHUI
(cobmroeHne TpaBWJI TOBEACHHUS B TPUPOJIE, OXPaHBl BHUIOB, S3KOCUCTEM, Ouocdepsl),
COXPAaHEHMH COOCTBEHHOTO 3/I0pOBBbSl U 3/0POBBSl OKPYKAIOLIMX JIIOJeH (coOmoaeHuss mep
npoduIakTHKH 3a0051eBaHNH, oOecrieueHrne 6€30MacHOCTH KU3HEACITEILHOCTH B YPE3BBIYAHBIX
CUTYyaIUsAX TPUPOJTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHMs OMOJIOTHYECKUX
3HAHUW U YMEHUH B MOBCEHEBHOM KU3HH;

CO3lIaHME YCJIOBUH JUII OCO3HAHHOTO BBIOOpPAa OOYYAIOIIUMUCS HHIUBUIYAIbHON
0o0pa3oBaTeNbHON TPAeKTOpWHU, CHOCOOCTBYIOLIEH mocienyioueMy MpodeccuoHalbHOMY
CaMOOTIPENICICHUIO, B COOTBETCTBUM C WHAMBUIYaJIbHBIMH HHTEpECaMH M TOTPEOHOCTIMHU
peruoHa.

OO6miee YMCIIO YacoB, OTBEICHHBIX HA HM3y4YCHHE OHMOJIOTMHM Ha YIUIyOJICHHOM YpOBHE
cpenHero obmiero oopasoBanus, cocrtapisieT 204 yaca: B 10 kmacce — 102 vaca (3 yaca B Hezenio),
B 11 kmacce — 102 ygaca (3 gaca B Heziemio).

OT160p opraHu3almoHHBIX (OPM, METOJIOB U CPEICTB 00yUCHHSI OMOIOTUHU OCYIIECTBIISAETCS
c yu4éToM crienuuKd €ro CoAepKaHHs U HAIMPABICHHOCTH Ha MPOJOJDKEHHE OMOJIOTHYECKOrO
00pa3oBaHMsl B OpraHU3aIMIX CPEIHETO NMPO(HECCHOHAIBHOTO U BBICIIET0 00pa30BaHMUS.

OO0s3aTenbHBIM yCIIOBHEM NpU OOyYEHHH OHMOJIOTMH Ha YTITyOJNEHHOM YPOBHE SIBIISCTCS
MPOBEACHUE JTA0OPATOPHBIX W TPAKTHYECKUX pabor. Taxke yuactue oOydaOmMXCS B
BBITIOJTHEHUY TIPOCKTHBIX U yUeOHO-HCCIeI0BATENLCKUX PAa0OT, TeMaTHKa KOTOPBIX OMpeAensieTcs
YUHTEJIEM Ha OCHOBE UMEIOIINUXCS MaTEPUATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX
YCIIOBHIA.



COJEPKAHUE OBYYEHUA
10 KJIACC

ConepxaHve MpPOrpaMMbl, BBIICIIEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHoU urorosoi arrectauuu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMONOTHSI — KOMIUIEKCHas Hayka. KpaTkash MCTOpHSI pa3BUTHS OUOJOTHHU.
buonornueckne Hayku W u3ydaeMble UMHU TpoOiembl. DyHIaMeHTanbHBIC, MPUKIAIHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavueHue Ouonorud B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsi3aHHbIe ¢ OMOIOTHEH. 3HAUeHUE OMOIOTHN B IPAKTHYECKON ACATEIBHOCTH
YEJI0BEKa: MEUIIMHE, CEIbCKOM XO03SIIICTBE, MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBIL.

JdemoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, .
Mennens, B. U. Bepranckuii, U. I1. [TaBnos, . 1. Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmupsl u cxembl: «CBs3b OMONIOTUU C APYTHMMH Haykammu», «CuctemMa OMOIIOTHUYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3yYCHHE

JKuBble cucTeMBbl Kak mpeaMeT u3ydeHus: ouonorud. CBOMCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U ILIEIOCTHOCTb, CJOXHOCTh U  YIOPSIOYEHHOCTb
CTPYKTYpBI,  OTKPBITOCTb,  CAMOOPTaHM3alUs, CaMOBOCIIPOM3BEIECHUE, Pa3Ipa)kKMMOCTh,
U3MEHYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKUBBIX CHCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIH, MOMYJISIIHOHHO-BUIOBOM, 9KOCHUCTEMHBIN (6roreoneHOTUYECKHN),
o6uocdepnsiit. [Iporeccsl, mpoucxoasmue B KUBbIX cucTeMax. OCHOBHBIE MPHU3HAKHU >KUBOTO.
Kuzup kak popma cymecTBoBaHus Marepun. Hayku, u3ydaroniyue KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHu3aIuu.

N3yuenne xuBBIX cucTeM. MeToasl Ouosornueckoid Hayku. HaOmronenuwe, m3MmepeHue,
JKCIEPUMEHT, CHUCTEeMaTh3anus, MeraaHanu3. [loHsTHe O 3aBUCHUMONW U HE3aBUCUMOI
nepemeHHol. IlmanupoBanue skcnepumenta. llocranoBka u mnposepka runores. Hyiesas
runote3a. [ToHusTue BEIOOPKHU U €€ JOCTOBEPHOCTh. Pazopoc B Omonornveckux aaHHbIX. OleHKa
JIOCTOBEPHOCTH MOJYYEHHBIX pe3yibTaToB. [IpUuMHbBI HCKa)KEHUS pe3ysbTaTOB dKCIIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOIO TECTA.

JdemoHcTpaumuu

Tabmumer u cxembl: «OCHOBHBIC TIPU3HAKU JKU3HW», «DBHOIOTHYECKUE CHCTEMEBI,
«CBOICTBA )KMBOM MaTEPUN», «Y POBHU OpraHU3AIMU )KUBOM MPUPOAbD, « CTpOCHUE )KUBOTHOM
KJIETKW», « TKaHU )KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUECKOT0 Opranuzmay, « buoreorenos,
«buocdepay, «MeToabl U3yUEeHUS )KUBOU IPUPOJIBI».

O6opynoBanue: 1a00paTOpHOE 0OOPYIOBAHUE IS IIPOBEICHUS HAOIIOICHUH, H3MEPEHUH,
JKCIEPUMEHTOB.

IIpakTuyeckas padora «licnonb3oBaHue pa3IUYHBIX METOJOB MPU M3YUYECHUH KUBBIX
CUCTEM.

Tema 3. buoJsiorust KJIeTKu



Knerka — cTpykTypHO-(DyHKIIMOHAIBHAS €IUHMIA KUBOTO. VICTOPHS OTKPBITHSA KIETKH.
PaGotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. llnetinen, P. Bupxos).
OCHOBHBIE MOJIOKEHUSI COBPEMEHHOW KJIETOYHON TEOPHUH.

MeTtoabl MOJEKYJISPHOM ¥ KJIETOYHOW OHOJOTHH: MHKPOCKOMHS, XpomaTorpadus,
anekTpodope3, METOJ MEYCHBIX aToMoB, JuddepeHnraIbHOe  EHTPUPYTHPOBAHUE,
KyJIbTUBUPOBaHUE KIETOK. M3yuenue ¢huxkcupo8anmvix Kiemok. DAEKTPOHHAs MHUKPOCKOIMS.
Konghoxanvnas muxpockonus. Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JdemoHcTpaumuu

[Moptpersr: P. I'yk, A. JleBenryk, T. llIBann, M. Illnelinen, P. Bupxos, K. M. Bap.

Tabmuis! u cxeMbl: «CBETOBOM MUKPOCKOID), « DIEKTPOHHBIA MUKpOCKOI», «cTopus
pa3BUTHS METOJOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIPENapaThl pAaCTUTENbHBIX, )KUBOTHBIX U
0aKTepHaJIbHBIX KIETOK.

IIpakTnyeckas padora «/3yueHne METOA0B KIETOUHOM Onooruu (xpomarorpadus,
anekTpodopes, nuddepenunanbHoe neHTpudyruponanue, [1L[P)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPaMUKPO3JIEMEHTHI. Boja u €€ poib

KaK pAacTBOPUTENS, pEeareHra, ydacTUe B CTPYKTYPHUPOBAaHUHM KIIETKU, TEIUIOPETYJIALNN.
MuHepalibHbl€ BEILECTBA KJIETKHU, UX OMojoruyeckas poib. Posib KaTHOHOB 1 aHHOHOB B KIIETKE.
Oprannyeckue BellecTBa KIETKU. buonornyeckue noaumepsl. benkn. AMMHOKHCIOTHBIN
coctaB 0enkoB. CTpyKTypsl 6e1K0BOM MoseKy:bl. [lepBuuHas cTpykTypa Oenka, nenTuHast
CBsA3b. BTOpHuHas, TpeTuyHas, 4YeTBepTHUUHas CTPYKTypbl. JleHaTypanus. CBolicTBa OEIIKOB.
Knaccudukanus 6enkos. buonoruueckue Gpynkuum 6enkoB. [lpuonsi.

VYraeBoasl. MoHOCaxapuabl, IMcaxapybl, OJIMTOcaxapuasl U monucaxapu sl OOImui mian
CTPOEHUS U PU3UKO-XMMHUYECKHE CBOWCTBA yIIeBOA0OB. bronornyeckue GpyHKIMH yIIeBOAOB.

Jlunuae!. I'unpodunsHO-rUAPOPOOHBIE CBOIICTBA. Knaccudpukanus  aumumaos.
Tpurnuuepunsl, Gochoaunuisl, BOCKU, cTepouibl. buonornueckue ¢pyHkmuu aunuaoB. Oomme
CBOWCTBa OHOJIOTMYECKUX MEMOpaH — TEKy4ecTh, CIIOCOOHOCTh K CamMO03aMBbIKaHHUIO,
MOJIyIPOHULIAEMOCTb.

Hyxneunosbie kucnotel. [IHK n PHK. CrpoeHne HyknenHoBbIX KuciaoT. HykneoTtnasl.
[Tpuniun kommuiementapaoctu. IlpaBuino Yapragda. Crpykrypa JJHK — nBoiiHas cnmpains.
Mecronaxoxaenue u ononornueckue Gpynkuun JJHK. Buner PHK. ®@ynxnumn PHK B kietke.

Crpoenne monekyasl AT®. Makpospruyeckue cBsizu B Mosekysie AT®. buonornueckue
¢bynkiuu  AT®. BoccraHOBIEHHbIE TMEPEHOCUYHKH, WX (QYHKIMM B KJIeTKe. /[pyeue
Hykneozuompugocgpamor  (HTD). CexBenupoBanue  JIHK.  Memoowr  eenomuxu,
MPAHCKPUNINOMUKU, NPOMEOMUKU.

CtpykTypHas OWoJOTHs: OMOXMMHUYECKHE W OMO(PU3MUECKHE HMCCIIENOBAHUS COCTaBa H
MPOCTPAHCTBEHHON CTPYKTYphl OuOMonekyl. Mooderuposanue cmpykmypol u @yHKyul
Ouomonexyn u ux komnnexkcos. Komnvromepnuiii ouzaiin u opeanuveckuti cunmes OUOMONEKY U UX
HenpupoOHbIX AHATI0208.

JdemoHcTpauuu

[Toptpetsrt: JI. [Tonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caurep, C.
[Ipy3unep.

Huarpammbl:  «PacnpenerneHne XUMHYECKHX 3JIEMEHTOB B  HEXKHBOW MIPHUPOIECY,
«Pacnipenenenue XuMU4YECKUX 3JIEMEHTOB B )KHUBOU MIPUPOIE».



Tabmuuer u cxemsl: «llepuoanueckas TaOnMIa XUMHUYECKHX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIBl BOJbD», «BemiectBa B cocTaBe opranusmon», «CTpoeHHE MOJIEKYJbl OeKay,
«CTpYyKTypbl OENKOBOW MOJEKYIb», «CTpoeHHe MOJEKyd yrieBoaoB», «CTpoeHHEe MOJEKYJ
mununoBy», «HyknenHoBbie KUCIOTB, «CTpoeHue Monekysisl ATOy.

Ob6opynoBaHue: XUMUYECKas IOCYy1a U 000pyIOBaHHE.

JlaGopaTopnas padora «O6Hapy>keHHe OEIKOB C TOMOIIBIO KAY€CTBEHHBIX PEaKIIHii».

JladopaTopnas padora «VccnenoBanue HyKIEMHOBBIX KHCIIOT, BBIJICJICHHBIX M3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIHMHU KICTKH

Turmer KIETOK: dyKapHOTHYECKass M TMpokapuoTHueckas. CTpyKTypHO-(pyHKIIMOHAIEHBIC
00pa3oBaHMS KICTKH.

CrtpoeHnue mpokapuoTHuecKod kieTku. Kierounas creHka Oaktepuili u  apxei.
OcobeHHOCTH CTPOEHUS TeTepoTpoPHOIl 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb TIPOKAPHOT B OMOIIEHO3aX.

Crpoenue u QPyHKIIMOHUPOBAHKE dYKapHOTHUYECKOW KiIeTKHW. [Ima3smaTtudeckas memOpaHa
(mnasmanemma). CTpykTypa miaa3MaTUdeckod MemOpaHbl. TpaHCOpPT BelIecTB 4Yepes
IUIa3MaTHYecKyl0 MeMmOpaHy: maccuBHbIH (nud¢dys3us, obneryéunas audQysus), aKTHUBHBIA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). [lomynponunaemocts MeMmOpanbl. Paborta
HaTpPUI-KaJIUEeBOTr0 Hacoca. DHIOIUTO3: MMMHOIUTO3, (haronuTo3. DK301uTo3. KieTouHas creHka.
CrpykTypa v QyHKINU KIETOYHOM CTEHKU pacTeHUH, rprloB.

Huronna3zma. Ilutozonb. Ilutockener. JIBuxkeHue uuroriazmbl. OpraHOWABI KIETKH.
OpHOMEMOpaHHBIE OpTaHOWIBI KICTKU: 3HAomIazMarndeckas cetb (DI1C), ammapar [Nonbmkw,
JU30COMBI, MX CTpoeHHEe M (QYHKIMHU. B3auMoOCBsSI3b OIHOMEMOpPAHHBIX OPraHOUAOB KIIETKH.
CtpoeHue TIpaHYJSpPHOTO peTUKyiayMmMa. Mexanusm nanpasnenus 6enxos 6 IIIC. Cunres
pacTBOopuMBIX  OenkoB. CuHTE3  KICTOYHbIX  MeMOpaH. [Imankuii  (arpaHysspHBIN)
SHIIOMIA3MaTHYECKUil peTukynyM. CekpetopHas ¢yHkuus anmapara [onbmxu. Moougurayus
benxos 6 annapame I onvoorcu. Copmuposra benxkos 6 annapame I o1v0xcu. TpaHCTIOPT BEIIECTB
B KJIeTKe. Bakyonu pactutenbHbix kieTok. Knetounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIbl KJIETKH: MUTOXOHAPHUH, IUIACTUABL [Ipoucxoswcoerue
mumoxonopuit u niacmuod. Cumbdbuocenes (K.C. Mepesckosckuu, JI. Mapeynuc). CtpoeHue u
GYHKIMM MUTOXOHAPHA W TulacTUA. llepBUYHBIE, BTOPUYHBIE W CIIOXKHBIC IUIACTHIBI
(OTOCUHTE3UPYIOLIUX  AYKApUOT. XJIOPOIUIACTBI, XPOMOILIACTBI, JIEHKOIUIACTHl  BBICIIHUX
pacTeHui.

HememOpannsie opranouas! kieTkd CtpoeHue W (pyHKIUM HEMEMOpPaHHBIX OPraHOM]IOB
KIeTku. Pubocombl.  [Ipomescymounvie  punamenmol. MukpoumaMeHTBL. AxmuHosbie
Muxkpogunramenmol. MpllIeUHbIE KIETKH. AKMUHOBble KOMNOHEHMbl HEMbIULEYHBIX KIEMOK.
MuxkpotpyOouku. Knetounsiii mentp. CTpoeHHEe U [ABHKEHHE JKTYTHUKOB W PECHUYEK.
MuxkpoTtpyOouku nuToriasmsl. LleHTpuons. benku, accoyuupoganuvie ¢ MUKpOGDUIAMEHMAMU U
muxpompyboukamu. Momopmvie 6enxu.

Anpo. OGonouka siapa, XpOMAaTUH, KapUOIUIa3Ma, SJPBIIIKK, UX CTPOCHHE U (PYHKIIMH.
SnepHsbiii 6enkoBbIi MaTpukce. [IpocTpaHCTBEHHOE pPACHONOKEHHE XPOMOCOM B MHTEpP(ha3HOM
aape. Jdyxpomamun u cemepoxpomamun. beaKku XpoMmaTtuHa — TUCTOHBL J{uHamuka s0epHou
000104KU 8 Mumo3se. Hoepubviti mpaHcnopm.

Knerounsie  BiimroueHusi.  CpaBHUTENbHAsh  XapaKTePUCTHKA  KJIETOK  DYKapuoOT
(pacTUTeNnbHOM, KUBOTHOH, TPHOHOIA).

JdemMoHcTpanuu



IToptpetsr: K.C. MepexxkoBckuii, JI. Mapryunuc.

Tabmuuer m cxembl: «CTpoeHHE SYKapHOTHYECKOH KIeTKu», «CTpoeHHe KHUBOTHOU
KIeTKn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHrne MUTOXOHAPUNY, «Sapo», «CtpoeHue
MPOKAPUOTUYECKOMN KIETKH.

OO6opynoBaHHe: CBETOBOH MHUKPOCKOIL, MHUKPOIPENApaThl PACTUTENBHBIX, >KABOTHBIX
KJIETOK, MUKpOTpenaparbl 0aKTepHabHbIX KJIETOK.

JlabopaTtopHasi pa6ora «/3yueHne CTpOeHHUS KJIETOK Pa3INYHBIX OPTaHU3MOBY.

IIpakTnyeckas padora «/3yuyeHne cBOWCTB KJIETOUYHOU MEMOpPAHBI».

JlabopaTopnas padora «lccienoBanue miasMoin3a U JIEIUIa3MOJIM3a B PaCTUTENIBHbIX
KIIETKaxX».

IIpakTnyeckas padora «/3yueHne NBUKEHUS IUTOIUIA3Mbl B PACTUTEIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB M IPEBPAalleHHE JHEPIHH B KJIETKe

AccuMuISIMS U TUCCUMWIISILIMSL — JIB€ CTOPOHBI MeTabosin3ma. Tumsl oOMeHa BELIECTB:
aBTOTPO(DHBIN U reTepoTPOHBIN. YUacTrue KUCIOpoa B 0OMEHHBIX MpoIieccax. DHEPreTHIECKOE
obecnieueHnue kineTku: npespaimieHue AT® B oOMeHHBIX mporeccax. DepMEeHTaTUBHBIN XapakTep
peakiuii KIeToyHoro Merabonuszma. @epMEeHTHI, UX CTPOCHUE, CBOWCTBA U MEXAaHU3M JICHCTBHUS.
KodepmenTsl. Otinmuust GepMEHTOB OT HEOPTaHUYECKUX KaTallU3aTOPOB. BelKH-akTUBATOPHI U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (EpPMEHTAaTHUBHBIX pEeaKIHid OT pazIU4HbIX
(hakTopoB.

[lepBuyHBIl CHHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DoTocuHTE3. AHOKCUCEHHbIU U
oxcucennvllti  gpomocunmes 'y oOaxkmeputi. Ceemocobupaowjue nucMeHmMvl U NUSMEHMbL
peakyuonHoz2o yeumpa. Ponb XJopomnacToB B mporecce ¢orocunTe3a. CBeToBass U TEMHOBas
¢bazpl. Pomoovixanue, Cs., Cy. u CAM-munwvr ghomocunmesa. IIpogyKTUBHOCTb (POTOCHHTE3A.
Bnusiaue pa3nuuHbIX pakTOpoB Ha CKOPOCTh OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.

XemocuHTe3.  Pa3zHoOOpa3we  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPHUQPHUITUPYIOIIHIC
OakTepuu, xele300aKTepru, cepoOaKTeprn, BOJAOPOIHbIE OakTepun. 3HAYCHUE XEMOCHUHTE3A.

AHaspobHbie opranu3Mbl. Bunasl 6pokenus. [IpoaykTel OposkeHHs M UX UCHOJIb30BaHUE
YeJI0OBEeKOM. AHa’pOoOHBIE MHUKPOOPIaHU3MBI KaK OOBEKTbl OMOTEXHOJOTMH M BO30YIUTEIH
OoJe3HeH.

AdpoOHBIE OpraHU3MBl. JTambl YHEPreTHYecKoro obOmeHa. [loAroToBUTENbHBIN HTarll.
['mukonu3 — 6eCKUCIOPOAHOE PACIIETIIIEHUE TIIFOKO3BI.

buonoruueckoe okuciaeHue, WK KJIETOUYHOE JbIxaHHe. Poib MUTOXOHApPHUI B mpoleccax
ouonoruueckoro okucienus. lluxnnueckue peaxkiuu. OxucnurenbHoe (ochopumupoBaHue.
Onepeuss membpannozo epaduenma npomonos. Cummesz ATD: paboma npomonunou ATD-
cunmasel. IlpeumymiectBa a’poOHOro MyTH oOOMEHa BELIECTB Iepe]] aHadpPOOHBIM.
O} heKTHBHOCTH YPHEPTETUICCKOTO OOMEHA.

JdemoHcTpanuu

[Toptpetsr: k. [Ipuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u cxeMbl: «®DoTocuHTE3», «DHEpreTHUecKkuii oOMeH», «buocuHTe3 Oenmkay,
«Ctpoenne pepMeHTa», « XEMOCHHTE3.

O6opynoBaHue: CBETOBOI MUKPOCKOI, 000PYI0BaHHE JJIsl IPUTOTOBJICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHas padoTa «/I3yyeHne KaTaTUTUYECKON aKTUBHOCTH ()epMEHTOB (Ha mpuMepe
aMUJIa3bl WJIA KaTaJias3bl)y.



JlaGopaTtopnas pabora «V3yuyeHue (HEepMEHTATHMBHOTO pAaCILEIUICHUS MEPOKCHIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JlaGopaTopHas padora «CpaBHeHHE ITPOIIECCOB (DOTOCUHTE3a M XEMOCHHTE3a».

JlaGopaTopHasi padota «CpaBHEHHE MIPOLIECCOB OPOKEHUS U JIBIXAHUSY.

Tema 7. Hacnencreennass uHopmanus U peaausanus eé B KJeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKLMSIX MATPUUYHOIO
cuHTe3a. Peanmumzanmsi HacineACTBEHHON wWHQpopManuu. ['@HeTHMYeCKHil KOJ, €ro CBOWCTBA.
Tpanckpunuusi — matpuunblii cuHTe3 PHK. [IpuHUuMNbBl TpaHCKpUNIUU: KOMIUIEMEHTAPHOCTD,
aHTUIAPAJUIENBHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuynvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpaucusiust u €€ atambl. Yyactue TpancrnoptHeix PHK B OunocwHTese Oenka. YciaoBus
ounocunTe3a 6enka. KonupoBanne aMuHOKHUCIOT. Pois pubocom B OnocuHTe3e Oenka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enog. Opranuzalys reHoMa y MPOKapuoT U
9YKapHOT. Perynsiys akTHBHOCTH TeHOB y IipokapuoT. ['unoresa onepona (P. XKakob, XK. Mano).
Monexynapnvie mexanusmvl dSKcnpeccuu 2eHog y ykapuom. Ponv xpomamuna 6 pezynayuu
pabomuwl 2enos. Perymnsius 0OMEHHBIX MTPoLieccoB B kileTke. KieTounslii romeocras.

Bupycsl — Heknerounbie (HOpMBI KU3HU U 00JIUraTHbie mapa3uThl. CTpOSHHE MPOCTHIX U
CIIO)KHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kusneunwviti yuxn JJHK-codepocaujux
supycos, PHK-cooepoicawux supycos, bakmepuoghazos. Obpammuas mpanckpunyus, pesepmasad,
unmezpasa.

BupycHsble 3a0oneBaHus 4yenoBeka, KUBOTHBIX, pactenuit. CITN/, COVID-19, counanbHbie
U MEJUIIMHCKHUE TPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananuz oonvuiux maccusos («bigdatay) cmpyxkmypnovix
buonozuyeckux oanuvix. Hanomexnonozuu 6 ouonozuu u meouyune. Ilpoepammupyemvie ynxyuu
benxos. Cnocodovl 00cmasKu 1ekapcma.

JdemMoHcTpanuu

[Toptpetsr: H. K. Konbuos, /JI. . UBaHOBCKUIA.

Tabmuuber u  cxembl: «buocuHTe3 Oenka», «['eHeTmueckuir kom», «Bupych,
«bakrepuodarmy.

IIpakTnyeckas padora «Co3ganue MOJEIU BUPYCay.

Tema 8. Z/Ku3HeHHBbIN LMK KICTKH

Knerounsii mukmn, ero mepuonsl u perymnsaiuss. Uatepdaza m muto3. OcobeHHOCTH
mpoleccoB, mpoTekaronux B uHTepdase. [loaroroska kietku K neneHuro. [lpecunreTnueckuii
(IOCTMUTOTUYECKUI), CHUHTETUYECKMM M NOCTCUHTETHUYECKUN (IPEMUTOTHUYECKHUN) HEPHOAIBI
uHTEp(Pa3HI.

Marpuunsiii  cunte3 JHK — pemnukamusa. [lpunuunsr  permmkanuun — JIHK:
KOMILUIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUNAPAJIIENbHOCTh. MeXaHu3m
perumukanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Temomeps! 1 Teromepasza. XpoMOCOMHBIN
Ha0Op KIETKH — KapuOTHM. [[MTIJIOMIHBIN W TalIOMIHBIH HAOOpPHI XpoMocoM. ['omosoruuHbIe
XpoMocoMmBbl. [Tos10BbIE XPOMOCOMBL.

Jlenenue kineTtkn — MuT03. CTaguu MHUTO3a U NPOUCXOIALIME B HUX IPOLECCHL. THIIBI
muto3a. Kapuokunes u nurokunes. buonoruueckoe 3HaueHre MUTO3a.

Perynsiiuss MUTOTHYECKOTO NHKIIA KIETKH. lIporpammupyemasi KieTOYHas TuOelb —
aroImnTo3.



Knerounoe s1po, XpoMOCOMBI, (yHKIMOHATIbHAS TeHOMUKA. Mexanuzmvl nporughepayuu,
ougppepenyuposxu, cmapenus u eubeau kiemox. «l{ugposas kiemrxa» — buounpopmamuyeckue
MoOenu YYHKYUOHUPOBAHUS KIEeMKU.

JdemoHcTpaumuu

Tabmurel 1 cxembl: <«OKH3HEHHBIH UK KICTKH», «MHT03», «CTpOCHHE XPOMOCOMY,
«Penmukanus JTHK».

O6opynoBaHue: CBETOBOH MHUKPOCKOII, MUKpOIpenaparsl: «MHTO3 B KIETKaX KOpEIIKa
TyKay.

JlaGopaTopHas padorta «3ydyeHrne XpoMOCOM Ha FOTOBBIX MUKpPOIpENapaTaxy.

JlabopaTopnas paGora «HaOnrogeHne mMuTO3a B KJIETKaX KOHYMKA KOpeENIKa Jyka (Ha
TOTOBBIX MUKpPOIIpENapaTax).

Tema 9. CTtpoenune u pyHKIMH OPraHu3MoB

buonoruueckoe  pazHooOpasue  opraHu3moB.  OJHOKJIETOYHbIE, KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUZHEIESATEIbHOCTH OJHOKIJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOUYHbIE IPUOBI, OJJHOKIIETOUHbIE BOJIOPOCIH, Ipyrue nNpoTucTsl. KomoHuaabHbie
OpraHU3MBl.

B3anMocBsI3b yacTeli MHOTOKJIETOYHOTO OpraHn3Ma. TKaHu, OpraHbl U CUCTEMBI OPraHOB.
OpranusMm kak equHoe 1enoe. ['omeocras.

Txanm pactenmid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTeNbHas, MOKPOBHAS,
MPOBOAAIIAsA, OCHOBHasA, MexaHnueckas. OCOOCHHOCTH CTPOEHMsSI, PYHKIMA U paCHONIOKEHUs
TKaHEW B OpraHax pacTECHH.

TkaHM KUBOTHBIX U YeI0BeKa. TUIIbI dKUBOTHBIX TKAHEW: AMUTEINANIbHAS, COEAMHUTEIIbHAS,
MblIlIeuHas, HepBHas. OCOOEHHOCTH CTpOeHUs, (DYHKIIMH M PacIoOIOKEeHUsS TKaHEH B OopraHax
KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE ¥ T€HEpaTUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMbI OPraHOB
KUBOTHBIX U 4yesoBeka. yHKIIMM OpraHOB U CUCTEM OPTaHOB.

Omnopa tena oprann3moB. Kapkac pactennii. CKeneTbl OAHOKIETOYHBIX U MHOTOKJIETOYHBIX
AKUBOTHBIX. Hapy xHbI! 1 BHyTpeHHU ckeneT. CTpOCHUE U TUIIbI COETUHEHUS KOCTEH.

JIBW>keHHe OpraHu3MoOB. JIBMKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOWIHOE,
KTYTUKOBOE, pPECHHYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHHUH: TPONU3MBI M HACTHUHU.
JIBM>KeHHEe MHOTOKJIETOYHBIX KUBOTHBIX M U€JOBeKa: MbllleuyHas cuctema. Peduekc. CkeneTHoie
MBIIIIBI U UX paboTa.

IIutanne opranu3zmMoB. Ilornoiuenue BoAbl, YIJIEKUCIOrO ra3a U MUHEpPAJIbHBIX BELIECTB
pactenusiMu. IluTaHue >KMBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPUKIIETOUHOE MHIIEBApPEHHUE.
[IntaHne MO3BOHOYHBIX JKMBOTHBIX. OTAENbl MUILEBApPUTENBHOIO TpakTa. [InmeBapurenbHbIe
xenesbl. [InmeBapurenpHas cucteMa 4enoBeKa.

Jlpixanue oprann3MoB. [[pixanue pacrenuit. Jlprxanue >kuBoTHBIX. JJuddysus ra3oB uepe3
MOBEepXHOCTh KiIeTku. KoxHoe apixaHue. JlpIxaTenbHas MOBEPXHOCTh. JKabGepHoe u JErouHoe
NpIXaHue. JlpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIIOXKHEHUE
CTPOEHHUs JETKUX IMO3BOHOYHBIX >KMBOTHBIX. J[pIXaTrenpHas cucTeMa uesioBeKa. MexaHu3Mm
BEHTHJISILIUH JIETKUX Y NTHII U MJICKOMUTAIOIUX. Perynsius npixanus. J{pixaTreabHble 00bEMBI.

Tpancnopr BewmecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUW. TpaHCnopt
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbl. KpoBeHOCHast crucTeMa MO3BOHOYHBIX
KUBOTHBIX U 4yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI H KpoBb. Kpyru kKpoBooOpalieHus.



DOBOJIIOLIMOHHBIE YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMBl MO3BOHOUYHBIX KHUBOTHBIX.
Pabora cepiia u €€ perysnus.

Boinenenune y opraHusmoB. Beinenenue y pacTteHuid. BeineneHue 'y  JKHBOTHBIX.
CoxkparurenbHble Bakyoan. Opransl BelaeneHus. OuiabTpanus, cekpenus 1 00paTHOE BCaCblBaHNE
KaK MeXaHM3Mbl paboThl OpraHoB BbiAeieHus. CBs3b MOJOCTH Tela C KPOBEHOCHOW H
BBIJICINTENIBHON cuUcTeMaMH. BpieneHue y MO3BOHOYHBIX JKMBOTHBIX MU 4yenoBeka. [loukwm.
Crpoenue u pynkimonupoBanue Heppona. OOpa3oBaHUE MOYH Y UEIOBEKA.

3amuTa y OpraHu3MoB. 3a1uTa y OAHOKIETOYHBIX OpraHu3MoB. CIIOpbl OaKTEepHid U IIUCTHI
MPOCTEUIINX. 3alluTa y MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. CpencrBa macCMBHOM U
XUMHUYECKOHN 3a1nThl. DUTOHIINIIEL.

3ammTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M X MPOM3BOIHBIC. 3al[UTa OpraHu3Ma
or Ooise3Heil. MmmyHHas cuctema denoBeka. KIeTOWHBIA W TyMOpPaJbHBIH HMMYHHUTET.
Bpoxnéuueiik ¥ nmpuoOpeTéHHBbIN  crnenupuyecKuit  HUMMYHUTET. Teopusi KJIOHAIbHO-
cenexktuBHOro nMmmynureta (I1. Opaux, @. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Poiib BpOKIEHHOTO HIMMYHHTETA B Pa3BUTHN CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTe M perymsiiuss 'y OpraHusmMoB. PasapakuMocTe y OJHOKJIETOUYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisuus y pacteHuid. PocToBble BemecTBa U UX
3HAuYEHHUE.

HepBHas cucrema u peduiekTopHast peryisiiust y >XKUBOTHbIX. HepBHast cucrema u eé
OTZIE€Tbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUST HEPBHOM CHCTEMBI y JKUBOTHBIX. OTaensl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KHBOTHBIX. Pedrnexc u pednexkropnas nyra. besycnoBHbie u
YCIIOBHBIC PEQIICKCHI.

['ymopanbHas perynsiuuss W SHOOKPUHHAs CHCTEMA JKMBOTHBIX M 4esoBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI M HX TOPMOHBI. JlelicTBue TropMOHOB. B3aMMOCBSI3b HEpPBHOW U
SHIOKpUHHOU cucTeM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: W. I1. [1aBnos.

Tabmuupl 1 cxembl: «OIHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIETOYHBIE BOJIOPOCIINY,
«baktepun», «lIpocreitmmey», «Opranbl [BETKOBBIX pacTeHUi», «CHUCTEMbl OpPraHoOB
MMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue Hacekombix», «TkKaHM pacTeHHi»,
«KopueBbie cuctembr»y, «Ctpoenue ctednss», «CTpoeHHE JHMCTOBOM IIACTUHKHY, «TkaHM
KUBOTHBIX», «Ckener uenoBeka», «llumeBaputenbHas cucteMa», «KpoBeHOCHas cucTteMay,
«/lpixatenpHast cucteMa», «HepBHas cucrema», «Koxa», «Mplmieynas cucteMay,
«BpinenurensHas cucreMa», « OHIOKpPUHHAS cUCTeMay», «CTpoeHue MbInb», «IMMyHHTETY,
«KumeunononoctHeie», «CxeMa nuTaHusl pacTeHui», «KpoBEHOCHBIE CUCTEMBI MMO3BOHOYHBIX
AKUBOTHBIX», «CTpoeHue ruape», « CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE IO0KIEBOIO
yepBsi», «HepBHas cucrema poid», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHass cucrema nruny, «HepBHas cuctema MIIEKOIUTAIOIINX»,
«HepBHas cuctema uenoBekay, «Peduexcy.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MUKpOMpENnaparbl OAHOKIECTOYHBIX OPTraHU3MOB,
MHUKpOIIpenaparsl TKaHeH, paKOBUHBI MOJUIFOCKOB, KOJUICKIIMA HACEKOMBIX, UTJIOKOXKHX, KUBbBIE
9K3EMIUISIPhl KOMHATHBIX PACTeHUH, repOapuu pacTeHUN pa3HBIX OTIEJIOB, BIAXHBIC MIperapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIIUK OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
00opyIoBaHME AJIsl AEMOHCTPAILMU TTOYBEHHOTO U BO3AYIIHOTO MUTAHUS PACTEHUH, pACIICTIIICHUS
Kpaxmaina u 0eJKoB 1moj aelictBueM (GpepMeHTOB, 000pYyIOBaHUE I IEMOHCTPAIIUU OTBITOB TIO



W3MEPEHHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3Ma JIbIXaTEIbHbBIX ABUKECHUN, MOJECIU
TOJIOBHOTO MO3Ta Pa3JIMYHbIX KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TkaHel pacTEeHU».

JlaGopaTopHas padota «/3yueHue TkaHel )KMBOTHBIX).

JlaGopatopnas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUSI».

Tema 10. Pa3MHOkeHNe U pa3BUTHE OPTAHU3MOB

DopMbI pa3MHOXKEHUSI OPTaHU3MOB: Oecrioyioe (BKJII0Yasi BEreTaTUBHOE) U M0JIoBoe. Bubl
0ecrooro pa3MHOKEHUS: IOYKOBAHUE, CIIOPYJISALNS, (hparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pa3muoxenue. IlomoBbie kieTku, wiM ramersl. Meio3. Craguum Meiosa.
[ToBenenue xpomocom B meiose. Kpoccunroep. buonornueckuii cMbICil M€i03a U MOJOBOTO
npouecca. Meio3 ¥ ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponsimeBoe pa3Buthe. ['amerorenes y skuBoTHbIX. [losoBsie xene3bl. OOpazoBaHue
Y pa3BHUTHE MOJOBBIX KJIeTOK. CriepMmarorenes3 u oorene3. CTpOCHHE MOJIOBBIX KIETOK.

OmonoTBOpeHrHe U 3MOPHOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CrOCOOBI OMIIOIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [[apTeHorenes.

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHs — HayKa O pa3BUTHH
opranusMoB. Mopgoeenes — 00Ha uz 2nasHvix npodaem ambpuonocuu. Konyenyus mopgozenos u
mooenu mopgoeenesa. Ctaguu >MOpHOreHe3a KUBOTHBIX (Ha mpumepe Jsryikn). IpobneHue.
Tunsl npoGnenwus. [emepmunuposanuoe u HedepmuHuposantnoe opobnenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH MPOOJICHUS MIICKOMUTAIOMINX. 3apOABIIIeBbIE JTUCTKU (TacTpyJIsius).
3akinajKka OpraHoB M TKaHEW U3 3apOABIIIEBBIX JHUCTKOB. B3anmHoe BiusHHE dYacTeil
Pa3BUBAIOIIETOCS 3apOIbIiia (AMOpHOHAIbHASI MHAYKIIHS ). 3aKJIaIKa MIaHa CTPOSHHUS KUBOTHOTO
KaK pe3ysibTaT UepapXUueCKUX B3aUMOJEUCTBUN T'€HOB. BiusHue Ha 3MOpHOHAIbHOE pa3BUTHE
pa3nu4YHbIX (PaKTOPOB OKPYIKAOIIEH CPEIBI.

Poct u pasButue xuBOTHBIX. I[locTamOpmonanbHblii mnepuon. [lpsimoe u HempsmMoe
pazButue. PasButne ¢ Meramopdo3oM y OECMO3BOHOYHBIX M TO3BOHOYHBIX IKUBOTHBIX.
buonornueckoe 3Haue€HHE MPSMOTO M HENPSAMOIO Pa3BUTHS, UX PACIPOCTPAHEHHE B MPUPOJIE.
Tunel pocta >XUBOTHBIX. @akTOpbl PEryIsiLMUM POCTA JKUBOTHBIX M uenoBeka. Craauu
MOCTAMOPHOHAIBHOTO PAa3BUTHUSL y JKUBOTHBIX W 4YelloBeKa. [leproapl OHTOTeHE3a 4elOBEKa.
Crapenue u cMepTh KaK OMOJIOTUYECKHUE MPOIIECCHI.

Pa3zmuoxxenue u pazputue pacteHuid. ['amerodur u cnopodut. Meito3 B )KU3HEHHOM ITUKIIC
pactenuii. O6pazoBaHue criop B npoiecce Merio3a. ['lametorenes y pactenuii. OmiogoTBOpeHUE U
Pa3BUTHE PACTUTENbHBIX OpPraHu3MoB. J[BOMHOE OIJIOJOTBOPEHHE Yy I[BETKOBBIX pacCTEHUHU.
OOpa3oBaHue 1 pa3BUTHE CEMCHH.

MexaHu3MBbI PEryJIsiUA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

[optpersr: C. I'. Hapamun, X. Hneman.

Tabmumer 1 cxeMbl: «BereraTuBHOE pa3MHOXKEHHE», « THIBI 0ECrooro pa3MHOKECHUS,
«Pa3MHOXEHHE XJIaMUAOMOHAIb», «Pa3mMHOXeHHe »5BrieHb», «Pa3MHOXEHUE THIAPBDY,
«Meito3y, «Xpomocombl», «l'ameroreHes», «CTpoeHHE SHIEKIECTKH U CIIEPMATO30Uaay,
«OCHOBHBIE CTaIuu OHTOTeHE3ay, «IIpsimoe 1 HenmpsiMoe pa3BUTHEY, «PazBUTHE MAaCKOTO KYyKay,
«Pa3Butne capanum», «Pa3Butue nATymku», «JIBOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHne ceMsiH OJHOAOJBHBIX M ABYAOJIBHBIX pacTeHUN», «KU3HEHHBIA ITUKII
MOPCKOM KamyCThbl», «KM3HEHHBIN LUK MXa», « ) KU3HEHHBI HUKI NalOPOTHUKAY», « KU3HEHHBII
LUKJI COCHBD.



O6opynoBaHue: CBETOBOI MUKPOCKOI, MUKPOIIPETIApaThl SIMIIEKIETOK U CIIEPMAaTO30U/IOB,
Mozenb «L{UKIT pa3BUTHUS JIATYILKIAY.

JlabopaTtopHasi paGora «l3ydyeHue CTPOEHHMS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BpIsiBIIeHHE TPU3HAKOB CXOJICTBA 3apOJIbIIIEH TO3BOHOUYHBIX
KUBOTHBIX».

JlabopaTropHnasi pa6ora «CTpoeHHE OPTaHOB PA3MHOKEHHUS BBICIITUX PACTCHHIN.

Tema 11. I'eHeTHKa — HAyKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

VcTopus cTaHOBIEHHS ¥ Pa3BUTHS T€HETUKH Kak Hayku. Pabotsl I'. Mennens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX YU€HBIX B pa3BuTuu reHeTuku. Paborsr H. K. Konbuosa, H. U.
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHSITHUS U CUMBOJIBL. ['OMOJIOrHMUHBIE XPOMOCOMBI, aJlJIEJIbHbIE
I€Hbl, aJbTEPHATUBHBIC IPU3HAKU, JAOMHMHAHTHBIA M PELECCUBHBIM MpPHU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOPUABI, reHOTUl, (peHoTun. OCHOBHBIE METOABI T€HETHUKH:
THOPUIOTIOTHYECKUH, IUTOIOTUYECKHA, MOJIEKYIISIPHO-TeHETHUECKU .

JdemoHcTpaumuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapneuenko, 10. A. ®unmumuenko, H. B. Tumodeen-PecoBckuii.

Tabmuis! 1 cxeMbl: « MeToIbI TeHETUKID, «CXEMBI CKPEIIUBAHUS.

JlabopaTropHnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3akoHOMEePHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpentuBanue. [lepBoiii 3akoH MeHens — 3aK0H equHO00pasusi THOPUIOB
nepBoro nokoyieHus. [IpaBuno nomuHupoBanus. Bropoil 3akoH Menaens — 3aKOH paclIeIICHUs
npu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHIIHOTO CKpEIIMBAaHMSA. [ MIOTE3a YHUCTOTHI
ramer.

AHnanusupyroliee — ckpemuBaHue.  IIpoMexyTOuHbBII ~ XapakTep  HacjeIOBaHUS.
Pacuienyienue npu3HakoB Ipy HETIOJIHOM JJOMUHUPOBAHUU.

JurnOpunHoe ckpemuBaHue. TpeTuil 3akoH MeHznenst — 3aKOH HE3aBHCHMOTO
HacJeIoBaHMs MpU3HaKoB. L{uTonoruuecke OCHOBBI AUTHOPUIHOTO CKPEUTUBAHUS.

CueruieHHOE HacienoBaHue npu3HakoB. Paboter T. Moprana. CrierieHHOE HACJIeIOBaHKE
T€HOB, HAPYIIEHUE CIETNIEHUSI MEXTy TeHaMHU. XpOMOCOMHAas TEOPHsI HACJIE€ICTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHHM3M OIpEAEICHUs Moja. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBL. ['OMOramMeTHbli M TeTeporaMeTHbId MOJ. ['eHeThyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKkoB, CLHEIUIEHHBIX C ITOJIOM.

l'enoTun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE JIEMCTBHUE TEHA.
MHoOXeCTBEHHBIN ayuienu3M. B3anMoneicTBue HeasienbHbIX TIeHOB. KoOMIUIEMEHTapHOCTb.
Onucras. [lonumepusi.

['eHeTMUEeCKMIT KOHTPOJIb pPa3BUTHS PACTCHHUM, JKUBOTHBIX M 4YEJIIOBEKa, a TaKXKe
(U3HOIOrHYECKUX MPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (DyHKIUH. [ eHeTHueckne MexaHu3Mbl
CUMOMOreHe3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35UH — Mapas3uT» U «XO3IUH — MHUKPOOHOMY.
I'eneTnueckue acmeKThl KOHTPOJS U M3MEHEHHs HACJEeICTBEHHON MH(POPMALUU B IMOKOJICHHUIX
KJIETOK Y OPraHU3MOB.

JdemMoHcTpanuu

IToptpersr: I'. Mennens, T. Mopras.



Tabmuuer u cxemsl: «IlepBblil u BTopoil 3akoHbl Menaemns», «Tpetuit 3akoH MeHzaens»,
«AHanmu3upyollee ckpeuuBanue», «Henonnoe nomunupoBanuey, « ClieIJIEHHOE HACIEI0BAHNE
MPHU3HAKOB Y Apo3oduieny, «['eHeTnka monay, «Kapuorun uenoseka», «Kapuotun apo3oduisn,
«Kapuotun ntunen», « MHOKECTBEHHBIN alienn3mM», «B3anumoneicTBie FreHOBY.

OO6opynoBaHue: MOJENb IJsl JEMOHCTpPAIMM 3aKOHOB €IMHO00pa3usi TMOPUIOB IEPBOTO
IIOKOJICHUSI M PACIIEIUICHUs IPHU3HAKOB, MOJENb I JEMOHCTpAlMM 3aKOHA HE3aBUCHUMOTO
HacJe0BaHUs MPU3HAKOB, MOJIEIb IS IEMOHCTPALMU CLIETUICHHOTO HACIEA0BaHUS MIPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoImpenapat: «/po3zodunay.

IIpakTnyeckass padora «lI3yueHune pe3ysibTaTOB MOHOTMOPHUIHOTO CKpEIIMBAHUS Y
JIPO30HITBD).

IIpakTnyeckass padora «l3yueHue pe3ynbTaTOB IUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYMBOCTH

B3aumopneiictBue reHotuna u cpeasl npu popmupoBaHun (enoruna. M3MeHUYHBOCTH
npu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHbIC MPU3HAKUM. Buabl  HM3MEHYMBOCTH:
HEHACJICJCTBEHHAs U HACIICCTBEHHAS.

MoandukanoHHas U3MEHUYUBOCTh. Ponb cpenbl B (opMUpOBaHMH MOIU(PHKAITMOHHOMN
n3MeHunBoCcTH. Hopma peaknuu npusHaka. BapuanunoHHBIN psn W BapuanuoHHas kpuBas (B.
Noranucen). CpoiicTBa MOIU(DUKAITMOHHON U3MEHUHUBOCTH.

I'enorunuueckas wW3MeHUYUBOCTHL. CBOWCTBA T'E€HOTUIIMYECKOM H3MEHYMBOCTH. BuIbI
TF€HOTUIINYECKONH U3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallHOHHASL.

KomOunatuBHasi M3MEHUYMBOCTh. MeH03 M TOJIOBOM TMPOIIECC — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. PO KOMOMHATHBHON U3MEHYMBOCTU B CO3/IaHUU T€HETHUYECKOTO Pa3HO00pa3us
B IIpe/ieIaX OJTHOTO BUAA.

MyTtanroHHass W3MEHYMBOCTb. Buabl MyTaluii: T'€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHBIE W WMHAYUHMPOBAHHbIE MyTallMu. SlIepHble M LUTOIUIA3MAaTHUYECKHE MYTalUu.
Comaruueckre W MOJOBble MyTalMH. [[pUunMHBI BO3HMKHOBEHUs MyTauuid. MyTareHbl U HUX
BIMSIHUE HA OPraHMU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOI'O IpoLecca. 3aKOH I'OMOJIOTMYECKUX
psgoB B HacinencTBeHHoW wusMeHunBoctd (H.M. BaBunos). BHesnepHas W3MEHUYUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onueenemuxa u dNUCCHOMUKA, POIb INUSEHEMUYECKUX (HAKmMOpo8 6 HACIe008aHUU U
UBMEHYUBOCTNU (YEHOMUNUYECKUX NPUSHAKOS V) OPLAHUIMOS.

JdemoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Noranncen, H. 1. BaBunos.

Tabmuuer 1 cxemsl: «Buasl u3meHumBOCTHY, «MOIUPHUKAIIMOHHAS W3MEHYHUBOCTDY,
«KomOnHaTHBHASI HI3MEHUYUBOCTHY, «Meiio3y, «OmmonoTBopenue», «I eHeTndeckue 3a001eBaHus
YyeJoBeKay, «Buaibl MyTaluii.

ObopynoBanue: XuBble W repOapHbIe SK3EMIUISIPHl KOMHATHBIX PACTEHUM, PHUCYHKH
(dboTorpacdun) )KMBOTHBIX C PA3TMYHBIMHU BUAAMH U3MEHUHNBOCTH.

JlabopaTopnasi padora «VccrmegoBaHue —3aKOHOMEpPHOCTEH  MOIUGMUKANMOHHOU
W3MEHUYHUBOCTH. [locTpoeHME BaprallMOHHOTO Psi/la U BAPUALTMOHHON KPUBOIN.

IIpakTnyeckas padora «MyTauuu y 1po30Quiisl (Ha TOTOBBIX MUKpOIpEnapaTax)».

Tema 14. I'eneTnka 4yenoBeka

Kapuotun uenoBeka. MexnyHapoaHas mOporpaMma HCCIEJOBaHUS TE€HOMAa YeEJIOBEKA.
MeToapl U3y4eHHUsS TEHETUKHM YeNIOBEKa: T€HealOrHuecKHii, OJU3HEIOBBIN, [IUTOTCHETHYECKHA,
MOMYJISLIUOHHO-CTaTUCTUUECKUH, MOJIEKYJISIpHO-reHeTUUeCKUi. COBPEMEHHOE ONPEIEIICHNE



TEHOTHIIA: TOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHUE, B TOM 4KCIIe ¢ nomouibro [11[P-
aHaym3a. HaciencrBeHHbie 3a001eBaHMsI YeIoBeKa. [ eHHBIE 1 XpOMOCOMHBIE OOJIC3HU YETIOBEKA.
BoniesHn ¢ HacineACTBEHHOW MNPeapacroioKeHHOCThIO. 3HAYECHHE MEAUIMHCKON TeHETHUKH B
MPEeIOTBPALICHUN W JICYCHUH TEHETHYECKHX 3a00JeBaHUi dYenoBeka. MeauKo-TeHEeTHUeCKOoe
KOHCyJbTUpOoBaHKe. CTBOJIOBBIEC KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3a». ITUYECKUE aCIIEKThI
HCCTIE0BaHUH B 00JIACTH PEJAaKTUPOBAHHUS T€HOMA M CTBOJIOBBIX KIIETOK.

I'enernyeckue (GakTOphl MOBBIICHHON YYBCTBHTEIBHOCTH YEIOBEKa K (DU3HUYECKOMY U
XUMUYECKOMY 3arps3HEHUI0 OKpyKaromed cpenapl. ['eHeTMdeckas mpeapacronokeHHOCTh
YEJIOBEKa K MaTOJIOTUSIM.

JdemoHcTpaumuu

Tabmumer u cxembl: «Kapuotun denoBekay, «MeTOIbI M3YUCHHS] TEHETHKH YCIIOBEKaY,
«"enernueckue 3a0071€BaHUS YEIOBEKAY.

IpakTuyeckasi pa6ora «CocTaBlieHUE U aHATN3 POJAOCIOBHOIN.

Tema 15. Cenrekuusi Opranu3mMoB

JloMecTukanus W CeNeKkus. 3apoXkAeHHe celeKUuu U Jomectukanuu. Yuenue H. U.
BagsuioBa o LleHTpax mpouCX0KIeHUST 1 MHOT000pa3usi KyJIbTYPHBIX pacTeHud. Poib cenmekium
B CO3IaHMH COPTOB PACTEHUI U OPOJ1 )KUBOTHBIX. COpT, MOpOJa, ITaMM. 3aKOH TOMOJIOTHYECKUX
pAnoB B HacieacTBeHHOW u3MmeHuumBocth H. M. BaBuioBa, ero 3HadueHue il CEJIEKUMOHHOU
paboTHI.

Mertoapl celeKIMOHHOW paboThl. MIcKycCTBEHHBIM OTOOP: MacCOBBIA M WHIWBHIYaTbHBIH.
Oranbel KOMOWHAIIMOHHOMN cenekiuu. VcmbiTanue mpou3BoauTeneil mo motoMctBy. OTO6Op MO
TEHOTHUITY C IMOMOIIBIO OIIEHKH (DEHOTHITa TOTOMCTBA U OTOOP IO TEHOTHITY C TIOMOIIBIO aHAIIU3a
JIHK.

HcKycCcTBEeHHBIM MyTareHe3 KakK METOJ] CEJCKIIMOHHOW paboThl. PamuanmoHHBIA H
XUMHUYECKHI MyTareHe3 Kak MCTOYHMK MYyTalMii y KyJIbTYpHBIX (opM OpraHH3MOB.
Hcnonb30BaHre reHOMHOTO PEIaKTHPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK nmst momyueHus
HCXOJIHOTO MaTepuaa JIJisi CEJICKIIUU.

[Tonyuyenne monumuionaoB. BHyTpuBumoBas rubpuauzanus. bnuskopoacTBeHHOE
CKpellMBaHue, WK UHOpUIUHT. HepoacTBEeHHOE CKpelMBaHue, Wik ayTOpuAuHT. ['eTepos3uc u
ero mnpuuuHBL. Vcmonp3oBaHwe Terepo3uca B ceieknuu. OTnanéHHAs THOPHIA3AIHS.
[Ipeononenue Oecraoausi MEXBUAOBBIX THOPUIOB. JIOCTHKEHUS CEJIEKIMH pacTeHUH WU
KUBOTHBIX. «3€1E€Hasl pegonoYUsLy.

CoxpaHeHre U U3yYEHUE T€HETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HUX JIUKUX
poIuYel A CO3/IaHUsl HOBBIX COPTOB U TUOPHUIIOB CEIHCKOXO3IUCTBEHHBIX KYIbTYp. M3yuenue,
coOXpaneHue u ynpasieHue 2eHemudecKuUMu pecypcamu CeaibCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeIAX VIYUULeHUST CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMeHeHUeM COBPEMEHHBIX Memo008 HAYUHBIX UCCIe008aHULL, Nepedosblx uoel U
NnepcnekmueHbIX MexHON0UN.

JdemMoHcTpauuu

[Toptpetsr: H. U. BaBunos, 1. B. Muuypus, I'. 1. Kapneuenxo, I1. I1. Jlykpsinenko, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuis! u cxembl: «LleHTpBI MPOUCXOXKAECHUS U MHOTOOOPA3Hsl KyJIbTYPHBIX paCTEHUID,
«3aKOH TOMOJIOTHYECKUX PSJOB B HACJIEICTBEHHOW HM3MEHYUBOCTH», «METONbI CENeKIHn»,
«Otnanénnas rubpuauzanus», «MyTareses».

JlabopaTopHasi paGora «lI3ydyeHne copToB KyJabTYpHBIX PaCTEHUI M MOPOJ TOMAIIHUX
KUBOTHBIX).



JlabopaTropHasi pa6ota «/3yueHrue METOI0B CEJIEKIIUHA PACTEHUIL.

IIpakTnyeckas padora «lIpuBruBKa pacTeHUID.

Ikckypeust «OCHOBHBIE METOJBI U JOCTHXKEHUS CEJICKIMU PACTEHUM M KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAaHIMIO, IJIEMEHHYIO (hepMy, COPTOMCHBITATEIBHBIN yYacTOK, B TEIUIMYHOE
X034HCTBO, B J1JADOPAaTOPHIO arpOYHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0rus 1 CHHTeTHYeCKast OMOI0THS

OOBEKTHI, HCMONB3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIC KYJIBTYDHI,
MHUKPOOPIaHU3MBI, HX XapaKTepUCTUKA. TpagulMOHHas OHOTEXHOJIOTHS: XJIeOONeUueHHUE,
MOJIyYeHHE KHCIOMOJIOYHBIX MPOAYKTOB, BUHOJENNE. MukpoOuogoruueckuii cuute3. OObEeKThI
MHUKPOOHOJIOTHYecKUX TexHosoruil. [Ipon3BoacTBo Genka, aMMHOKUCIIOT M BUTAMHHOB.

Co3nanue TEXHOJNOTMM M WMHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  WU3MEHEHMS U
KOHCTPYUPOBAHUS T€HOMOB C LIEJIBIO TIOJYYEHUSI OPTaHU3MOB M UX KOMIIOHEHTOB, COACPKAIINX
HE BCTpevaroIuecs B MpUpoJie ONOCUHTETUYECKHE MTYTH.

Knerounas nnxeHepus. Meronbl KylabTypbl KJIETOK M TKAHEH PacTEHMHW WM >KMBOTHBIX.
Kpnobanku. Comarudeckas THOpuAM3amus M COMAaTHYEeCKHH 3MOpuoreHe3. Vcmosibp3oBaHue
ralIOnIoB B CEJIEKIMU DPACTeHUM. [lonyuenHue MOHOKIOHANbHbIX awmumen. Hcnonvsosanue
MOHOKIOHANbHLIX U NONUKIOHANbHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.
PexkoHCcTpyKIMs AHLEKIETOK U KIOHUPOBAHUE )KUBOTHBIX. METO/ TpaHCIIJIaHTALMHU SJEP KIIETOK.
Texnonocuu  0300po6NeHUs,  KYIbMUBUPOBAHUS U  MUKPOKIOHANLHO2O — PA3MHONICEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasl M TeHHasi WHXKeHepusa. VICKyCcCTBEHHBIM CHUHTE3 I'e€Ha U KOHCTPYHPOBAHHE
pexombunanTHeIX JAHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUS U TEPCIECKTUBBI
XpPOMOCOMHOW W TEHHOM HWHXEHEpUU. OKOJIOTMYECKHE M OTUYECKHE MpoOJIeMbl TE€HHOM
UH)XXCHEPUHU.

Menauuunckue 6uorexnonorun. [locrrenomuas nudponas menuiuna. [1IP-auarnoctuka.
MeTab0IOMHBINM aHATH3, TEHOIICHTPUYECKHUI aHaIN3 MTPOTEOMA YEIOBEKA JIsl OLEHKU COCTOSHUS
€ro 3710poBbs. Vcnonb3oBaHue CTBOIOBBIX KJIEeTOK. TaprerHas Tepamnus paka. 3D-0nonHxenepus
U1 pa3pabOTKHU (YHIAMEHTAJIBHBIX OCHOB MEAMLIMHCKUX TEXHOJIOIMH, CO3AaHNS KOMIUIEKCHBIX
TKaHEell COYeTaHHWEeM TEXHOJOIMH TPEXMEpPHOro OMOMPUHTHUHIA M cKapOIAMHIA A PELICHUS
3a/1a4 NEPCOHAIU3UPOBAHHON MEULIUHBI.

Co3naHue BEKTOPHBIX BaKIUH C IEJIbl0 oOecrieuyeHHs: KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yaureneir OPBU, ycraHoBieHHE MOJEKYJSPHBIX MEeXaHU3MOB (yHkuuoHupoBanusi PHK-
COJIepKAaIX BUPYCOB, BBHI3BIBAIOIINX 0CO00 OMACHBIE 3a00JI€BaHUS YEIOBEKA U dKUBOTHBIX.

JdemMoHcTpauuu

Tabmuuet u  cxembl: «Mcronp30BaHME  MUKPOOPTaHW3MOB B IMPOMBIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHast uHkeHepusa», «['eHHas nuHxeHepus».

JlaGopaTopHas padota «/3ydeHne 00beKTOB OMOTEXHOIOT M.

IIpakTnyeckas padora «lloayueHne MOIOYHOKHUCIBIX IPOTYKTOBY.

IKCKypenst «buoTexHOI0rus — BayKHENIIasl POU3BOIUTENBHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIOLIMOHHBIX MPeICTABJIEHUH B OMOJIOTHH
OpomonronHas Teopust Y. Jlapsuna. [Ipennocsuiki BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
1 Hay4Has aesatesnbHocTh Y. JlapBuHa.



JBuwkyme cuiael 3Boitonuu  BugoB 1o Y. JlapBuHy (BbICOKas HMHTEHCUBHOCTD
pPa3MHOXXEHHS OPraHU3MOB, HAcCJIEJCTBEHHAass HW3MEHYMBOCTb, OOppba 3a CyIECTBOBaHHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cuaTeTndeckoit Teopun 3Boirormn (CTD). HelitpanbHas Teopust SBOIIOIUH.
CoBpeMeHHas 3BOJIIOIIMOHHAS OWOJIOTHS. 3HAYCHHE IBOJIOIMOHHON TEOpUH B (HOPMHUPOBAHHUH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA.

JdemoHcTpauuu

[Toprpersr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe, Y.
Hapsun, C. C. YetBepuxos, W. U. [lImansraysen, /. Xonaein, /. K. benses.

Tabmumpsl u cxembl: «CucteMa xuBoi npupoasl (mo K. Jlunuero)», «JlecTHuna KUBBIX
cymects (1o Jlamapky)», «Mexanusm popMUPOBaHHSI MPUCTIOCOOTICHHUH Y PACTEHUI W )KUBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapipyta myrtemiectBus Y. Jlapsuna», «Haxonku Y. [lapBunay,
«Dopmbl 60pBOEI 32 cymiecTBOBaHUE», «Iloposl romyoeii», « MHOrooOpasue KyJIbTypHbIX (hopm
KamycTel», «llopoabl MOMAalIHMX >XUBOTHBIX», «Cxema oOpa3oBaHHMs HOBBIX BUAOB (rmo Y.
HapBuny)», «CxeMa COOTHOLIEHHS JBWXYIIUX CHJ 3BOJIOUUN», «OCHOBHBIE TOJOKEHUS
CUHTETUYECKOM TEOpUH IBOJIOLIUNY.

Tema 2. MUKpPO3BOIIOLNS U €€ pe3yJIbTaThl

[Tomynsauust Kak 3JIeMEHTapHas eIuHHUIA HBOJIONMH. COBpPEMEHHBIE METOMAbI OLEHKH
TFEeHETUYECKOT0 pa3Hoo0pa3us U CTPYKTYpbl nonmyJsauuil. Mizmenenue reHogpoH1a NOMyIsIUU Kak
3JIEMEHTapHOE HBOJIOIMOHHOE SIBJIEHUE. 3aKOH TeHeTudyeckoro paHoBecus [[x. Xapau, B.
BaiinGepra.

OnemeHTapHble (akTOpbl (ABWXKYIIWE CHUJIBI) 3BOMIONUM. MyTallMOHHBIN IpoLecc.
KomMOunaTtuBHas n3aMeHUMBOCTS. [[peiid reHoB — cimyuyaiiHbie HEHAITPaBJICHHBIC N3MEHEHUS 9acTOT
ayeneil B nonysanusax. Oddexr ocHoBarens. Ipgpexm Oymovinounoco copaviuika. Crudcenue
2eHeMU4ecKko20 pasHoobpasus: npuuunsl u ciedcmeus. Ilposaenenue sghpexma opetigpa 2enog 6
oonvwux u manvix nonyiayuax. Murpamun.  M3omsmus  momyssinmid: - reorpaduueckas
(mpocTpaHCTBEHHAas ), Onosornueckas (penpoayKTHUBHAS).

EctectBenHblii 0TOOp — HampaBisiouuil ¢gakrtop sBomonuH. POPMBI €CTECTBEHHOTO
otOopa: IBWXKYIIHMKM, CTAOMIM3UPYIOIIUMA, pa3pbIBalOIINi (Au3pynTHBHBIN). [lomoBoit oTOOP.
Bo3HUKHOBEHNE U 3BOJIOIUS COIUATBHOTO MTOBEICHHUS dKUBOTHBIX.

[TprcnocoOIeHHOCTh OPraHU3MOB KakK pe3yJbTaT MHUKPOIBOIIOUUH. BO3HHKHOBEHHE
MIPUCTIOCOOJICHNH y OpraHu3MoB. ApoMopd 036l B uanoaaanTanuu. [Ipumepsl npucmocooieHnii y
OpraHu3MoB: Mopdojoruvyeckue, (HU3MOJOTHUYECKHE, OHOXMMHYECKHE, TOBEICHYECKUE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPTraHU3MOB.

Bun, ero kputepun u crpykrypa. BumooOpa3oBaHue Kak pe3yJbTaT MUKPOIBOJIOLUU.
Wzomsmust — kimroueBoil  akTtop BuUgooOpazoBaHusa. [lyTm u cmocoObl BHI00Opa30BaHUSA:
ajionatpuueckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (IKOJOTHMYECKOE), «MTHOBEHHOE)
(monurmonau3anus, rudopuan3anus). JJIMTeTbHOCTh HBOIIOIIMOHHBIX TPOIIECCOB.

MexaHu3mbl GOPMUPOBAHKS OMOJIOTHYECKOTO Pa3HOOOPa3HsI.

Ponp sBomronMoHHON Ouonoruu B pa3pabOTKE HAay4YHBIX METOJOB COXpaHEHHs
O6uropaszHooOpaszuss. MUKPOIBOMIONKS U KOAIBOJIOLHMSA Mapa3sUTOB U HMX XO031€B. MeXaHU3MbI
(dhopMUpOBaHUS YCTOWYMBOCTU K aHTUOMOTUKAM U CTIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpetsr: C. C. UeTBepukos, 3. Maiip.

Tabmuis! u cxeMbl: «MyTallMOHHAs U3MEHUYUBOCTEY, «IlomysiiioHHas CTPYyKTypa BUIay,
«Cxema mposiBIeHHs 3akoHa Xapau—BainOepra», «J/[BmwKymime CHIIBI  BOJIOIHMY,



«DKOJOTHYECKasT M30JSLUs TOMyJSIIUiA ceBaHCKOM dopemmn», «I'eorpaduueckas H30IALUA
JIUCTBEHHUIIBI CUOMPCKOM M JINCTBEHHUIBI JaypcKoiy, «llomynsanroHHbIe BOJIHBI YHCIEHHOCTH
XMITHUKOB M XKepTB», «Cxema MAEHCTBUS €CTECTBEHHOro oTOopa», «Dopmbel OoprObI 3a
CYLIECTBOBaHHEY, «MHaycTpranbHbIi MEJIaHU3MY, «OKusbie HCKOIIaeMbIe,
«IlokpoBHUTENBCTBEHHAs OKpacka >XMBOTHBIX», «lIpenynpexnaromas oKpacka MKUBOTHBIXY,
«Duznonoruueckue amantanuny, «[Ipucnoco0IeHHOCTh OPraHU3MOB U €€ OTHOCHUTEILHOCTHY,
«Kpurepun Buma», «Bunpl-nBoitHukn», «CTpykTypa Buaa B npupoae», «CrnocoOsl
BuooOpazoBanus», «l['eorpaduueckoe BumooOpazoBaHMEe TPEX  BHUJAOB  JIAHJBIIICHY,
«DKOJIOrMYECKOe BHJI000pa3oBaHME BHJIOB CUHML, «llomummouasl pactenuit», «KamycTHo-
pEeICUHBI THOPUIY.

O6opynoBanue: repOapuy pacTCHHUN, KOJUICKIIMA HACEKOMBIX, Yydesa NTHI[ U 3BEpeH ¢
IpPUMEpPaMU pa3IUYHbIX MPUCIOCOOJIEHUH, Yydyena NTULl U 3Beped pasHbIX BUIOB, repdoapuu
pacTeHuil OIM3KUX BUIOB, 00Pa30BABIINXCS PA3IUUYHBIMU CIIOCOOAMH.

JlabopaTtopHasi pa6ota «BrIsiBlieHHE H3MEHYHBOCTH Y 0COOEH OTHOTO BUIAY.

JladopaTopnasi paGora «lIpucmocoOseHnsi OpraHW3MOB M HMX OTHOCHUTEIbHAS
11EeTIECO00PA3HOCTHY.

JlaGopaTopHas padota «CpaBHEHHE BUJOB [0 MOP(POIOTUIECKOMY KPUTEPUION.

Tema 3. MakpodBosonus 4 eé pe3yabTaThl

MeTtobp1 3yueHHs Makpo3BoItoLuu. [lageoHTonmornyeckue METoAbl U3yUeHuUs IBOJIOLUH.
[epexonnbie GopMbl U puUIOTECHETHUECKUE PAIBI OPTAHU3MOB.

buoreorpadpuyeckne metonsl wu3ydeHus osBomonud. CpaBHeHHe ¢GIOpbl W (QayHBI
MaTEepUKOB U OCTPOBOB. buoreorpapuueckue obaactu 3eMian. BUgbl-oDHIEMUKH U PEITHUKTBHI.

OMOpPHOIOTHYECKUE U CPAaBHUTEIBHO-MOPPOIOTHYECKUE METOAbl M3YyUEHUS 3BOJIOLUU.
['eHeTHuecKkue MeXaHM3MbI 3BOJIIOLIMM OHTOTEHE3a M MOSIBICHHS SBOJIIOLIMOHHBIX HOBLIECTB.
I'oMosiornuHble ¥ aHAJOTUYHbIE OpraHbl. Py iuMeHTapHbIe opraHbl M aTaBU3Mbl. MOJIEKYJISIpHO-
reHeTUYeCKue, OHOXMMHUYECKHE U  MaTeMAaTUYeCKUe METOJAbl U3YUYEHHs]  3BOJIOLUU.
I'omosnoruunsle reHsl. COBpEMEHHBIE METO/IbI TOCTPOEHHS! (PUIOT€HETHUECKUX AEPEBBEB.

XPpOMOCOMHBIE MyTallMM U 3BOJIIOLIMS TEHOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) ABOJOUMU. [lpunyun  cmenvl  yHKyuUil.
HeoOpaTtumocTs 3Bomonu. AnantuBHas paauanus. HepaBHOMEPHOCTh TEMITOB 3BOJIIOLMH.

JdemMoHcTpanuu

Hoptpetsr: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, 3. ['ekkens.

Tabmuie! U cxeMbl: «DWIOTCHETUICCKUH PsiI JIOMIATN, «APXEONTEPUKCY, «3BEPO3yObIe
auepel», «Crerouedans», «Punnodgure», «CeMeHHble ManopoTHUKNY, «buoreorpadguueckue
30HBI 3emnu», «Jlpeiid koHTHHEHTOBY, «PenukTel», «HavyampHble cTaauu SMOPHUOHATBHOTO
Pa3BUTHS O3BOHOYHBIX )KUBOTHBIX», «] OMOJIOTHYHbIE U AHAJIOTUYHBIE OpTaHb), «PyTMMEHTHI»,
«ATaBU3MBl», «XPOMOCOMHBIE HAOOpHI 4YelOBeKa W IIMMIaH3e», «[J1aBHbIE HaIlpaBiICHUS
3BOJIOLMMY, «O01I1e 3aKOHOMEPHOCTH YBOJTIOLIUI.

OO6opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKM HMCKOINAEMbIX OCTATKOB OPraHM3MOB,
MYJISDKM TOMOJIOTHUYHBIX, AQHAJIOTUYHBIX, PYJUMEHTAapHbIX OPraHOB M aTaBU3MOB, KOJUICKLUHU
HACEKOMBIX.

Tema 4. IIponcxoxkneHue u pa3BUTHE KU3HHU Ha 3emuie

HayuHble rumore3bl HNPOMCXOXKAEHUS XKHU3HM Ha 3emuie. AOHMOreHe3 U MaHCIEePMHUSL.
JloHay4Hble TPEACTABICHUS O 3apOXKJIEHHM JKU3HU (KpealumoHu3M). I'mmores3a MOCTOSIHHOTO
camo3apoKJIeHus *KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnannannanmy, JI. [Tacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTUSI.



OcHOBHBIE FTanbl HEOPraHMYECKON BONOIMH. [ImaneTapHas (reojaoruueckast) 3BOIIOLUS.
XUMHUYECKasi IBOJIONHS. AOHOTCHHBIH CHHTE3 OPraHMYECKUX BEHIECTB W3 HEOPTaHUYECCKHX.
Omneir C. Mumepa u I'. FOpu. O6pazoBanue nmoaumepoB u3 MoHOMepoB. KoarepBaTHas rumoresa
A. U. Onapuna, runore3a nepsuyHoro OynboHa JIx. XongeiiHa, reHeruueckas rumotesa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nn6epra. opmupoBanue MmeMOpaH
Y BOBHUKHOBEHHE MPOTOKJIETKH.

Uctopuss 3emnnm u wmetonsl e€ wusydeHus. lckomaemble OpraHW4ecKHUE OCTaTKH.
l'eoxpononoruss u e€ Meronbl. OTHocuTenbHAasE W aOCONIOTHAs  T€OXPOHOJOTHSL.
['eoxpoHonOrMYecKas 1Kaia: 30Hbl, 3pbl, IEPUOBL, SITOXH.

Hauanbnble 3Tanel oprannyeckoil 3Bostounu. [losiBIeHHe W 3BOJIIOLHUS MEPBBIX KIETOK.
OBomonusi MeTabonmu3Ma. Bo3HHMKHOBeHHE TEpBBIX 3KocucTeM. CoOBpeMEHHBIE MHUKPOOHBIE
OMOIUIEHKM KaK aHajor mepBbiXx Ha 3emiie coobmectB. Ctpomaronuthl. [IpokapuoTsl u
3YKapUOTBHI.

[Tpoucxoxaenue SykapuoT (cUMOMOTeHe3). DBONIOIMOHHOE MPOMCXOXKJICHHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TPYIIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl SBOJIIONWU BBICIIUX pacTeHHid. OCHOBHBIE apoMOP(O3bl PaCTECHUIA.
Brixon pactenuii Ha cyury. [TosiBlieHrE CIOPOBBIX paCTEHUH U 3aBO€BaHUE UMH Cyld. CeMEHHbIE
pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHUMN.

OCHOBHBIE 3Tallbl 3BONIONUHN KUBOTHOro Mupa. OCHOBHBIE apoMOp(}O3bI KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIICHHE COBPEMEHHBIX THUMOB. [lepBbie XOpmoBbIe
KUBOTHBIC. JKU3Hb B BOJC. DBOIIONHNS MO3BOHOUHBIX. [Ipoucxoxkaenue aMpuoOuii 1 penTUiIni.
[Ipoucxoxaenne muexkonutaromux W ntum. [IpuHnun xmrodeBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMY Y TIO3BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

Pa3zButure xxu3HU Ha 3eMIie TI0 3paM U TIEpHOJaM: apXel, TPOTEepOo30ii, Majeo30M, Me30301,
KaitHo30M. O011as XxapakTepuCcTHKa KIIMMaTa U Te0JIOTHIECKUX mporieccoB. [losBiieHre 1 paciBeT
XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €r0 YCIOBHS M BIMSHHME Ha Ta30BBIA COCTaB
aTMoc(ephl.

MaccoBble BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI Mpouuioro. [IpudyuHbel U cieacTBus
MacCOBBIX BbIMHUpaHUN. COBPEMEHHBIH JKOJIOTUYECKHN KPHU3UC, ero ocobeHHocTH. [Ipobiema
coxpaHeHHus Onopa3sHooOpa3us Ha 3emiie.

CoBpeMeHHasl cUCTeMa OpraHHYecKoro mupa. [IpuHIUIBl KIacCHU(pUKAIUU OpPTraHU3MOB.
OcCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, M. . Meunukos, A. U. Onapun, J[x.
Xonpnenn, ['. Mémnep, C. Muep, I'. FOpu.

Tabmuibr u cxemsl: «Cxema ombita . Peany, «Cxema ombita JI. [Tactepa mo u3ydeHuto
camo3apoxxeHust xu3zHu», «Cxema onbita C. Muepa, I'. FOpu», «39rtanel HeopraHuueckon
sBONMIOLMNY, «['eoxpoHonmoruyeckas mkana», «HadanbHble 3Tanbl OPraHUYECKOW SBOIOLUNY,
«Cxema 00pa3oBaHUs DYKapHOT MyTEM CUMOUOTEeHE3a», «CrcTema )UBOH Mpupo by, « CTpoeHne
BUpYyca», «ApoMopdo3bl pactreHuit», «Punnodutey, «OIHOKIETOYHBIE BOJOPOCITHY,
«MHoOroKneTouUHble  BoAopocany, «Mxm», «llamopoTHukm», «l'0J0CEMEHHBIE pPACTEHUSY,
«Opranbl 1IBETKOBBIX pacTeHui», «Cxema pa3BUTHUA JKHUBOTHOTO MHPa», «ApoMopdo3bl
KUBOTHBIX», «lIpocteimme», «KuiieunononoctHeiey, «llnockue yepBu», «HIE€HUCTOHOTHEY,
«Po10B», «3emHOBOIHBIEY», «IIpecmbikarommecs», «lItunpy, «Miuekonuratonue», «Pa3Butue
KU3HM B apXeHCKOU 3pe», «Pa3BuTue >XKHU3HU B IPOTEPO3OMCKON dpey, «Pa3Burtve XKU3HHU B



1aJIe030MCKON dpe», «Pa3BUTHE KU3HU B ME3030MUCKOU 3pey, «Pa3BUTHE )KU3HU B KAHHO30MCKOU
ape», «CoBpeMeHHasi CUCTEMa OPraHu4eCKOT0 MUPay.

ObopynoBanue: repOapuu pacTeHUN pa3IMYHBIX OTICNIOB, KOJIJICKIIMM HACEKOMBIX,
BJIQ)KHBIE TIpenaparbl *XUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUJIEKLIUU HIJIOKOXKHUX, CKEIEThI
[TO3BOHOYHBIX JKMBOTHBIX, 4Yydesla INTHUIl U 3BEpEH, KOJJICKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBIX, MYJISIKU OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHasa jgaGoparopHasa pabdora «MogenupoBanue onbeltoB Mumiepa—tOpu no
M3Y4YEHHIO a0MOTEHHOTO CUHTE3a OPraHUYECKUX COeTMHEHUH B IEPBUYHON aTMochepey.

JlabopaTtopHasi padora «/3yueHne M oOmnMCcaHWE MCKONAEMBbIX OCTaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckas padora «/3yueHue ocoOEHHOCTEN CTPOCHUS paCTEHUI pa3HbIX OTIIEIOBY.

IIpakTuyeckasi padora «3yueHne ocOOCHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxkaeHne 4eJJ0BeKa — AaHTPOIIOreHe3

Pa3nens! u 3a1aun anTpononoruu. MeTo sl aHTPOIOIOTHH.

CraHOoBJIEHUE NIPEACTABICHUI O MPOUCXOXKJICHUU 4YelloBeKa. Penurno3Hele BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPUU.

CxoncTtBo yenoBeka € KMBOTHBIMHM. CHCTEMaTH4ecKOE IOJIOKEHHE  4YEJIOBEKa.
CBumeTenbcTBa CXOACTBA YEJIOBEKa C OJKUBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHUYECKUE,
AMOpHONIOTUYECKUE, (DU3HOTIOTO-OMOXUMHUYECKHe, TMoBeAeHueckne. OTINYus YeJIoBeKa OT
XKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3Ta U BTOPOM CUTHAJIBHOW CUCTEMBI.

JIBrxymue cuitbl ((pakTophl) aHTPOIIOTeHEe3a: OMOIOTHYecKue, corraabHbie. COOTHOIICHHE
OMOJIOTMYECKHUX M COITUATBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMK aHTpoIoreHe3a. Pannue yenoBekooOpasHbie 00€3bsHbI (IPOKOHCYJIBI) U
paHHUE MOHTHIBI — OOIIMe TPEAKH YeI0BEKOOOPa3HBIX 00€3bsiH M JIIOJeH. ABCTPAJIONMUTEKH —
JBYHOTHE Mpenku JiroAed. YenoBek ymenblil, IE€pBble M3rOTOBJIEHUA Opyaud Tpyna. UemoBek
MPSIMOXOJIAIINI U TIEPBBIA BBIXOJ JroAeH 3a mpenensl Adpuku. Yenosek reitnenboeprekuii —
00K peOK HEeaHIePTAIbCKOT0 YeJI0BEKa U YeI0BeKa pasyMHOro. YelloBek HeaHJepTalbCKUit
KaK BHJ JIIOJIEH XOJIOAHOrO KiuMmaTa. UeaoBEK pa3yMHBIM COBPEMEHHOIO THUIIA, ACHUCOBCKHUU
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenamu Adpuku. [laneorenerruka u naneoreHoMHKa.

DBOMIONHUS COBPEMEHHOTO uejoBeka. EcTecTBeHHBIN OTOOpP B MOMyJSIIHSIX YETOBEKa.
MyTanoHHbIH mporece U noaumopdusm. [lomynsiuonHsle BONHBI, Apeiid reHoB, MUTpaus 1
«3(dexT ocHOBaTENSN» B MOMYJISIHIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiime pacwl: eBporeouaHas (eBpasuiickas),
aBCTpaJIO-HErpOuHAs (PKBATOpHUAJIbHASI), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHCKas). Bpems u
MyTH pacceleHusi uenoBeka 1o IuiaHeTe. EguHcTBO uenoBedeckux pac. Hayunas
HECOCTOSATENILHOCTh pacu3Ma. [IprcrnocobieHHOCTh YelloBeKa K pa3HbIM YCIOBUSAM OKPY KaIOIIeH
cpenpl. Bnusiane reorpadudeckoil cpenasl u npeiia reHoB Ha MOpQoNOTHIO B (HUIHNOIOTHIO
YEJI0BEeKa.

MexaucuuruinHapHbple  METOAbl B (u3Muecko  (OMOJIOTMYECKO) aHTPOMOJIOTHH.
OBOJIIOLIMOHHASI ~ AQHTPOMOJOTUs M MajJ€OaHTPOIOJIOTHSl  YEJOBEYECKUX  MOMYJIALMIM.
buocoumanpHble  WCClEOBaHMS ~ NPUPOABI  uenoBeka.  MccienoBaHME — KOIBOJIIOLMM
OMOJIOTUYECKOTO M COLIMAIBHOTO B YEIIOBEKE.

JdemMoHcTpauuu

[Toptpetsr: Y. lapBun, JI. Jluku, A. . Poruackuii, M. M. I'epacumos.



Tabmumet u  cxembl: «MeTonbl  aHTPOMOJIOTUM», «[ OJIOBHOW MO3r YeJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHBDY, «CKEIeT YenoBeKa U CKeJeT MUMITan3e», « Py TMMeHThI U

aTaBU3MbD», «/IBHXKylIME CHJIBI aAHTPOINOIeHE3a», «IDBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenbli», «HemoBek NpAMOXOoaauiny, «leHUCOBCKUI YeI0BEK»
«Heanpepranbupy, «KpomanboHibl», «lIpenku udenoBeka», «ITambl 3BOJIIOIUU YEIOBEKAY,
«Pacsbl yenoBekay.

OO6opynoBanue: MyJISHKH OKaMEHEJIOCTEeH, MPeIMETOB MaTepUAIbHOW KYJIBTYPhI TPEAKOB
yesoBeka, penpoaykiuu (pororpadum) kapTuH ¢ MUGOIOTHISCKUMU U OMOJIEHCKIME CIOKETaMHU
MIPOMCXOXACHUS YeloBeKa, (oTorpaduu HAXOIOK HCKOMAEMBIX OCTAaTKOB YENOBEKa, CKENEeT
YeJIoBeKa, MOJENb Yepera 4YejJoBeKa M Yepena IIMMIaH3e, MOJENb KUCTH 4YelIOBeKa U KUCTH
HIUMIIaH3€, MOJIEJIH TOpCa MPEKOB YEIOBEKa.

JlabopaTopnass pabora «l3yueHue o0coOE€HHOCTEH CTpPOEHHUsI CKelleTa 4YellOBeKa,
CBA3aHHBIX C IPIMOXOKIACHUEM.

IIpakTnyeckas padora «/3yueHue 3KOJIOrMUECKUX aJaNTallli YeI0BEKay.

Tema 6. JKko10rusi — HAyKa 0 B3aUMOOTHOLIEHUAX OPraHU3MOB M HA/IOPTraHU3MEHHBbIX
CHCTEM C OKpY KAKoLIel cpeaoi

3apoxaeHue W pasBuUTHE 3Konoruun B Tpynax A. I'ymGonsnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3agaum skonoruu. CBs3b
9KOJIOTHU C APYTUMHU HAyKaMH.

Metoasl skonoruu. [loneBbie HaOMIOAEHHS. DKCIEPUMEHTHI B SKOJOTHH: MPUPOAHBIE U
naboparopHbsle. MoaenupoBaHue B 3KOJIOTUHA. MOHUTOPUHT OKPYXAIOIIEH Cpeibl: JTOKAIbHBIH,
PETHOHAIBHBIN U TI100aTbHbIH.

3HaueHUe SKOJOTMYECKMX 3HAHUM MJIs 4YeJoBeKa. DKOJOTMYECKOE MHPOBO33PEHUE KaK
OCHOBa CBfA3EH uyesoBeuecTBa € NpUpood. DOpPMUPOBAHME SKOJOTMYECKOW KYJIbTYpPhl M
9KOJIOTUYECKOM TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. @. Pynse, H. A. Ceseprios, O. I'ekkensb, A. Tencnu, B. H.
Cyxkaués.

Tabmupel u cxembr: «Pazmensr sxomorun», «MeToasl KoIOTHIY, «CXeMa MOHUTOPHHTA
OKpYKaIOIEeH CpeabD».

JlaGopatopnas padora «/3yyeHrne METOI0B SKOJOTMYECKUX UCCIECTOBAHUI.

Tema 7. Opranusmsl U cpefa o0UTAHUS

Okosornueckue (GakToppl W 3aKOHOMEpPHOCTH UX JaeictBusa. Kiaccudukanus
HKOJIOTHYECKUX  (haKkTOpoB:  abuoTHyeckue, OWoTHYEecKHe, aHTpomoreHHele.  OOmue
3aKOHOMEPHOCTHU AeUCTBUS 3Kojornyeckux akropos. [Ipasuno muanmyma (K. Hlnpenrens, HO.
JIu6ux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTAHU3MBI.

AbGuoTtnueckue ¢akTopbl. CBET KaK dKOJIOTHYeCKui dakTop. JlelicTBre pa3HBIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYIIbl PACTEHUM M >KUBOTHBIX IIO
OTHOLIEHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEPUOIU3M.

Temnepatypa kak skonoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpraHU3MBI.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIEC U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxHocTs Kak dkojorudeckuit ¢dakrop. IIpucmocoOiieHuss pacTeHH K IO KAHUIO
BojHOro Oamanca. Kmaccudukanms pacteHuid 1o oTHOUIeHHI0O K Bone. [Ipucmocobnenus
YKUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXUMA.



Cpenpl oOUTaHHSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TOYBEHHAs, TIyOWHHAs
MOJNOYBEHHAsI, BHYTpUOpPraHu3MeHHas. DU3UKO-XUMUYECKUE OCOOEHHOCTH cpea OOUTaHUS
opranu3moB. [IpucnocoOiaeHust OpraHu3MOB K )KM3HHU B Pa3HBIX Cpelax.

buonornueckue purmbl. Buenmnue u BHyTpeHHUE pUTMBL. CYyTOYHBIC M TOAMYHBIC PUTMBI.
[TprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM yCIIOBHI JKU3HHU.

XKuznennsie Gopmbl opranusmoB. [lonsarue o xu3HeHHOU (opme. JKu3HeHHBIE (HOPMBI
pacTeHui: JaepeBbs, KYCTAPHUKH, KyCTapHUYKH, MHOIOJIETHHE TpaBbl, OJHOJICTHHE TPABBI.
XKuzHeHHble (QOPMBI SKUBOTHBIX: THUAPOOHOHTHI, T€OOMOHTHI, a’3pOOHMOHTHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KHU3HH.

buotnyeckne  Qakroppl. Buasl  OMOTHUECKMX  B3aMMOJCWCTBHI:  KOHKYpPEHIIHS,
XHUIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus, MyTyaau3M, KOMMEHCAIN3M
(KBapTHpaHTCTBO,  HaxyjeOHWYecTBO). HeTpoduueckne  B3auMoAecTBUS  (TOMHUYECKHE,
dopuyeckue, (abpuueckue). 3HaUYeHHUE OMOTHYECKUX B3aUMOACUCTBHN MJIsi CYIIECTBOBAaHUS
OpPraHu3MoB B cpesie oOuTaHus. [I[puHINI KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpauuu

Tabmuupbl 1 cxembl: «OKojoruueckue (paxTopb», «CBETOBON CHEKTP», « IKOJOTUUECKUE
IPYIIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « T€NIOKPOBHBIE JKUBOTHBIEY, «XO0JIO0IHOKPOBHBIE
KHUBOTHBIE», «DHU3UOIOTHYECKUE aJaNTalluu >KUBOTHBIX», «Cpeapl OOMTaHUS OPTaHH3MOBY,
«buonorunueckue puTMb», « Kuznenusie Gopmbl pacTeHHD», « Kru3HEeHHbIE POPMBI )KUBOTHBIX,
«IJKOCHCTEMA IIHUPOKOJIMCTBEHHOTO JIeca», «DKOCHCTEMAa XBOWHOro jecay, «Llenn nuranusy»,
«XumanaectBoy, «Ilapazutuzm», «Konkypeniuss», «Cumomnos», «KommeHcaanzm.

O6opynoBaHue: repbapuu pPACTCHHH W J>KHUBOTHBIX, IPHUCIOCOOJEHHBIX K BIIUSHHUIO
pPa3IMYHBIX  DKOJNOTHYECKUX  (AaKTOpOB, TrepOapu  CBETOMIOOMBBIX, TEHEMIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOUBHIE U TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, rep0apuy U KOJUIEKIIMU TETUIONIOOUBBIX, 3MMOCTOMKHNX, MOPO30YyCTOMYMBBIX PACTEHUH,
gyuyena MTUIl M 3BEpeH, repOapuul pacTeHUH, OTHOCSIIMUXCA K rurpoduram, kcepodurtam,
Me30(puTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYTII, KOJJIEKIIUHU )KUBOTHBIX, OOUTAIONIUX B Pa3HBIX
cpemax, TepObapuu HW  KOJUIGKIIMA pPACTeHWH © KUBOTHBIX, OOJNIAJAIONINX dYepTamMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHM KU3HU, repOapuu U KOJJIEKLIUHU
pacTeHMil U JKUBOTHBIX Pa3IMUYHBIX )KU3HEHHBIX (DOPM, KOJIJIEKIUHU KUBOTHBIX, YUaCTBYIOUINX B
Pa3TUYHBIX OMOTUYECKIX B3aUMOACHCTBHSIX.

JlabopaTopHasi pa6ota «BplsBiIeHHE TPUCTIOCOOICHUI OPTAaHN3MOB K BIUSHUIO CBETAY.

JladbopaTopHasi paGora «BpIsBIEHHE TPUCIIOCOOJICHU OpPraHU3MOB K BIUSHUIO
TEMIIEPATyPbI».

JlabopaTopHasi pa6ora «AHATOMHYECKHE OCOOCHHOCTH pPACTCHUH W3 pa3HBIX MECT
oOUTaHUS.

Tema 8. Jxos0rus BUAOB U NONYASAUMI

DKOJOTHYECKHe XapaKTepUCTUKH Momymsaiuu. [lomymsmus kak Ouoioruyeckas cucrema.
Ponbe HEomHOpomHOCTH cpenapl, (U3MUECKUX OapbepoB M OCOOCHHOCTEH OHWOJOTHMH BUIOB B
(bopMHPOBaHUHN TIPOCTPAHCTBEHHON CTPYKTYPHI MOMysiinidi. OCHOBHBIE TIOKA3aTENN TOITY IS :
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHASI M IOJIOBas CTPYKTypa, POXKIAEMOCTb, IMPUPOCT, TEMII
pocTa, CMEpPTHOCTb, MUTPALIUS.

DKoJloruueckasl CTpyKTypa nomyssinud. OLeHka 4YHCICHHOCTH MNomyssauuu. J(uHamuka
MOMYJISAUMU U €€ peryisiuns. buotnyeckuil noTeHuMan nonyJsiquu. MoaenupoBanue JTUMHAMHUKA
nonyssiun. Kpusbie pocta uriciieHHOCTH momyJsiiuu. KpuBble BbDKHBaHUsA. Perymnsnus



YUCIIEHHOCTA TOIMYJISIIHA: poiib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuioB (r- u K-crparerun).

[TonsitTne 00 skojorumveckol Humie Buaa. MecrooOuTtanue. MHOTOMEpHasT MOJIETh
skosiorndyeckor Humm Jx.M. Xarunncona. Pa3mepsl sxonorndeckoi Humd. [loTeHmanbHas u
peann30BaHHAS HUILIH.

Bun kak cucrema nomynsuuid. Apeanibl BUAOB. BHIbl M UX KU3HEHHBIE CTPATETHUU.
DKOJIOTHUECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEICHUSI W MUTpalldii KUBOTHBIX. buosornueckue WHBAa3UU
YyKEpPOJIHBIX BUJIOB.

JdemoHcTpauuu

[Toptper: Ixx. . XaT4MHCOH.

Tabmuibl 1 cXembl: « IKOJOTUYECKUE XaPAKTEPUCTUKHU MOMYJSIIUny, «IIpocTpancTBeHHas
CTpyKTypa mnonyysauun», «Bo3pactHele mnupamuael nomyisuun», «CKOpPOCTh 3aCENICHHUs
MOBEPXHOCTU 3€MJIM pa3IMYHBIMM OpraHuzMammu», «Mogenb skonormdeckoil Humm Jx. U.
XaTYMHCOHAY.

O6opynoBanue: repdapuu pacTeHU, KOJUIEKIIMH >KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocoOeHust CEeMsIH paCTEeHHUI K PaCcCEICHUION.

Tema 9. Jkos0rus coodmecTB. IKOTOrHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsi3M MEXIy OpraHu3MamMu B
OHOLIEHO3E.

Okocuctema kak otTkpeitas cuctema (A. JDx. Tencnu). DyHKIMOHATbHBIE OIOKU
OpPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIyICHTH. TpodudecKue ypOBHHU.
Tpoduueckue nenu u cetu. Aduornyeckue OJI0KH dKOocUcTeM. [I0YBBI M MBI B HKOCHUCTEMAX.
KpyroBoport BeliecTB 1 MOTOK I3HEPTUU B SKOCUCTEME.

OcHOBHbIE MTOKa3aTeIN YKOCUCTEMBI. bruomMacca v npoayKiusa. IKOJIOTUYECKUE TUPAMUIbI
qrces, O0MoMacChl U YHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @ayxmyayuu. HanpapieHHbIS
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Ccykieccud. [lepBUUHBIE W BTOPUYHBIE CYKIIECCUU U HX
MPUYUHBL. AHTPOINOTEHHBICE BO3JECHCTBUST Ha CykKimeccud. KimmakcHoe cOOOIIeCTBO.
buopasznoobpasue u moaHOTa KPyroBopoTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JDKocucmemvl 03€p U peK. IKocucmemvl MOpeu U OKeaHos.
Oxocucmemvl myHop, 1ecos, cmeneli, NyCMblHb.

AHTpPONIOTEHHBIE  3KOCHUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus Mexay
AHTPOIIOT€HHBIMU U IPUPOJHBIMHU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢mopa u dayna.
CunanTponu3amusi ropojckoil ¢aynsl. buonornyeckoe ¥  XO3SICTBEHHOE 3HAYECHHE
arpodKOCUCTEM H YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKSI OCHOBHBIX B3aUMOICHCTBUIN OPTaHMU3MOB B SKOCHCTEMAX.
Ponv rackaonoeo sgpgexma u 6udos-30upuxkamopos (knouesvix 6u008) 8 yHKYUOHUPOBAHUU
akocucmem. IlepeHOC PHEPrUU M BEUIECTB MEXKIY CMEXKHBIMU HKOCUCTEMaMH. Y CTOMYUBOCTH
OpraHU3MOB, TMOMYJISIIIUA W HOKOCUCTEM B YCIOBHUSAX ECTECTBEHHBIX M aHTPOIMOTCHHBIX
BO3JICUCTBUIA.

Mexanuzmbl  8030eticmeus  3a2psA3HEHULl  PA3HLIX  MUNO8 HA  CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCNEMHOM YPOBHAX, OCHOBbl IKOJIO2UHECKO20
HOPMUPOBAHUSL AHMPONO2EHH020 B030eticmeusi. MeTo0I0Tis MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOT€HHBIX YIKOCUCTEM.



JdemoHcTpauuu

Ioptper: A. Jlx. Tencau.

Tabmuuer u cxemsl: «CTpyKTypa OHoLEeHO3a», « DKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa,
«DKOocuCTeMa XBOWHOTO Jecay, «@DyHKIMOHANbHBIE TPYNIBl OPraHU3MOB B HIKOCHCTEMEY,
«KpyroBopor BemecTB B JKocucTeMe», «llemm muTaHuWs (MAacTOWINHAS, JCTPUTHAS)Y,
«OKoJIorHyecKas MUpaMua Yucem», « IKoJIornyeckas nupaMmuaa Oruomacco», « IKOIOrHuecKast
nupamua sHepruny», «Odpazosanue 6onotay, «IlepBuunas cykueccus», «Bocctanosnenue neca
mociie moxkapay, «9KocucTeMa 03epa», « ArporieHo3», «KpyroBopoT BeliecTB U OTOK SHEPTUH B
arporeHose», «IIpumepsl ypoosKoCHCTEM.

O6opynoBanue: repOapuy PacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesa ITHI[ U 3BEPEH,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/I3yueHue u onucaHue ypoosKOoCUCTEMBD».

JlaGopaTopnas padora «l/3yuenue pazHoOOpa3usi MEJIKHX MOYBEHHBIX YJICHUCTOHOTHUX B
Pa3HBIX AIKOCUCTEMAX).

IKCKypeust «IDKCKypcHs B TUIUYHBINA OHOTeoneHo3 (B ayOpaBy, Oepes3HsK, eTbHUK, Ha
CYXOJOJbHBIN WM MOUMEHHBIN JIYT, 03€PO, O0JIOTO)».

IKeKypeus «IKCKYpCHsl B arpo3KOCUCTEMY (Ha MOJI€ UK B TETUIMYHOE XO3SIICTBO)».

Tema 10. buocdepa — rinodajabHasi IKocUcTeMa

buocdepa — obmeruianerapHast o0ojouka 3eMid, T CYLIECTBYEeT MM CYyIIECTBOBasa
KU3Hb. PazButHe npencraBnenuii o onocdepe B Tpyaax J. 3rocca. Yuenue B. U. BepHaackoro o
o6uocdepe. Obmactu 6nocdeps! u e€ coctas. XKupoe BemecTBo 6uocdeps! U ero QyHKIHH.

3aKOHOMEPHOCTH cyIiecTBoBaHusl Ouochepsl. OcodeHHocTn Onmochepsl Kak rio0anbHOM
sKocucTeMbl. JlnHammuyeckoe paBHOBecwme B Ouocepe. KpyroBopoTsl BemecTB U
OMOTre0OXMMHYECKHUE ITUKIIBI (YTiIepoia, a30Ta). PUTMudHOCTH siBieHui B Onocdepe.

3onanbHOCTh Ouochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHIpa, XBOWHbBIE
Jeca, CMEIIaHHbIE M IIUPOKOIUCTBEHHBIC Jieca, CTENH, CaBaHHBI, ITyCThIHU, TPOIIUYECKHE Jieca,
BBICOKOTOpBs. Kitumat, pacTUTENbHBIN U )KUBOTHBIM MUp O0MoMOB cymu.CTpyKTypa U (pyHKITUS
YKUBBIX CHUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMANIA U OMOCHEPHBIX (PYHKITUH.

JdemoHcTpaumuu

[optpetsr: B. 1. Bepnanckuii, J. 3rocc.

Tabmuups! u cxemsl: «I'eocheprr 3emnm», «Kpyroopot azora B npupoae», «Kpyrosopor
yriaepoza B mpupoze», «KpyroBopot kuciopoaa B nmpupojie», «KpyroBopot BoJbl B IPUPOIIEN,
«OcHoBHBIE OMOMBI cymny, «Knumatndeckue nosica 3emnny, « Tyaapay, «Taiiray, «CMenaHHbIN
necy, «lupokonucTBeHHsbI ecy, «Ctenby, «CaBanHay, «[lycTeiasay, « Tponuueckuii necy.

O6opyaoBanue: repdbapun pacTEHUH pa3HBIX OMOMOB, KOJUICKITUH )KUBOTHBIX.

Tema 11. YesioBek M OKpY:KaI0LIas cpeaa

DKOJIOTHYECKHE KpHM3WCHl W WX NPHYWHBL BosmelicTBue denoBeka Ha Owuocdepy.
3arpsi3HeHue Bo3AyIIHOM cpeabl. OXpaHa Bo3ayXa. 3arps3HeHe BOAHOM cpeabl. OXpaHa BOIHBIX
pecypcos. Pazpymienue mouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3MeHeHne KinMara.

AHTpPOINOTE€HHOE BO3/ICHCTBUE HA PACTUTEIbHBINA 1 KUBOTHBIA MUp. OXpaHa paCTUTEIBLHOTO
U KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl mpupoasl. Kpacueie kuuru. Ocobo
oxpansiemble nnpupoansie Teppuropun (OOIIT). borannueckue canpl U 300J0rMYECKUE TAPKU.

OCHOBHBIC TIPUHITUITBI YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA W MPHUPOJBL. ParmoHansHoe
MPUPOJOTIONB30BAaHUE M COXpaHEHHWE OHOJIOTMYEeCKOTO paszHooOpasus 3emun.  OOmme
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKHX KpU3UCcOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HUca
U €r0 BEpPOSATHBIE TOCIIECTBHUS.



Pa3Bute METONOB MOHUTOPUHIA PA3BUTUSL OMNACHBIX TEXHOTEHHBIX IPOILIECCOB.
Cucmemnvle uccnedogsanusi nepexooa K pecypcocbepezarowiell U KOHKYPEHMOCNOCOOHOU
anepeemuke. buonocuueckoe pasnoobpaszue u 6uopecypcol. Hayuonanvuvie ungopmayuonHvle
cucmembsl, obecneyusaowjue OOCMYn K UHGOPpMAYUU NO COCMOSAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOPeADUNIUMAYUY IKOCUCTIEM U CNOCOD08 OOPLOBL ¢ DUONOBPEHCOCHUAMU.
Pexoucmpykyus mopckux u nazemHulx 3KOCUCHEM.

JdemoHcTpauuu

Tabmumer w  cxembl: «3arpsi3HeHHE artMmochepsl», «3arps3HeHne Tuapochepsn,
«3arpszHeHue NouBb», «I[lapHuKOBBIH A3 hekT, «Oc0b0 oXpaHsieMbIe PUPOTHBIE TEPPUTOPUNY,
«Mojenu yrnpaBisieMOro MUpay.

Oo6opynoBanwue: hoTorpaduu oXpaHseMbIX paCTCHUH 1 )KUBOTHBIX KpacHol kaurn Poccuiickoi
®enepanun, KpacHol KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOT'MU
HA YPOBHE CPEJHETI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS OOYYaIOUIMMHUCS
IpOTrpaMM CpeHEro o0IIero 00pa3oBaHMs: TMYHOCTHBIC, METANIPEIMETHbIE U TIPEAMETHBIE.

B cTpykType JNUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOTPaMMBbl IO OHOJIOTUH BbIIEICHBI
CIICAYIOUINE  COCTAaBJIAIONINE: OCO3HAHHUE OOYyYAIOUMMHCA  POCCHMCKOH  IpakIaHCKOM
UJAEHTUYHOCTH — TOTOBHOCTH K CAaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEICHHUIO,
Hanuyue momueayuu K OOyueHHIO OMOJIOTUM, YeleHanpasienHoe pazeumue BHYTPEHHHUX
yOexXJIeH!I JIMYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEH M HUCTOPUUYECKUX TPATULMHA pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCMbL OOYYAIOUINXCS PYKOBOJICTBOBATHCS B
CBOEM  JEATENIBHOCTH  ILIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMM, MPUCYIIMMU  CHUCTEME
Ouoslornyeckoro  oOpa3oBaHUs, Haluuue  NPABOCO3HAHUS ~ HKOJOTUYECKOM  KyJbTYpBI,
cnocobHocmu cmagumy 11€IU U CTPOUTH KU3HEHHBIE TJIaHbI.

JInuHOCTHBIE PE3YIbTAaThl OCBOCHUS MPOTPaMMBbI MO OMOJOTMH JOCTUTAIOTCS B €IHMHCTBE
y4eOHOM M BOCHHUTATEIbHOW AESTENLHOCTH B COOTBETCTBUHU C TPAAMLMOHHBIMU POCCUHUCKUMU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHMH M AYXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, IIPUHATBIMHU B
o0IIecTBe MpaBWIaMH M HOPMaMM IOBEIEHUS U CIOCOOCTBYIOT MpolieccaM CaMOIIO3HAHU,
CaMOBOCIIUTaHUS U CaMOPa3BUTHsL, Pa3BUTHS BHYTPEHHEH MO3ULMU JUYHOCTH, MATPUOTHU3MA U
YBaXXEHUSI K 3aKOHY M MPaBONOPSIKY, YEIOBEKY TpyJa M CTaplIeMy NOKOJEHHUIO, B3aUMHOI'O
YB@)XEHUs, OCEpeXHOro  OTHOLIEHUS K  KyJbTYpHOMY  HacleAui0 U  TpaguLUsiM
MHOTOHAallMOHAJIBHOTO Hapoza Poccuiickon ®@enepanuuu, Ipupoae U OKPYKaroIIeH cpeae.

JInuHOCTHBIE pe3yJsIbTaThl OCBOECHUS yueOHOro npeamera «buonorus» AOKHBI OTpaXkaTh
TOTOBHOCTh U CIIOCOOHOCTH OOYYAaIOLIUXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHON BHYTpPEHHEH
MO3UIMEN JUYHOCTH, CUCTEMOW IIEHHOCTHBIX OpHEHTAlU{, TO3UTUBHBIX BHYTPEHHUX
yOexeHull, COOTBETCTBYIOIIMX TPAJUIUOHHBIM LEHHOCTSIM POCCHUICKOro  OOLIeCTBa,
pacIIMpeHUe KU3HEHHOTO OIbITAa W OIBITa JEATEIBHOCTH B IPOLECCE pealn3alii OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIBHOMN 1€ATENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIIUTAHMS

C()OPMHPOBAHHOCTb  IPAXJAHCKOM TMO3MLMU OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOro OOIIECTBA;

OCO3HAaHME CBOMX KOHCTHUTYIHOHHBIX NpaB M OO0S3aHHOCTEH, YBaKEHHE 3aKOHA U
IIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOH NEATEIBLHOCTH MPU CO3JaHUM YUEOHBIX NMPOEKTOB,
peleHNH yueOHbIX U TO3HABATENIbHBIX 3a/1a4, BBIMOJIHEHNH OMOJIOIMYECKHX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEJENATh COOCTBEHHYIO TIO3HMIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM )KU3HU U OOBSACHATH €€;

YMEHHE YYHTBIBATH B CBOUX JCWCTBUSX  HEOOXOJUMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH ¢ pPa3HbIMM yOEXKICHUSIMHU, KYJIbTYPHBIMH LIEHHOCTSMU M COLIUAIBHBIM
II0JIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJHEHUS Y4YeOHBIX,
MO3HABATENbHBIX M HCCIIENOBATENIbCKUX 3a/a4, YBAXXUTEIbHOTO OTHOIIEHHWS K MHEHHUIO
OIIIOHEHTOB IPU 00CYKIEHUH CIOPHBIX BOIPOCOB OMOJIOIMUYECKOTO COJIEPIKaHUS;

TOTOBHOCTb K TYMAHUTAPHOMN U BOJOHTEPCKOM NEATEIBHOCTH;



2) NaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TPAKIAHCKON UICHTUYHOCTH, MATPHOTU3MA, YBAKEHUS K
CBOEMY HApoOAy, YyBCTBAa OTBETCTBEHHOCTH mepex PoauHON, ropaoctu 3a CBOM Kpail, CBOXO
Ponuny, cBOM SA3BIK M KyJBTYpY, IPOLUIOE U HACTOALEE MHOTOHAIMOHAIBHOT0O Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOTHOMY HACIICAHIO M TAMSITHHUKAM TTPUPOIBI, JOCTHKEHUSM
Poccun B Hayke, HCKycCTBeE, CIOPTE, TEXHOIOTHUSAX, TPYAE;

CIIOCOOHOCTB OIIEHMBATh BKJIaJ] POCCUMCKUX YUEHBIX B CTAHOBIIEHUE U Pa3BUTHE OMOJIOTHH,
MOHMMAHUS 3HAueHUs OHOJOTMM B TO3HAHMM 3aKOHOB MPHUPOJABI, B JKU3HH 4YEJIOBEKa H
COBPEMEHHOT0 00IIECTBA;

uzaeliHas yoe:x IEHHOCTb, TOTOBHOCTH K CITY>KEHHIO U 3aniute OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUE Iy XOBHBIX LIEHHOCTEN POCCUICKOTO Hapoza;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO TIOBEICHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH Ha
MOPaJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JITYHOTO BKJIaJ[a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAMUTENSIM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOIO
MIPUHSATHUSA HEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUM C TpagulusiMHu HapoaoB Poccuu;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMS

ACTETHYECKOE OTHOIICHUE K MUY, BKIIOYAs ICTETHKY ObITAa, HAYYHOTO U TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOILLIEHUII;

MMOHUMaHNE YMOLUOHAIIBHOTO BO3/ICHCTBHUS ) KUBOM MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXEHHIO B pa3HbIX BUJaX UCKYCCTBA, CTPEMJIEHHE IPOSBIATh
KauyecTBa TBOPUECKON JTMUHOCTH;

5) ¢usudyeckoro BocnuTaHUs, (OPMHMPOBAHUA  KYJIbTYPbl 310POBbS M
3MOLMOHAJIBHOIO 0JIArONOJTyYns:

MMOHUMAaHWE W peanu3alys 3J0pOBOro u 6e3omacHoro odpasa Ku3HH (3J0POBOE MMHUTAHHUE,
COOIOICHHE TUTHEHUYECKUX TMPaBWJI U HOPM, COATaHCUPOBAHHBIN PEXHUM 3aHATUN U OTIbIXA,
perymsipHass ¢u3MYeCKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO
OTHOILIEHHUS K COOCTBEHHOMY (PU3NYECKOMY M IICUXUUYECKOMY 3/I0POBBIO;

MOHMMAaHHWE LEHHOCTH TMPaBWJI HWHAMBUAYAIbHOTO M KOJJICKTUBHOTO 0€30MacHOro
MOBEJEHUS B CUTyalUsAX, YTPOKAIOUINX 310POBBIO U )KU3HU JIOACH;

OCO3HAaHWE TOCIEACTBUA M HEMPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHHS alKOTOJs,
HApPKOTHUKOB, KYpEHHSI);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPYy, OCO3HaHHE [IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTb K aKTUBHOM JESATEIHHOCTU TEXHOJIOTMUECKON U COIMAIbHOM HANPaBICHHOCTH,
CIIOCOOHOCTh MHULIMUPOBATH, INTAHUPOBATH U CAMOCTOSITENILHO BBITIOJIHATh TaKYIO JESTEIbHOCTD;

MHTEpEC K Pa3sNUYHbIM cepaM MpodhecCHOHAIBHOW IesTeIbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHBIN BEIOOpP OyayIieid mpodeccuu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHEI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHMIO M CaMOOOPa30BAaHUIO HAa MPOTSHKEHUHM BCei
KU3HY;

7) 3K0JOTUY€CKOT0 BOCIIMTAHMS:

HKOJIOTMYECKHU I1eJIecCO00pa3HOe OTHOIIEHUE K MPHUPOIe KaK UCTOYHUKY KH3HU Ha 3eMIie,
OCHOBE €€ CyLIECTBOBAHUSI;



MOBBIIIEHUE YPOBHS 3KOJOTMUYECKOW KYJBTYpPbI: MPHUOOpPETEHUE OMbITa IUIAHUPOBAHUS
MOCTYTIKOB U OIICHKH UX BO3MOXHBIX TIOCIIEJICTBHIA JJIs1 OKPYIKAIOIIEH CPeIbl;

OCO3HAHME TJ00ATBPHOIO XapaKTepa HKOJOTHUECKUX NpoOJIeM U IMyTed MX pelieHHS;

CIIOCOOHOCTH MCIOJIB30BATh MPUOOPETAEMbIE MTPHU U3yUYECHHH OMOJIOTUN 3HAHUS M YMEHUS
IpU pElIeHUH MpoOJieM, CBSI3aHHBIX C PAIMOHAJIbHBIM IPHUPOJIONOIL30BaHUEM (COOIIOIEHUE
MpaBWJI TIOBEJICHUSI B TPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHE PaBHOBECHUS B IKOCHCTEMAX,
OXpaHy BHJIOB, 3KOCHCTEM, OHOC(hEpHI);

aKTUBHOE HETPUSATHE NEHCTBHH, MPHUHOCAIINX BpEa OKPYXKAMOMIEH NpPUPOIHOHN cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArOMPUATHBIE SKOJOTHYECKHE MOCIEACTBUSA NMPEANPUHUMAEMBIX
JIEWCTBUI U NPEIOTBPAILATh UX;

HAJIMYME PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYJIBTYpPBI, OIIBITA
NEeSTeIbHOCTH  DKOJIOTUYECKOW HANpaBiICHHOCTH, YMEHHUS pPYKOBOJCTBOBaThCS HMHU B
MO3HABATENbHON, KOMMYHHKATUBHOW M COLMAIbHOW MpPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JEATEIbHOCTH 3KOJIOIMYECKON HAIIPAaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

Cc(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOM TMpaKkTUKH, OCHOBAHHOTO HAa JUAJIOTe KYyJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHE S3BIKOBOW M UHTATEILCKOW KYJIBTYpPhI KaK CPEICTBA B3aUMOJICHCTBHUS
MEX1y JIIOJIbMU U TIO3HAHUS MUDA;

MOHMMaHHUE crenu(uKr OWONIOTUM KaK HayKH, OCO3HaHHs e€ poiud B (popMHpOBaAHUHU
PaIMOHATFHOTO HAyYHOTO MBIIIICHUS, CO3[JaHUU LIEJIOCTHOTO MPEJCTaBICHUS 00 OKpYKaromeM
MHUpEe KaK O €OUHCTBE MPHUPOJIBI, YeJIOBeKa M O0OmecTBa, B TMO3HAHUM IPHPOTHBIX
3aKOHOMEPHOCTEH U petieH!: npo0eM COXpaHEHHs PUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTh B 3HAYUMOCTU OMOJIOTHH JII COBPEMEHHOM IUBMIM3AIUHN: OOecTeueHHs
HOBOT'O YPOBHS Pa3BUTHUSI MEIUIMHBI, CO3/IaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIOCOOHBIX
pemaTh pecypcHbIe MPoOIeMBbl pa3BUTHUS YEIOBEUYECTBA, IMOMCKA MyTEeH BBIXOJA W3 TII0OAThHBIX
HKOJIOTMUYECKUX MpoOsieM U o0ecreueHus nepexoa K yCTOHUNBOMY Pa3BUTHIO, PAllMOHAIBHOMY
MCIOJIb30BaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH;

3aWHTEPECOBAHHOCTh B MOJYYCHUH OMOJOTMYECKHX 3HAHUH B IENIAX MOBBIIICHUS OOLIeH
KyJbTYpBl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTaBHOH 4YacTh (PYHKIHOHAIHHOMN
TPaMOTHOCTH 00ydaroImuxcs, GopMUpyeMoid TpH U3yIeHUH OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOAOB IO3HAHUS, HUCIOJB3YEMBIX B ECTECTBEHHBIX HAyKaXx,
CIOCOOHOCTH HCIMOJIb30BaTh IOJlydyaeMble 3HAHUS Uil aHajdu3a U OOBSICHEHUS SIBICHHM
OKpY KaloIIero MUpa M HPOUCXOIAIIMX B HEM H3MEHEHUH, yMEHHE JejlaTb O0OCHOBaHHbBIE
3aKJIIOUEHHSI HAa OCHOBE HAYyYHBIX (DAKTOB W HUMEIOUIMXCSA JAHHBIX C IEJIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITETIBHO HCIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHUS IS PELICHUs
mpo0sieM B peallbHbIX )KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHHE IIEHHOCTH Hay4HOH NeATENbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
HCCIIEIOBATENbCKYIO AeSTebHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUN 1O OHOJIOTMHM B COOTBETCTBUU C IKHU3HECHHBIMU
MOTPEOHOCTAMHU.

METAINPEJMETHBIE PE3YJIBTATbBI



MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS y4eOHOro mpeaMera «bromorusy BKIIOYAIOT:
3HAaYUMBIC TSI  (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYYAIOIIUXCS  MEKIUCIUTUIMHAPHBIC
(MexIpeIMeTHBIE) 00IIeHaAYYHbIE TOHITHS, OTpa)kalolIe IeTOCTHOCTh HAyYHONH KapTHUHBI MUpa
U crienn(UKy METOJ0B MO3HAHMSI, UCTIOIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHs,
SIBIIGHUE, TPOIECC, CUCTeMa, HAy4YHbIH (DAKT, MPUHIMUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIICIOBaHNE, HAOJIOJICHNE, U3MEPCHHE, JKCIICPUMEHT W JPYTHE); YHUBEpCaIbHBIC
y4eOHbIe NelcTBHs (T03HABATENbHBIE, KOMMYHUKATUBHBIC, PETYJISTHUBHBIC), 00ECIICUYNBAOIINE
¢dbopMupoBaHrue (QYHKIIMOHATHHONW TPAMOTHOCTH U COIUAIBHON KOMIIETEHIIMH OOYyYaroluXcs;
CIIOCOOHOCTh 00ydJarmuxcst UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHPOBO33PECHUYCCKHUE 3HAHUS W YHHUBEPCAIBbHBIC Y4YCOHBIC JEHCTBUS B IIO3HABATEIIBHOH U
COIMAJIbHOM MPAKTHUKE.

B pesynprate u3yueHus OHOIOTMHM HaA YPOBHE CPEAHETO OOIIEro 0O0pa3oBaHUs Y
oOyyaromerocss OyayT copMUpOBaHBI MTO3HABATEIIbHBIC YHHBEPCAIbHBIC YUeOHBIC IEHCTBHUS,
KOMMYHHKATHBHbIE YHUBEpCAlbHbIE Y4YeOHbIE JCHCTBUS, pEryJIsSTHBHbIE YHUBEpCAIbHBIC
y4eOHBIC ICHCTBYSI, COBMECTHAS ACSITEIHLHOCTb.

MeTtanpeaMeTHble Pe3yJIbTaThl OCBOSHUS MPOTPaMMBI CPEIHETO OO0Iero oOpa3oBaHUS
JOJKHBI OTPAXKaTh:

OBi1ajeHNe YHHUBEPCAJbHBIMH Y4€OHBIMU MO3HABATEILHBIMH /1€ CTBUSIMH:

1) 6a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh M aKTyalIM3HpOBaTh MpoOjeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUH 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHHS (aHalIM3a, CHHTE3a,
CpaBHEHHUS, KIacCU(pUKAUU, OOOOIIEHHS), PACKPHIBATh CMBICI OHOJOTHYECKHX MOHATUN
(BBIOENSTH UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATH CBS3U C IPYTUMU MOHATHUSIMU);

OTIPECIIATh IEIN JCATEIHHOCTH, 3ajaBas MapaMeTpbl W KPUTEPUH WX JTOCTHKCHHUS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTHU C MOCTaBICHHBIMU LIETSIMU;

UCIONIb30BaTh OHMOJOTHYECKHE TMOHATHS Il OObsICHEHHS (DAKTOB W SIBICHHUM >KUBOI
TIPUPOJIBI;

CTPOWTD JIOTHYECKUE PACCyKICHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, TIO aHAIIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUHS B pacCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOIBI U
3aKJIIOUCHUS;

MPUMEHSTh CXEMHO-MOJICIbHBIE CPEJCTBA MJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3eH U
OTHOUIEHUH B M3Yy4YaeMbIX OHOJOTUYECKHX OOBEKTaxX, a TaKkKe MPOTHUBOPEYUN Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabathIBaTh IUIaH PELICHUS MPOOIEeMbI ¢ YYETOM aHaN3a UMEIOIIUXCS MaTepPHATbHBIX
1 HEMaTEePUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHHBATH COOTBETCTBHE PE3YJHTATOB IICIISIM,
OLIGHHMBATh PUCKH MOCIEICTBUMN AEATEIbHOCTH;

KOOPJIUHHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX pEANTbHOTO, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a3oBble HCCJIEI0BATEIbLCKHE JIeliCTBUS:

BIIa/IETh HaBBIKAMH y4e€OHO-HCCIIEIOBATENIbCKON M MPOEKTHOM JEeSTEIbHOCTH, HaBBIKAMHU
paspernieHus mpodJieM, CIIOCOOHOCTRI0O U TOTOBHOCTBIO K CaMOCTOSTEIIBHOMY ITOMCKY METOJIOB
pElIeHUs MTPAKTUYECKHX 3aa4, IPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUS;



UCTOJIb30BaTh PA3JIMYHbIE BHJBI JCATEIBHOCTH IO TOJIYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpPETAlNU, TPEOOPa30OBAaHUIO W MPUMEHEHHIO B YYEOHBIX CHUTYallUsX, B TOM YHCJE IPH
CO3JIaHMH YYEOHBIX U COIUATBHBIX MPOCKTOB;

(bopMHpOBATh HAYYHBIH THIT MBIIUICHHS, BIJCTh HAYYHON TEPMUHOJIOTHEH, KIIFOUYEBBIMU
MOHATHUSIMH B METOJIAMH;

CTaBUTh M (OPMYJIIHMPOBATh COOCTBEHHBIC 3aJaud B O0Opa30BaTECIbHOW NEATCILHOCTH W
KU3HCHHBIX CUTYaIUAX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyallU3UpOBaTh 3aJady, BbIJIBUTaTh
THITOTE3Y €€ PELIeHNUs, HAXOIUTh apTYMEHTHI JIJIS IOKa3aTeIbCTBAa CBOUX YTBEPKIACHUH, 3a/1aBaTh
napaMeTpbl U KPUTEPUHN PEIICHUS;

aHAJTM3UPOBATh MOJYUYCHHBIC B XOJIC PEIICHUS 3a/1a4H PE3yJIbTaThl, KPDUTUUYCCKU OLCHUBAThH
UX JOCTOBEPHOCTb, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX YCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIISITh IIE€JICHANIPABICHHBIN IMOMCK IEPEHOCa CPEICTB U CIOCOOOB JEHCTBUS B
pohecCHOHANBLHYO CPEemy;

yMETh TIEPEHOCUTh 3HAHWS B  TIO3HABATEIIBHYI0 M  MPAKTHYECKYH  00JacTu
KHU3HEIEATCITLHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTATh HOBBIE HJEH, MpEUlaraTh OPUTHHAIBHBIC TOIXOAbl M PEIICHHS, CTaBHTH
npoOJIeMBbI B 3a]1a49H, JTOITYCKAIOIINE aTbTePHATHBHBIC PEIICHHS.

3) padora ¢ uHpopmanuei:

OPHEHTUPOBATHCA B PA3IMYHBIX MUCTOYHMKAX HH(pOpMamum (TekcTe y4eOHOro mocoowms,
HAYYHO-TIONYJISIPHOM JTUTEpaType, OMOIOTUIECKUX CIIOBAPSX U CHPABOYHUKAX, KOMIBIOTCPHBIX
0a3ax JnaHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGOPMAIMIO PA3IUYHBIX BUIAOB H (GOpPM
NPEJCTAaBICHNS, KPUTUYECKH OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYMBOCTH;

(bopMyIHpOBaTh 3aMpOChl W TPUMEHSTH PAa3NIUYHBIE METONBI IPH IOHCKe W OTOOpe
Ouonorudeckoi HHPpopMaIu, He0OXOTUMOM JJTsl BRIIOTHEHUS Y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KCIOJB30BaHHUS WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIbTYpPy aKTUBHOT'O MCIOIB30BAHUS PA3IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TMpPEICTaBICHHUS OHOJIOTHYECKOU
uH(popManuu (cxemsl, TpaduKu, JUarpaMMbl, TAOIHIIBI, PUCYHKH U IPYToe);

UCTIOJIb30BaTh HAyYHBIH SI3BIK B KadecTBE CPEICTBA MpHU padoTe C OHOIOTHYECKOMH
HHpOpMAIIMEH: TPUMEHITh XUMHUCCKUE, (PU3NYECKUE U MATEMAaTUYCCKUE 3HAKU U CHUMBOJIBI,
dbopmynbl, ab0peBHaTypy, HOMEHKIATYpy, WCIIOJIb30BaTh U MPeoO0pa3oBBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISAHOCTH;

BJAJICTh HABBIKAMHM pPACIO3HABaHWS W 3amUThl HWHGpOpMAIWH, HWHOOPMAITMOHHON
0€30MaCHOCTH JINYHOCTH.

OgJajieHNe YHUBEPCAJILHBIMH KOMMYHHUKATHUBHBIMH 1eiiCTBHSIMH:

1) oOmienmne:

OCYIIECTBIISITh KOMMYHHKAIIMK BO BCEX cepax *KU3HHM, aKTUBHO y4aCTBOBATh B JIHUAJIOTE
WIHA JIUCKYCCHU TIO CYIIECTBY OOCYXIaeMoW TeMbl (YMEHHE 3aJaBaTh BOIMPOCHI, BHICKA3hIBAThH
CYXJICHUS OTHOCHUTEJIbHO BBINIOJHCHHS TMpEAjiaracMod 3ajaud, YYHUTHIBATH HMHTEPEChl H
COTJIACOBAHHOCTH MO3UIUH IPYTUX YYaCTHUKOB JIHANIOTa UM JUCKYCCHUH);

pacrio3HaBaTh HeBepOAJbHBIE CPEACTBA OOIICHHS, MOHUMATh 3HAYEHHE COIHMAIbHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHHUSI KOHQJIMKTHBIX CHTYaIlUi, YMETh CMATYaTh KOH(QJIUKTHI 1
BECTH IIEPETOBOPHI,



BIIQJICTh PA3IMYHBIMU CHOCOOaMH OOIICHHUS W B3aUMOJCUCTBUS, MOHUMATh HAMEPEHHS
APYTUX JIOACH, TPOSIBIISATh YBAXKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIHUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MIOHMMATh M UCIOJB30BaTh NMPEUMYIIECTBA KOMAaHIHOW M MHAMBUIYaJIbHON paOOTHI MpHU
perieHuu OMoJOTHUYECKOr MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh MTPUMEHEHHUS TPYIIITOBBIX
(dbopM B3aMMOAEHCTBUS TP pEIICHUH yUeOHOU 3a/1auH;

BBIOMPATh TEMATUKy M METOAbI COBMECTHBIX JEHCTBHH ¢ y4€TOM OOIIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)JI0TO YJieHa KOJIJICKTHBA;

NPUHUMATh LEIHM COBMECTHOW JESTEIbHOCTH, OpPraHU30BbIBATH U KOOPAMHUPOBATH
JNEUCTBUSA N0 €€ TOCTUKEHHIO: COCTABIISITh IUIAH IEUCTBUM, paCIpeAesTh POJIU C YUETOM MHEHUI
Y4aCTHUKOB, O0CYKIAaTh pe3yIbTaThl COBMECTHOM paboTHI;

OILICHMBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJIOTO YYaCTHUKA KOMaH/BI B OOLIUIl pe3ynbTaT
0 pa3pabOTaHHBIM KPUTEPUSIM;

npejasaratb HOBBIE IMPOEKTHI, OIEHUBATh WAEH C MO3ULUKA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBIIAATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJIEHUE B PAa3IMUHBIX CHUTYyalMsX,
MIPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBJjajieHHe YHHBEPCAJbHBIMH PeryJIsITUBHBIMH J1€ICTBUSIMU:

1) camoopranusanms:

WCTIOJIB30BaTh OWOJIOTHUECKUE 3HAHUS JUIS BBISBICHHUS MPOOJIEM W WX pEIIeHUs B
KU3HEHHBIX U YYEOHBIX CUTYaIUsX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 1I€TIEBbIE U CMBICIIOBBIE YCTAHOBKU B CBOUX
NEHCTBUAX U TMOCTYIKaX MO OTHOIIEHUIO K >KMBOW MPHUPOJAE, CBOEMY 3I0POBbIO U 30POBBIO
OKpYKaroIIHX;

CaMOCTOSITENIFHO OCYIIECTBIISATh TO3HABATENBHYIO JESTEIbHOCTb, BBIABISATH MPOOJIEMBI,
CTaBUTh ¥ (POPMYJIHMPOBATH COOCTBEHHBIC 3a7aud B O00pa30BaTEIbHON JCATCILHOCTH H
KU3HEHHBIX CUTYyAaIHsIX;

CaMOCTOSITENILHO COCTABIIATh IUIAH PELIeHUs] MPOOIEMBbI C YIETOM HMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U IPEANOYTECHHIA;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHSIM;

pacHmpsTh paMKH y4e0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

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

OLICHUBATh MIPHUOOPETEHHBIN OTIBIT;

croco0cTBOBaTH POPMHUPOBAHUIO U TIPOSBICHHUIO ITUPOKOM SPYAUIMH B Pa3HbIX 00JIaCTAX
3HaHUi, MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYallUsSIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCThb, OILIEHUBATbH
COOTBETCTBHUE PE3YJIbTATOB IIEJISM;

BJIa/IETh HABBIKAMU MO3HABATEIbHOU pedriekcur Kak OCO3HAHUS COBEpIIAeMbIX NEHCTBUI
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YyJTATOB M OCHOBAHUH, UCIIOIB30BaTh MPUEMBI pedIeKCUn
JUIS OLICHKU CUTYalluH, BBIOOpA BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEILICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHUBBI M apTYMEHTBI APYTUX [IPH aHAJIN3E PE3yIbTATOB ACSITEIbHOCTH;



3) npuHsiTHE Ce0H M IPYrUX:

NpUHUMATh 06651, IHoOHUMasA CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATh MOTUBEI U apPIYMEHTHI APYTHUX MIPHU aHAJIN3€ PE3YIbTaTOB AEATEIbHOCTH,
IIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

Pa3sBUBATH CHOC06HOCTL MOHUMAThb MUP C TO3UITHUHU APYTOoro 4CJIOBCKaA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yibTaThl OCBOCHHUS COZAEp:KaHUS ydeOHoro mpeamera «buomnorus» Ha
yriyOaEHHOM YPOBHE OPHEHTHPOBAHEI Ha 00eCIeYeHIE POPUITBHOTO 00YUICHHS 00yJarOIUXCsI
ounosorun. OHU BKITIOYAIOT: cielupUYeCKue 11t OMOJIOTHHN HayYHBIC 3HAHMSI, YMEHHUS U CTIOCOOBI
JEHCTBUI TIO OCBOCHHIO, MHTEPIIPETAIMUA U MPeoOpa30BaHUIO 3HAHHM, BUABI JEATEIBHOCTH MO
MOJTyYCHUIO HOBBIX 3HAHUH M WX MPUMEHEHHIO B PA3IUYHBIX y4EOHBIX, a TaKXKE B PEATbHBIX
KU3HEHHBIX cuTyanusx. [lpeameTHbie pe3yapTaThl PeICTaBICHBI 10 TOAaM U3yUYeHUsl.

[IpenmeTHBIE pe3yabTaThl OCBOCHHS yueOHOTO TIpeameTa «buonorus» B 10 knacce nomKHBI
OTpaX<aTh:

c(hOpMUPOBAHHOCTH 3HAHUM O MECTe M POJiu OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(hopMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MUPa, B TO3HAHUU 3aKOHOB MPUPOJIBI U PEUICHUH
pobJIeM panroHaIBLHOTO IPUPOAONOIH30BAHNUS, O BKIIAE POCCUHCKUX U 3apyOE)KHBIX YUEHBIX B
pa3BUTHE OMOJIOTHH;

BJIJICHUE CUCTEMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKIJIIOYAET: OCHOBOMOJArarollne
OMoNOrMYecKre TEPMHUHBI U TOHATHUA (KU3HB, KIETKa, OpPraHu3M, MeTabonm3M, roMeocTas,
caMOpEeTyJISILMsI, CaMOBOCIIPOU3BECHHUE, HACIEICTBEHHOCTh, H3MEHUNBOCTb, POCT U Pa3BUTHUE),
owonorndeckue Tteopun (knerounas teopus T. IlIBamna, M. Ilneiinena, P. Bupxosna,
XpoMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. Y. BaBunoBa — o menTpax
MHOT000pa3usi ¥ MPOUCXOKICHUS KYJIbTYPHBIX PAcCTeHUM), 3aKOHBI (€IMHOOOPa3usi TOTOMKOB
IIEPBOTrO MOKOJIEHMSI, PACLIEIUIEHUs, YUCTOThI TaMET, HE3aBUCUMOI0 HaciaenoBanus I'. Menaens,
TOMOJIOTMYECKUX pSAJOB B HaciencTBeHHoW u3MmeHuuBocth H. V. BasunoBa), mpuHLMIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIaJ/ICHHE OCHOBHBIMU METOJIaMU HAYYHOTO TO3HAHUS, UCIIOJIb3YEMbIX B OMOIIOTUYECKUX
HCCIIEIOBaHMX )KUBBIX 00BEKTOB (OMUCAaHKE, U3MEPEHHE, HA0II0IeHUE, SKCTIEPUMEHT);

YMEHHUE BBIJEISATH CYIIECTBEHHbIE NPU3HAKHU: BUPYCOB, KJIETOK IPOKApHUOT M 3YKApHUOT,
OJITHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Hciie OakTepHil, TpubOB, pacTeHUl,
YKUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB M CHCTEM OPraHOB PACTEHMH, JKMUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAESITEIIbHOCTH, IPOTEKAIOIINX B OPraHU3MaX paCTeHU, )KUBOTHBIX U YEJIOBEKA,
OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (METab0IM3M), TPEBPALLCHUS YHEPT U, OpPOKEHUS,
aBTOTPO(HOTO U reTepOTPO(HOTO THITOB MUTAHUS, POTOCHHTE3A U XeMOCHHTE3a, MUTO03a, ME103a,
raMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAILHOTO pa3BuTHs, Pa3MHOKEHUS,
WHANBUAYATbHOTO pPa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TE€HOB, T'eTepO3HCa,
HCKYCCTBEHHOT'O 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXIY OpraHOMJaMH KJIETKH U UX (PyHKIHUIMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH M X (QYHKIMSIMU, MEXIy OpraHaMyd U CUCTEMaMHU OPTaHOB Y
pacTeHMii, >KMBOTHBIX W Ye€JOBEKa M UX (PYHKUMAMH, MEXKIYy CHUCTEMAMHM OPIaHOB M HX
GyHKIUSAME, MEXKIy dTamaMd oOMEHa BEIIEeCTB, ATAallaMHU KIETOYHOTO IMKJIA U KU3HEHHBIX
LUKIOB OPraHMW3MOB, JTamamMy 5SMOPHOHAIBHOTO pPa3BUTUS, TEHOTUIIOM U (PEHOTHIIOM,
¢deHoTUNOM H (hakTopaMu cpebl OOUTaHHUS;



YMEHHUE BBISBISATH OTIWYUTEIbHBIC MPU3HAKU KUBBIX CHCTEM, B TOM YHCJIE PACTECHUH,
KUBOTHBIX U YEJIOBCKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIONINE APTYMEHTHI, OMOJIOTHYECKYIO0 TEPMUHOJIOTHIO U
CUMBOIIMKY IS TOKA3aTeIhCTBA POJICTBA OPIAHU3MOB PA3HBIX CUCTEMATHYCCKUX TPYIII;

yMEHHE pelaTh OMOJIOTUYECKUE 3a/1a4H, BBISIBISATH IPUUUHHO-CIICCTBEHHBIE CBSI3U MEKIY
UCCIIEelyeMbIMU OMOJIOTUYECKUMU TPOIIECCAMU M SBICHUSIMH, JI€NaTh BHIBOJBI U MPOTHO3BI HA
OCHOBAHUU MOJTYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOIHSITH JIA0OPATOPHBIC M MPAKTUYCCKUE PaOOTHI, COONIONATh MpaBWiIa TPH
pabote ¢ yueOHBIM U Ta00paTOPHBIM 000PYTOBAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh UX OKCIEPUMEHTAJIbHBIMU CpPEICTBAMH,
dbopMynupys 1eib UCCIeI0BaHuUs, AaHATU3UPOBATh MOJTyUEHHbIE PEe3YIbTaThl U JIe1aTh BHIBOJIBI;

YMEHHE yYacTBOBAaTh B Y4eOHO-MCCIIEOBATEIBCKONW paboTe MO OMOJOTHH, SKOJIOTUU U
MEIUIMHE, MPOBOAMMOI Ha 0a3ze IIKOJbHBIX HAayYHBIX OOIIECTB, M MyOJIMYHO MpPEACTaBIATh
MOJTyYEHHBIE PE3yJIbTAaThl HA YUCHUYECKUX KOH(EPECHIIHSIX;

YMEHHE OIICHUBATH STUIECKUE ACTIEKTH COBPEMEHHBIX UCCIICIOBAaHUM B 001aCTH OMOJIOTHUI
U MEAWIHHBI (KJIOHUPOBAaHWE, MCKYCCTBEHHOE OIUIOJOTBOPCHHE, HAIPABIICHHOC H3MCHCHHE
reHOMa U CO3/IJaHUE TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIN BBIOOp Oymyiiel mpodhecCHnoHanbHOM eATENbHOCTH B
o0xactu OMOJIOTUH, MEUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUHU, CEITHCKOTO X03SICTBA, MUIIEBOM
MIPOMBIIIUICHHOCTH, YITyOJISITh TIO3HABATEILHBIA HHTEPEC, HAPABICHHBIN HA OCO3HAHHBIN BEIOOD
COOTBETCTBYIOIICH Mpodeccuu U MPOJ0JDKEHNE OMOJIOTHYECKOT0 00pa30BaHUs B OpraHU3aIUsIX
cpenHero nmpohecCHOHaTBFHOTO U BhICIIEr0 00pa3oBaHUs.

[IpenMeTHBIE pe3yIbTaThl OCBOSHUS yueOHOTOo npenmMera «buonorus» B 11 Knacce n0MKHbBI
OTpaXkaTh:

c(OpMHPOBAHHOCTH 3HAHUIM O MECTE M POJIU OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GbOpMUPOBAaHUM COBPEMEHHOIH €CTeCTBEHHO-HAy4YHON KapTHHBI MHUpa, B TMO3HAHUH 3aKOHOB
MPHUPOJBI U PEIICHUU SKOJIOTHYECKHX MPOOJIEM UYEeIOBEUYECTBA, & TAK)KE B PEIICHUH BOIMPOCOB
PaIMOHAIEHOTO MTPUPOIOIIOIE30BaHNUS, ¥ B ((OPMHUPOBAHHH [IEHHOCTHOTO OTHOIICHHSI K TIPUPOJIC,
o0lIeCTBY, YeJIOBEKY, O BKJa/J€ POCCUUCKHX U 3apyOeKHBIX yUEHBIX-OMOJIOrOB B Pa3BUTHE
OMOJIOTHH;

yMEHHUE BIAACTh CUCTEMOW OMOJIOrMYECKHUX 3HAHH, KOTOpas BKJIIOYAET OIMpENCTCHHs U
MOHMMAHHUE CYIIHOCTH OCHOBOTIOJATAIOMINX OHWOJOTHYECKHX TEPMHHOB W TIOHATHH (B,
sKocucTtema, Owocdepa), Ouonormdyeckue Teopun (dBosorMoHHas Tteopus Y. [lapBuHa,
CUHTeTHYeCKass Teopus sBomwonuu), yueHus (A. H. CepeproBa — 0 MyTAX M HANpaBICHUSX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (reHeTndeckoro paBHoBecus k. Xapau
u B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npasuna (munumyma FO. JInOuxa,
AKOJIOTUYECKON MUPAMUIBI SHEPTHUH ), TUITOTE3bI (THoTe3a «Mupa PHK» V. I'mnbepTa);

YMEHHE BIAJETh OCHOBHBIMM METOJAaMU HAyYHOTO TMO3HAHMS, HCIOJIb3yEeMbIMU B
OMOJOTMYECKUX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCHCTEM (OMHUCAHHE, W3MEpECHHE,
HAOIIO/IEHUE, YKCIIEPUMEHT), CIIOCO0AMU BBISBICHUS M OIICHKH aHTPOIMOTEHHBIX M3MEHEHHUH B
IPUPOJIC;

YMEHHE BBIICNATh CYIIECTBEHHBIE MPU3HAKUA: BHUJOB, OHMOTEOIIEHO30B, 3KOCHCTEM U
ouocdepsl, CTaOMIM3UPYIONIET0, ABMXKYLIETO U PAa3pbIBAIOIIETO €CTECTBEHHOro 0TOopa,
QJTOMATPUYECKOTO M CUMIATPUIECKOTO BUI000pa30BaHUs, BIUSHUS IBIKYIIUX CHJT DBOJIOLUN
Ha TeHO(OH]| MOMYJISAINN, MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeIOBAHHUS
HaIpPaBJIEHUH 3BOJIOIUHI, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;



YMEHHUE YCTaHABJINBAThH B3aUMOCBS3H MEXIY MPOLIECCAMH IBOJIOLMH, ABWKYITUMH CHUIIAMHU
aHTPOIIOTEHE3a, KOMIIOHCHTAMH pAa3UYHBIX HSKOCHCTEM U MPHUCIOCOOJICHHAMH K HUM
OpPTaHU3MOB;

YMEHHE BBISBIATH OTJIMYUTEIBHBIC TIPU3HAKU KHUBBIX CHCTEM, IPUCTIOCOOIEHHOCTh BUJIOB
K cpelne oOWTaHWs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB DKOCHUCTEM, B3aWMOCBS3CH
OpPraHU3MOB B COOOIIECTBAX, aHTPOIIOTCHHBIX U3MEHEHHI B IKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIONINE apTYMEHTHI, OMOJIOTHIECKYI0 TEPMHHOJIOTHIO H
CHUMBOJIMKY JUIS JIOKa3aTeIbCTBA POJICTBA OPraHU3MOB pa3HBIX CHUCTEMATHYECKUX TPy,
B3aMMOCBSI3U OPTaHU3MOB M CpEIlbl OOUTAHMS, CAMHCTBA YEJIOBEYCCKHX pPac, HEOOXOTUMOCTH
COXpaHEHHUsT MHOT000pa3usi BUJOB M KOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHHUS INPHPOJIBI U
YeJI0BEYECTBA;

YMEHHUE pemaTh OMOJIOTUICCKHE 33/1a4H, BBISBIISITH IPUIHHHO-CIICICTBEHHBIC CBSI3U MEXKTY
UCCIICYEMBIMH OMOJIOTMYSCKHUMHU TPOLIECCAMH M SIBJICHUSIMH, JeJIaTh BBIBOABI U MPOTHO3BI Ha
OCHOBAHUU TOJIy4YE€HHBIX PE3YJIbTATOB;

YMEHHE BHINOJIHATH JIAOOPATOPHBIE W TPAKTUYECKHE PaOOTHI, COONIONATh MpaBHiIa TPU
pabote ¢ yueOHBIM U TabOpaTOPHBIM 000PYT0BAHHEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, TMPOBEPATh HUX SKCICPHUMEHTAILHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIeI0BaHNs, aHATM3UPOBATh MOyYEHHBIE Pe3yJIbTaThl U JeNaTh BHIBOIBI;

YMEHHE Y4YacTBOBAaTh B y4eOHO-HCCIICIOBATEILCKON paboTe MO OHOJIOTHH, HKOJIOTHU H
MEJMIIMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOINECTB, M MyOJUYHO MPEICTABISATH
MOJTyYeHHBIE Pe3YJIbTaThl HA YYCHUYECKHX KOH(PEPEHIUX;

YMEHHE OICHUBATh THUIIOTE3bl W TEOPUU O TPOUCXOXKICHUH KHU3HH, YEIOBEKa W
YeJIOBEYECKUX pac, O NMPUYMHAX, MOCICICTBHSIX M CHoco0ax MpemoTBpAIleHHs TI00aTbHBIX
U3MEHEHUl B buocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBINA BBIOOp Oynyieit mpodeccuoHanbHOM IesITeIbHOCTH B
00racTi OMOJIOTHHU, SKOJIOTHH, IPUPOIOTIONIE30BAHMS, MEIUIIUHBI, OMOTEXHOJIOTUH, TICHXOJIOTHH,
BETEPUHAPHUH, CEIBCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUICHHOCTH, YTITyOJISTh MO3HABATEIBHBIN
MHTEpEC, HAIIPABJICHHBIM HA OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH MPO(ECCHUU U MPOJOKEHUE
OMOJIOTHYECKOTO 00pa3oBaHUs B OpPraHM3ALMAX CPETHEr0 MPOPECCHOHATBHOIO M BBICHIETO
o0Opa3oBaHwUs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmmyecTBo yacos JJIeKTPOHHBIE
Ne - IMpakruy | (unppoBbIe)
i anMeHOBaHMe Pa3/ejioB U TeM MPOrpPaMMbl Bcer | KoutpoabHbie CCKIe 00pasoBaTe/bHbIE
0 padoThI
padoThI pecypchl
1 buonorus kak Hayka 1
2 JKuBble CUCTEMBI U UX U3yUYECHHE 2 1
3 buonorus knetku 2
4 XuMHUYecKasi OpraHu3anus KIeTKU 10 2
5 Crpoenue u PyHKITUN KIETKH 8
6 OOMeH BelecTB U MPEBPAIICHHE SHEPTHH B KIIETKE 9 4
7 Hacnencrennast unopmanust u peanusanus e€ B KJIETKe 9
8 JKu3HEeHHBIN ITUKIT KIIETKU 6 1 2
9 Crpoenne u HyHKIIMHA OPTaHU3MOB 17
10 Pa3mHOXkeHME U pa3BUTHE OPraHU3MOB 8 3
1 I'eneTnka — Hayka 0 HaCJIECTBEHHOCTH U U3MEHUYHUBOCTH ) |
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2
13 3aKOHOMEPHOCTH U3MEHUNBOCTH 6 2
14 I'eneTuka yenoseka 3 1
15 Cenekiusi OpraHu3MOB 4 3
16 buoTtexHonorus v cuHTeTUYEeCKask OUOIOTHs 4 1 1
17 Pe3epBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 3 29
11 KJIACC
KonnuectBo yacos DJIEeKTPOHHBIE
Ne n/m HaunmeHoBaHue pa31esioB U TeM MPOrpaMMBbI Kontpoasnbie | [IpaKTHdeckie (udposrre)
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypesI
1 3apokJIeHUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
MpeACTaBICHUI B OMOJIOTUN
2 MukposBontouus 1 €€ pe3yJibTaTbl 14 2
3 MakposBontonus U €€ pe3yabTaThl 6
4 [IpoucxoxaeHre u pa3BUTHE KU3HU HA 3eMJie 15 1.5
5 [IpoucxoxaeHne yea0BeKa — AaHTPOIIOTEHES 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILLIEHUSX
6 OpPTaHU3MOB U HAJOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpY’Karollen cpenoin
Opranu3Mel U cpefia OOuTaHus 1.5
DKOJI0THUs BUI0B U MOMYJISIUI 0.5
9 DKoJ0rus coo0UIECTB. DKOJIOTUYECKUE CUCTEMBI 12 0.5
10 Buocdepa — rimobanbHast sKocucTEMa
11 UYenosek 1 OKpyxarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102 0 7.5




INOYPOYHOE IINTAHUPOBAHUE
10 KJIIACC

KoaunuyecTBo yacoB

Kon Jar
No Ipax
0 TPOJ a
THYEC JyieKTpOHHBbIe LM POBLIE 00pa3oBaTeIbHbIE
n/ Tema ypoka Bcer | bHBI u3y4q
KHe pecypchbl
n 0 e eHH
padoTt
pado s
bl
ThI
b .
1 WOITIOTH kAR KOMILICKCHA HAYLA M KAk HaCTh 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO O0IIECTBA
https://www.youtube.com/watch?v=SoHkTau2BUw
2 JKuBble cucTeMbl U X CBOMCTBA 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqbjUJ
index=1 pp=1AQB
3 YpoBHEBas OpraHu3aLys )KUBBIX CUCTEM 1
151 . .
4 CTOPHZ OTRPRITHA 1 H3YSCHIA IIETIH 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToabl MOJIEKYJIIPHOM U KJIIE€TOYHON OMOJIOTHH.
[IpakTuueckas pabora «M3yueHne MeTo10B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJICTOYHOM Omosoruu (xpomarorpadus, 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
anekTpodopes, auddepeHnnaabLHoe index=4 pp=1AQB
uentpudyruponanue, [TLP)»
https://www.youtube.com/watch?v=151V-fy1KIL.c
6 XUMUYECKUH COCTaB KIETKU 1 list=PLqU6VDvVRpuoiTLeXclBiRZ2J0h2BqgbjUJ
index=6 pp=1AQB
M .
7 FIHEPATIBHKIC BEILICCTRA IOISTIH, HX 1 https://resh.edu.ru/subject/lesson/5397/

Ouosiornyeckas 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/

Opraanueckue BenecTBa KICTKH — OCNKH.

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

8 Jlabopatopuaz pabota «OOHapyseiie Genios ¢ list=PLqU6VDVRpuoi TLeXcIBiRZ2J0h2BgbiUJ
MOMOIIIBIO0 KAYECTBEHHBIX PEAKIIAI . .
index=7 pp=1AQB
https://www.youtube.com/watch?v=IKstGzYECKQ

9 CaoiicTBa, knaccuduxaiys u GyHKIMN OEIKOB list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BgbjUJ
index=7 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/

10 OpraHHHeCKie BEIECTBa KIETKH — YIIIEBOJEL https://www.youtube.com/watch?v=nQkH60A zrIw
list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=9 pp=1AQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb

11 Oprannyeckue BeIecTBa KJIETKU — JIUMHUbI . : : .

Y list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BqgbjUJ
index=10 pp=1AQB
Hyxknennossie kucnotsl. JIHK nu PHK.
12 Jlabopatopuas pabora «Hcenenoanie https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHCIIOT, BBIICJICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTAaHU3MOBY
13 | Crpoenne n gynkuamn ATO. [lpyrue https:/resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarsr (HTD)
Cexnenmposatie JIHK. MeToJb! reHOMUKH https://www.youtube.com/watch?v=BD_60WhZvf
14 IPAHCKPHIITOMIKIL, IDOTEOMHKII ’ A list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
’ index=11 pp=iAQB
MeToapl CTpYKTypHOI OHOJIOTHH
15 CamocrostenpHas padora Ne 1 "Xumuyeckuid
COCTaB KJIETKH"(TECT)
16 Tume! knetok. [IpokapuoTudeckas 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

CtpoeHue 3yKapruOTHUYECKON KIIETKH.
[Ipaktudeckas pabora «l3yueHne CBOHCTB
KJICTOYHOM MeMOpaHbD»

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

18

[ToBepXHOCTHBII anmapaT KJIETKH

19

HemeMOpanHble opraHouibl KJIETKU

20

[TomyaBTOHOMHBIE OPTaHOU/IBI KIICTKH:
MUTOXOHJIpUH, acTu sl JlabopaTopHas pabota
«HccnenoBanue mia3Monmsa 1 IeTia3MoIin3a B
PACTUTCIILHBIX KIJICTKAX»

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

21

Crpoenne u QyHKIMH sapa

22

OnHoMeMOpaHHbIE OPTaHOUIBI KIIETKH.
[IpakTrueckas padota «3ydyeHune NBIKCHHS
LUTOIJIA3MbI B PACTUTENbHBIX KIETKaX»

23

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopatopHas padota «3yuenue
CTPOCHHUS KJIIETOK PA3IMYHBIX OPTAHU3MOB)
CamocrositensHas pabota Ne 2 "CrtpoeHue u
(YHKIIUU OPTaHOHIOB KICTKH"

24

ACCI/IMI/IJ'HIIII/ISI U JTUCCUMWMIISILINSA — ABC CTOpOHBI
MeTaboan3mMa. Tuiel 0OMeHa BEICCTB.
JlaboparopHnas pabota «3yuenue
KaTaJIUTUIECKON aKTUBHOCTH (PepMEHTOB (Ha
MpUMEpe aMUJIa3bl MIIH KaTanasbl)»

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

25

@epMEHTAaTUBHBIN XapaKTep peakiui
KJeTouHoro Mmetabonusma. Jlaboparopuas pabora
«M3yuenue pepMEHTaTUBHOTO PACIICTIIICHUS
MEePOKCHJIa BOJIOPO/A B PACTUTEIbHBIX 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-akTuBaTOpHI M OCIKU-UHTHOUTOPHI

27 ABTOTpO]HBII THIT 0OMEHA BEIIECTB
28 doTocuHTE3 https://resh.edu.ru/subject/lesson/3917/
29 XemocunTes. JlabopaTopHas pabora «CpaBHeHHE
poIeccoB POTOCHHTE3a U XEMOCHHTE3a»
AHa’poOHbIe Opranu3Mbl. Buabl OpoxeHusl.
30 JlabopaTtopHnas pabota «CpaBHEHHE ITPOILIECCOB
OpOKEHHS U TBIXAHUSD)
31 AA9POOHBIC OPraHHMEI. ITAIIb HEPIETHICCKOTO https://resh.edu.ru/subject/lesson/3917/
oOMeHa
1 DHeprusi MeMOPaHHOTO TPAJHEHTa IPOTOHOB.
Cunte3 AT®: pabora nporoHHO AT®-cuHTa3bI
33 Peakiun MmaTpu4HOro CHHTE3a
34 Tpanckpunims — matpuunslii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
35 Tpancnsus u e€ sTanbl https://resh.edu.ru/subject/lesson/3917/
36 Koauposatiite amitokiucior. Pob pibocom b https://resh.edu.ru/subject/lesson/5352/
OouocuHTe3e Oenka
37 Opranuzanus reHomMa y IpoKapuoT 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
MounekysipHble MEXaHU3MbI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocTosiTesnibHas padota Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OOMEH BeIIeCTB ¥ SHEPTUu"

D1%383%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
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
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

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 (OPMBI JKU3HU U

39 obnuratHeie mapasutel. [IpakTudeckas pabora https://resh.edu.ru/subject/lesson/3939/
«Co3aHre MOJICIIA BUPYCay
40 BprCHBUIe 3a00/ICBAHMS ICIOBCK, KUBOTHEIX, https://resh.edu.ru/subject/lesson/3939/
pacTeHwmit
41 HanorexHomoruu B OMOJIOTAY U MEIULIHE
42 JKW3HEHHBIN [UKII KJIIETKA https://resh.edu.ru/subject/lesson/3927/
43 Marpuunsiii cuaTe3 JJHK
Xponocomsi, JlaGopatopras padora «Msysene https://www.Voutube.c'om/watch'?VZ—kTFSeSI(?J A
44 XPOMOCOM Ha FOTOBBIX MHKPOTPETIAPaTAX) %1st=PLqU6VI')VRpu01TLeXclB1RZZJ 0h2BgbjUlJ
index=13 pp=1iAQB
45 JleneHue KIeTKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
Tunel kieTok. KapruokuHes U IUTOKUHES.
46 JlaboparopHast pabora «HabmroneHne MuTo3a B
KJIETKaX KOHYMKA KOPEIKa JTyKa (Ha TOTOBBIX
MUKpOIIpernapaTax)»
Pery AL KU3HEHHOrO MUK KIETOK httl?s://www.voutube.co@watch?Yqu GhESOX?L
47 Korrponshas paGota Ne 1 "Kerka” W hstZPLqU6YDVRpu01TLeXclB1RZZJ O0h2BgbjUJ
index=12 pp=iAQB
48 OpranusM Kak eIuHOE IENI0e https://resh.edu.ru/subject/lesson/6770/
49 Txanu pactenumii. JlabopatopHas pabora

«3yueHune TkaHel pacTeHUI»



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
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://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX ¥ yesioBeka. JlaboparopHas

50 . 1
pabota «/3y4yeHne TkaHel KUBOTHBIX)»
Opranbl. Cucremsl opraHoB. JlaboparopHas
51 pabota «/3yueHne opraHOB IIBETKOBOTO 1
pacTeHus»
52 Ornopa Tena opraHu3MoB 1
53 JIBM>KCHHE OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 [Intanue oprann3moB 1
55 [MuTaHne MO3BOHOYHBIX KUBOTHBIX. 1
[MumeBapuTenbpHas cucTeMa 4eoBeKa
56 JlpIxaHue OpraHu3MOB 1 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue O3BOHOYHBIX KUBOTHBIX M YEJIOBEKA 1
https://resh.edu.ru/subject/lesson/2489/
58 TpaHcHopT BemecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 Kpoetioctiast cHCTEMA O3BOHOTHBIX HKHBOTHEIX 1 https://resh.edu.ru/subject/lesson/1581/
Y YeJIoBeKa
60 Brigenenue y opranu3smMoB 1 https://resh.edu.ru/subject/lesson/2217/
61 3ammra y opraHu3MoB 1 https://resh.edu.ru/subject/lesson/1580/
62 NmMMmyHHas cuctema yenoBeKa 1
63 PaznpaxxuMocTs 1 peryisiius y OpraHu3MoB 1
64 T'ymopastbhas peryIaLis i SHAOKpHHHas 1 https://resh.edu.ru/subject/lesson/2458/
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMBI pa3MHOKECHHS OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/5359/
66 [TonoBoe pa3zmMHOKEeHUE 1
67 Meiio3 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. OOpa3oBaHue U pa3BUTHE MOJIOBBIX
kieTok. JJaboparopHas padora «M3yueHnue
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

69

WNHnnBunyanpHOE pa3BUTHE OPraHU3MOB —
OHTOI'€HE3

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

70

3akiazika OpraHoB U TKaHEW U3 3apOJIbIILIEBIX
JHMCTKOB

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

71

Poct u pa3zButue xxuBoTHBIX. JIaGopaTopHas
pabota «BblIsiBI€HNE IPU3HAKOB CXOJICTBA
3apoJibIIel TO3BOHOYHBIX )KHUBOTHBIX»

72

Pa3zmHoOXeHuE 1 pa3BUTHE PACTCHUM.
JlabopaTtopHnas pabota «CTpoeHHE OPraHOB
Pa3MHOEHHS BBICIIUX pacTeHUi» KU3HEHHbIE
nUKIbl pactenuid. CamoctosiTenbHas padoTta No
4"Pa3mMHOXKEHHUE U Pa3BUTHE OPraHU3MOB"

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

73

Hcropus cTaHOBIEHUS U pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.
JlabopaTtopHas pabota «J[po3oduna kak 00bEKT
TC€HCTUYCCKUX I/ICCJIGILOBaHI/II\/‘I»

75

3aKOHOMEPHOCTH HACIIEAOBaHUS TPU3HAKOB.
MonorubpunHoe ckpemuBanue. [Ipakrudeckas
pabora "M3yueHue pe3ynbpbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y APO30HHITH"

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

76

HI/ITOJ'IOFI/ILIGCKI/IG OCHOBBI MOHOI‘I/I6pI/II[HOl"O
CKpCIIUBaHHUA

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/

Ananusupytoiiee ckpeuuBanue. Hemonnoe

77 1
JOMHUHHUPOBAHHE
Jurubpunnoe ckpemuBanue. [Ipaktuueckas
78 pabora «3ydyeHue pe3yabTaToOB TUTHOPUIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKpEUTUBaHUS Y IPO30(DUITBI)
79 LuronoriieckHe 0CHOBLI AHTHOPHAHOrO 1 https://resh.edu.ru/subject/lesson/4725/
CKpeluBaHus. Pernienne 3aqaq mo reHeTHKe
&0 CreruieHHOE HacJIeI0BaHUE MPU3HAKOB 1 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHasI TEOPHS HACIIEICTBEHHOCTH 1
82 I'eneTunka nona 1
83 T'eHoTHI KakK 11€JI0CTHASA CUCTEMA 1
I'eneTnyeckurii KOHTPOJIb PA3BUTHS PACTEHUI,
84 JKUBOTHEIX U 4eJioBeKka Penrenue 3amad 1mo 1
TCHETHKE.
85 N3meHunBOCTH MpU3HAKOB. BBl H3MEHUUBOCTH 1 https://resh.edu.ru/subject/lesson/5387/
86 MonudukarronHas I3MEHYUBOCTh 1 https://resh.edu.ru/subject/lesson/5387/
BapuanmoHHslIii psija 1 BapuallnoHHAs KpUBasl.
JlaboparopHas pabdota «lccnenoBanue
87 3aKOHOMEPHOCTEN MOIUPHUKAITMOHHON 1
M3MEeHYUBOCTH. [locTpoeHne BapuamoHHOTO
pslia ¥ BapualMOHHOW KPUBOW»
88 Penornmirieckas HIMCHTHBOCTE. 1 https://resh.edu.ru/subject/lesson/5387/
KoMOuHaTuBHAsI ©I3MEHUYHUBOCTH
MyTtannoHHas U3MeHUUBOCTb. [IpakTudeckas
89 pabota «MyTtanuu y 1po30(huisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIpenaparax)»



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 MyTallMOHHOT'O IIPOLECCa.

90
DONUTeHeTHKa U SITUTEeHOMHKA

91 Tenernia uenosexa. Hpakruieckas p ?60Ta https://resh.edu.ru/subject/lesson/3653/
«CocTaBlieHHE U aHAJIH3 POJOCIOBHO

92 MeToapl MeIUIIMHCKOI I€HETUKNA https://resh.edu.ru/subject/lesson/3653/
3HayeHNe MEIUIIMHCKON TCHETUKU B

93 MIPEOTBPAIICHHH U JICYCHUN TeHETUICCKIX
3a00J1eBaHUl YeJTOBEKa. CAaMOCTOsTEIbHAsS paboTa
Ne 5 "I'enernxa"
OcHoBHbIE TOHATHA cenekiun. JlabopatopHas

94 pabota «M3y4eHre cOpPTOB KYJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHuil ¥ MOpo AOMAIITHUX )KUBOTHBIX)
Mertoapl ceneKnMoHHOM paboThl. JlabopaTopHas

95 pabota «M3y4eHre METOIOB CEJICKITHH https://resh.edu.ru/subject/lesson/3861/
pacTeHui»

96 JLOCTIDKEHMS CeNeKILH PACTCHHUH H mHBOTHUB - https://resh.edu.ru/subject/lesson/3861/
[IpakTrueckas padota «[IpuBHBKa pacTeHUI

97 CoxpaHeHue, U3y4eHUe U UCIIOJIb30BaHUEC
TCHETUYECKUX PECYPCOB
buoTexHoorus Kak Hayka u 0Tpacib

98 npousBocTBa. [Ipaktuueckas padora «3yuenue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOIOTHUI

99 OcHOBHBIE HAMPABICHUS CHHTETUICCKOM
OuosorUn

100 | XpomocoMHasi ¥ T€eHHasi MHKEHEPUS

101

Menunnackue 6norexHonoruu KontponapHas
pabota Ne 2 "I'enetuka u cenexnus"



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/

102

PesepsHylit ypok. [loBTopenue, 06061ieHue,
cucreMaTH3auus 3Hanui Mtorosas pabora 3a 1 1

kypc 10 enacca

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 102 3
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pecypchl

OpomonnonHas teopus Y. JlapsuHa

JBroKy1ye cuiibl 3BOIOLMY BUIOB 110 Y. /lapBuny

Bbopr0a 3a cymiecTBoBaHuE, €CTECTBEHHBIM U NCKYCCTBEHHBIN OTOOD

DopMUPOBAHHE CUHTETUYECKOIN TEOPUHU IBOJIOLIUU

OTansl YBOIIOIMOHHOTO mponecca: MUKPOIBOJIIOIHUA U MaKPO3BOJIFOI A

AN N | B~ W N

[TonynsAauus — sneMeHTapHasi €QUHULIA SBOJIOLUN

[ N [ U W U

3akoH reHeTHueckoro paBHoBecus k. Xapau, B. BaitaOepra.
JlaboparopHas pabota «BrIsiBIIeHHE U3MEHYMBOCTH Y 0COOEH OJJTHOTO
BUJIA»

0.5

DnemeHTapHbIC (PaKTOPHI IBOTIOIUN

D¢ dexrt ocHoBarens. P ekt Oy THUIOUHOTO TOPIBIIIKA

10

Murpauuu. 3onauuu nomynauuit: reorpapudeckas, 0M0I0rnyecKas




11 EcrecTBenHbIN 0TOOP — HAMPABISIONINI (GAKTOP IBOITIOUA 1

12 [TonoBoii oT60p 1
[TprcmocoOIeHHOCTh OPTaHU3MOB KaK pe3yJIbTaT MUKPOIBOIIOIUH.

13 JlaboparopHas pabota «3ydenue apomopho30B U UANOATANITAIINH Y 1 0.5
pacTeHHi U )KUBOTHBIX)

[Tpumeps! npucnocoOaeHn y OpraHu3MOB: MOP(OJIOTHIECKUE,

14 dbuzmonornueckue, OMOXUMUIECKUe, moBeaeHIeckue. JlaboparopHas | 0.5
pabota «IIpucnocobaeHuss OpraHu3MOB U UX OTHOCUTEIbHAS ’
1IeTIECO00PA3HOCTHY

15 Bun, ero kpurepun u crpykrypa. Jlaboparopnas padora «CpaBHeHUE 1 0.5
BUJIOB 10 MOP(OTOTHUECKOMY KPUTEPUIO» ’

16 CrpykTypa BUza 1

17 BunooOpa3oBanue kak pe3yIbTaT MEKPOIBOIIOLUN 1

18 CBs13b MUKPO3BOJIIOLMH U STTUAEMHUOJIOTMU 1

19 MakxkposBomrorus. [lageoHTonornyecKkne METoAbl U3y4eHHsI BOJIIOLIMU 1

20 buoreorpaduyeckue MeToAbl H3yUeHUs IBOTIOIUU 1

)1 DOMOPHOIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOIbI |
W3YYCHHSI SBOTIOIIUN

2 MonekynsipHO-TeHETHUECKHUEe, OMOXUMHYECKHUE U MATEMATUICCKUE |
METOIbI U3YUYCHHSI IBOTIOIIUN

23 OO6mre 3aKOHOMEPHOCTH IBOJTIOITUN 1

24 AnanTtuBHas paauanysa. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIUN 1

25 HayuHble runoressl NpouCcX0KISHHS )KU3HU Ha 3emiie 1

26 JloHayuHBbIE PECTABICHUS O 3aPOKICHUU KU3HU 1

27 OcHOBHBIE 3Tallbl HEOPraHUUYECKOH IBOJIIOLIUU 1

28 I'nnoressl 3apoXKACHUS )KU3HU 1




Hcrtopus 3emnu u meTowl €€ nu3yuenus. JlabopaTtopHas pabora

29 «M3yueHue 1 onrcaHue UCKOMAeMbIX OCTATKOB JPEBHUX OPraHU3MOB ! 05

30 HauanbHbie 3Tanbl OpraHuyecKou 3BOJIIOIUN 1

31 DBOJIIOLHS DYKAPUOT 1
OcCHOBHBIE 3Talbl BOJIIOLIMU pacTUTENbHOro Mupa. [IpakTuueckas

32 pabora «3yueHue 0cOOEHHOCTEH CTPOCHMS PACTEHUN Pa3HbIX 1 0.5
OT/IEJIOBY

33 OcCHOBHBIE 3TaIlbl 3BOJIIOIMH KUBOTHOT'O MUPa 1

34 OBouronus KUBOTHBIX. [IpakTnueckas padora «/3yueHue | 0.5
0COOEHHOCTEH CTPOEHHS TO3BOHOYHBIX )KHUBOTHBIX» '

35 Pa3BuTHe xu3HU Ha 3emile IO ApaM U epuoiaM 1

36 MaccoBble BBIMUPaHHSI — IKOJIOTUYECKUE KPU3UCHI TIPOIILIIOTO 1

37 CoBpeMeHHBI HKOJIOTHYECKUN KPU3HC, €T0 0COOEHHOCTH 1

38 CoBpeMeHHas cucTeMa OpraHM4ecKoro IpoIIoro 1

39 OcCHOBHBIE CHCTEMAaTUYECKHE IPYIIIBI OPTaHU3MOB 1

40 AHTPONOJIOTHSI — HayKa O YEJIIOBEKE 1

41 Pa3BuTune npeacTaBieHH O TPOUCXOKICHUHU YEIOBEKA 1
MecTo yenoBeka B cUCTEME OpraHuyeckoro mupa. Jlaboparopnas

42 pabota «M3ydeHne 0cOOEHHOCTEH CTPOCHUS CKelleTa YelloBeKa, 1 0.5
CBSI3aHHBIX C TIPSAMOXOKACHUEM

43 JIBrKy1IMe CUITbI AHTPOIIOTE€HE3a 1

44 CooTHolIeHrne ONOIOTHYECKUX U COIUAITBHBIX (DAaKTOPOB B 1
aHTPOIOreHEe3e

45 OCHOBHBIE CTaJU1 AHTPONIOTEHE3A 1

46 [TaneoreHeTrka u najJeoreHOMHMKA 1

47 DBOJIIOIHS COBPEMEHHOT'O YEJIOBEKa 1




Yenoeueckue packl. [IpakTiueckas padota «3ydeHue 5KOIOTHIeCKUX

48 . 1 0.5
aJlanTalui YeI0BeKa»

49 MeXIuCIUIITTMHAPHBIE METOAbI AHTPOIIOJIOTHUHI 1

50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1

51 Mertoap! skonioruu. JlabopatopHas pabota «/3ydeHne MeTo10B | 0.5
HKOJIOTUYECKUX UCCIICTOBAHMIN»

52 3HadeHne YKOJIOTNYECKUX 3HAHUI I YEI0OBEKA 1

53 DKosnornyeckue GaxTopbl 1
AbuoTtnueckue pakTopbl. CBET KaK IKOJIOTHISCKUN (HAKTOP.

54 JlabopaTopHas pabota «BeIsiBIeHUE MPUCTIOCOOJIEHNI OPTaHU3MOB K 1 0.5
BIIMSTHAIO CBETA»
Abuotnyeckue gaktopsl. TemmnepaTypa Kak SKOJIOTHYECKU (HakTop.

55 JlabopaTtopHas pabota «BplsBiIeHHE TPUCTTOCOOIEHNU OPTaHU3MOB K 1 0.5
BIIMSTHAIO TEMIIEPATyPbI»
Abuotnyeckue GakTopbl. BiaxHOCTh Kak 9KOJIOTHYECKHM (pakTop.

56 JlaGopaTopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUN U3 1 0.5
Pa3HBIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHus OPraHMU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsie HopMbl OpraHU3MOB 1

60 buotnueckue GaxTopsl 1

61 3HadeHNEe OMOTHYECKUX B3aUMOCHCTBUM JIJIsl CYIIIECTBOBAHUS 1
OpPraHU3MOB B cpezie 00UTaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH MOITYJIALNAN 1

63 OCHOBHBIE MTOKA3aTEIH MOIYJISAINN: YUCIEHHOCTD, TNIOTHOCTH, |

BO3pACTHAs U MOJIOBAsi CTPYKTypa




OcHOBHBbIE [T0OKa3aTeIH MOMYJIALUN: POKIAEMOCTb, IPUPOCT, TEMII

o4 pocTta, CMepTHOCTh, MUTPAITUN !

65 DKoJIorhuYecKas CTpyKTypa NomyJIsIuu 1

66 JlnHamMuKa NOmyJIAIUU U €€ perysuus 1

67 Kpusbie pocta unciieHHOCTH nonyJisiiiuu. KpuBbie BBIKMBAHUS 1

68 Dxonornyeckast HuIIa Buja. Jlaboparopnas padota «I[Ipucnocobnenus | 0.5
CEMSTH pacTEHUH K pacCEeICHUIO)

69 Bun xak cuctema nomy st 1

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUI )KUBOTHBIX 1

71 Coo0111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 DKocucTema Kak OTKpbITasi CUCTEMA 1

73 KpyroBopoT BeLecTB U NOTOK SIHEPTHH B SKOCUCTEME 1

74 OCHOBHBIE [TOKA3aTEIN 3KOCUCTEMBI 1

75 DKOJIOTHYECKUE MUPAMHU/IBI 1

76 N3menenus cooOIIecTB — CyKIeCCUU 1

77 [Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOpEit |
Y OKCaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYH/IP, JIECOB, CTENEH, TyCThIHb 1

79 AHTPOTIOTEHHBIE YKOCUCTEMBI 1

20 Ypb6oskocucremsl. [IpakTuyeckas pabora «3yuenne u onvcaHme | 0.5
ypOO3IKOCUCTEMBI» ’

81 3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOICHCTBUN |
OpPraHU3MOB B 9KOCHUCTEMAX
MexaHu3Mbl BO3JEUCTBUA 3arpsI3HEHUN Pa3HbIX THUIIOB Ha

82 cyOOpraHu3MeHHOM, OPTraHU3MEHHOM, MOMYJISAIMOHHOM U 1

9KOCHCTEMHOM YPOBHSIX




83

buocdepa — obmierianerapHas 060m0uka 3eMiu

1

84 VYuenue B. U. Bepnazackoro o 6uocdepe 1
85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OnOCheps 1
86 KpyroBopoTsl BeliecTB u OMOT€OXUMUYECKHUE IIUKITBI 1
87 3oHanbHOCTH O6Mocdepbl. OCHOBHBIE OMOMBI CYIIIH 1
88 YcroitunBocTh 6uochepst 1
89 DKOJIOrM4eCKHe KPU3HUCHI U UX IPUUNHBI 1
90 BosneiicTBue uenoBeka Ha 6uochepy 1
91 AHTPONOTr€HHOE BO3/CICTBUE HA PACTUTENbHBIN U )KUBOTHBIA MUP 1
92 Oxpana npupozsl 1
93 OCHOBHBIE IPUHLIUITBI YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA U |

TIPUPOIBI
94 ParmonanbsHO€ NpUPOI0NONIb30BaHUE U COXPAHEHHE OMOJIOTHYECKOTO 1

pa3HooOpa3us 3emin
95 O06o00menue no TeMe « MUKpO3BOIIONUA U €€ Pe3yJIbTaThb» 1
96 O06o006menue no TeMe «Makpo3BOIIOLMS U €€ Pe3yJIbTaTh» 1
97 O600mmenue o teme «IIporucxoxieHne u pa3BUTHUE KU3HHU HA 3eMIIe) 1
98 O6o6menue no reme «IIporcxoxaeHue yenoBeka — aHTPOIIOT€HE3» 1
99 O06001eHne 1o TeMe «IKOJIOTHsI — HayKa O B3aUMOOTHOILIEHHSIX 1

OpPTaHU3MOBY
100 | OO6obuenue nmo Teme «OpraHu3MBbl U cpeia OOUTAHUS 1
101 | OO6obmenne no TeMe «DKOJIOTHUs BUI0B U TOMY SN 1
102 | O6o6uenue no Teme «bruocdepa — rinodaabHAs FKOCUCTEMA» 1

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

* buonorus. buonoruueckue cuctemsl u poneccsl, 10 knace/ Tepemo A.B., [Terpocosa P.A., O011ecTBO ¢ OrpaHHUYEHHON OTBETCTBEHHOCTHIO
«M1OI MHEMO3HNHA»
TepemoB A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u npoueccsl. 10 knacc. M.- Muemosuna 2022
METOAUYECKHUE MATEPHAJIBI JISA YYUTEJIA
* MULTIMEDIA — nogaepskka kypca «O011mast 0noiorus»;

» Jlabopatopus KJIIETKA; Metoauueckue Matepuaibsl: COOpHUK HOpMAaTUBHBIX T0KyMeHTOB. buonorus /Coct. D./1. lnenpos, A. I,
ApxaaneB. — M.: [Ipoda, 2010

Cnucok JuTepaTyphl AJ1sl yYUTeIs:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuit A.I'. buonorus. bonpuioit cnpaBoYHMK ISl IIKOJBHUKOB U MOCTYMAIOMIKX B By3bl. — M.: [Ipoda,
2011
2 bonrosa U. B. CoopHuk 3aaau no OO01ielt 61o0ruu Uit MOCTyNaouux B By3bl. — M.: «OHuKC 21Bex» «Mup u obpazoBanue», 20123 Koznosa
T.A., Kyumenko B.C. buonorus B Tabaunax 6-11 knaccel. Cripaounoe noco6ue. — M.: [Ipoda, 2010

JlonoTHUTeIbHAS JIUTEPaTypa IJIsl YYUTeNs:

1 Anacracosa JI.I1. O6mras 6uonorus. Aunaktudeckue marepuaisl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHUK 3a1aHmii 110 00111e# OHoIOTHH: TOCOOHEe [Tl ydaiuxcst 001eo0pa3oBar.



yupexaenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocsenienue, 2012

4 Koznosa T.A. Konocos C.H. /lunakTrueckue kKapTouKku-3aaHust o obieit Ononoruu. — M.:

W3narensckuit oM «I'enmxepy, 2012 — 96¢.

+ Jlabopatopuss TEHETUKA;  JTabopatopust ODKOCUCTEMBI;

HNuTtepHer-pecypeni: CaiiTtbl B UHTEpHeT:

* www.bio.1september.ru — razera «buonorus» - npunoxxeHue K «1 ceHTI0ps»;

* www.bio.nature.ru — Hay4HbIe HOBOCTH OHOJIOTHH;

* www.edios.ru — Dif1oc — IEHTp AUCTAHIIMOHHOTO 00pa30BaHUs;

* www.km.ru/education - yueOHbIe MaTepHaibl U coBapH Ha caiite «Kupumt u Medonuit
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
Anpeca caiitoB B MHTEPHETE
www.bio.lseptember.ru - razera «buonorus - npunoxenue K «1 ceHTIOps»
www.bio.nature.ru - HaygYHbIE HOBOCTH OMOJIOTUH
www.edios.ru - DUa0C - IEHTP TUCTAaHIIMOHHOTO 00pa30BaHUS
www.km.ru/education - YueOHble MaTepHalibl U cjIoBapu Ha caite «Kupwut u
Medomuiit» http://school-collection.edu.ru Equnas xomnekius iudpoBeix 00pa3oBaTeIbHBIX

pecypcos. http://window.edu.ru/ EquHOoe 0kHO mocTyna K oOpa3oBaTeIbHBIM 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: HallMOHATBHBINA TTOPTAIL.

http://obi.img.ras.ru — baza 3HaHuii Mo 6MoNOrUK YesoBeka. YUeOHUK O MOJIEKYJISIPHOM
OnonorUy YenoBeka, OMOXUMUH, (PU3HOIOTHH, TEHHOH U OEIIKOBOM MH)KEHEPHH.
http://www.zoomax.ru — 300J0THs: YEJIOBEK U JOMAIIHHUE KUBOTHBIE.

http://www.fipi.ru — @enepanbHbIil HHCTUTYT MEJArOrMYECKUX U3MEPEeHUN


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




	Титульный лист Английский 2023.pdf
	АВТОНОМНАЯ НЕКОММЕРЧЕСКАЯ ОРГАНИЗАЦИЯ
	средняя общеобразовательная школа «ЮВЕНЕС»
	123182, г. Москва, ул. Сосновая, д.3,  телефон: (499) 193-91-47

	Рабочая прогр.  био-проф . 10 - 11 классы (Углубленный уровень).pdf
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 10 КЛАСС
	Тема 1. Биология как наука
	Демонстрации
	Тема 2. Живые системы и их изучение
	Демонстрации
	Тема 3. Биология клетки
	Демонстрации
	Тема 4. Химическая организация клетки
	Демонстрации
	Тема 5. Строение и функции клетки
	Демонстрации
	Тема 6. Обмен веществ и превращение энергии в клетке
	Демонстрации
	Тема 7. Наследственная информация и реализация её в клетке
	Демонстрации
	Тема 8. Жизненный цикл клетки
	Демонстрации
	Тема 9. Строение и функции организмов
	Демонстрации
	Демонстрации
	Тема 11. Генетика – наука о наследственности и изменчивости организмов
	Демонстрации
	Демонстрации
	Тема 13. Закономерности изменчивости
	Демонстрации
	Тема 14. Генетика человека
	Демонстрации
	Тема 15. Селекция организмов
	Демонстрации
	Тема 16. Биотехнология и синтетическая биология
	Демонстрации
	11 КЛАСС
	Демонстрации
	Тема 2. Микроэволюция и её результаты
	Демонстрации
	Тема 3. Макроэволюция и её результаты
	Демонстрации
	Тема 4. Происхождение и развитие жизни на Земле
	Демонстрации
	Демонстрации
	Тема 6. Экология – наука о взаимоотношениях организмов и надорганизменных систем с окружающей средой
	Демонстрации
	Тема 7. Организмы и среда обитания
	Демонстрации
	Тема 8. Экология видов и популяций
	Демонстрации
	Тема 9. Экология сообществ. Экологические системы.
	Демонстрации
	Тема 10. Биосфера – глобальная экосистема
	Демонстрации
	Тема 11. Человек и окружающая среда
	Демонстрации
	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО БИОЛОГИИ НА УРОВНЕ СРЕДНЕГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) гражданского воспитания:
	2) патриотического воспитания:
	3) духовно-нравственного воспитания:
	4) эстетического воспитания:
	5) физического воспитания, формирования культуры здоровья и эмоционального благополучия:
	6) трудового воспитания:
	7) экологического воспитания:
	8) ценности научного познания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Овладение универсальными учебными познавательными действиями:
	2) базовые исследовательские действия:
	3) работа с информацией:
	Овладение универсальными коммуникативными действиями:
	2) совместная деятельность:
	Овладение универсальными регулятивными действиями:
	2) самоконтроль:
	3) принятие себя и других:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	ПОУРОЧНОЕ ПЛАНИРОВАНИЕ 10 КЛАСС
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА ОБЯЗАТЕЛЬНЫЕ УЧЕБНЫЕ МАТЕРИАЛЫ ДЛЯ УЧЕНИКА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	Список литературы для учителя:
	Дополнительная литература для учителя:
	Интернет-ресурсы: Сайты в Интернет:




