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HOsICHUTEJIBHASA 3ATIINCKA

IIporpamma o yge6HoMy npeamMery "buornorus” (nanee - GHOIOrHs) HA YPOBHE CPEIHETO
obmero o6pa3oBanus pa3paborana Ha ocHoBe DeepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3
«O6 obpasosanum B Poccumiickoit ®enepamum», ®I'OC COO, KoHuenuuu mnpenogaBaHus
y4ebHOro npeamera «bHONOTHS» H OCHOBHBIX MOJOXEHHM (enepanisHON paGodei mporpaMMel
BOCITUTAHHS.

YueOubii mpenmer «Buonorus» yrmy6nénsoro ypoBHs usydenms (10-11 xmacch)
ABJISCTCS. ONTHAM M3 KOMIIOHEHTOB IpeIMETHOH o6nactu «EcTecTBeHHO-HaydHEBIE HpEIMETEIY.
Cornacro nonoxenusMm ®I'OC COO npobdunbHble y4eOHBIE NpPEAMETHI, H3ydaeMble Ha
yriyOn€HHOM ypOBHE, SBISIOTCS crocoboM auddepeHimanun o0y4eHHs Ha yPOBHE CPEIHETO
obmero o6pa3oBaHMs U IPU3BaHBI 0OECIIEYHTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHM,
CpPeIHUM OOIIMM, CpeHMM NpPOGECCHOHAIBHBIM U BBICIIMM 0Opa3oBaHHEM. B To e BpeMs
KaXIIbI M3 9TUX YYEOHBIX NMPEIMETOB JOIDKEH OBITH OPHEHTUPOBAH HA NPHOPUTETHOE PELICHHE
00pasoBaTeIbHBIX, BOCIHTATENBHBIX M Pa3BHBAIONIMX 3a1ay, CBSA3aHHBIX ¢ MPodopHEHTarHeH
00ydJaromuxcs M CTUMYJIHMPOBaHHEM HHTEpeca K KOHKPETHOM 061acTM HaydHOro 3HAHHS,
CBS3aHHOIO C OHONOrMEH, MEeIWIMHON, SKOJOTHEH, IICHXOJOTHEN, CIIOPTOM HIIM BOSHHBIM
JIETTOM.

ITporpamma no yue6HOMy mpeamety "Buosorus" maér npeacTaBieHHe O HEIH U 3a7adax
M3y4eHus y4ebHoro nmpeaMera «buonorus» Ha yriryGiéHHOM ypOBHE, ONpenenseT 06s3aTeIbHoe
(AHBapMaHTHOE) NPEIMETHOE COJEpXKaHWe, €ro CTPYKTYPHPOBAaHHE IIO0 pasdeNaM H TeMaM,
paclpe/ieJieHHe 10 KiiaccaM, PEKOMEHYET MOCIEA0BATENbHOCTh H3yYEHHUs yI4eOHOro MaTepuala
C y4eéTOM MEXIPEAMETHBIX M BHYTPHIIPDEAMETHBIX CBS3€H, JIOTMKH Y4eOHOro Ipoiiecca,
BO3PacTHBIX 0COOEHHOCTEH oOydaromuxcs. B mporpamMme mo GHONOTMH pealv30BaH IIPHHIIAI
IPEeMCTBEHHOCTH C M3y4eHHEM OHMOJOTHM Ha YpOBHE OCHOBHOTO 0O0ImIero oGpa3oBaHHL,
Onaromaps 4eMy IpOCMAaTpHBACTCs  HANPABICHHOCTh HA  MOCIEAYIOIIEE  DPAa3sBHTHE
OMOJNIOrMYECKMX 3HAHMH, OPHEHTHPOBAaHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33DEHHS, IKOJOTHYECKOr0 MBIIUICHUS, TPEICTaBICHHN O 3I0POBOM 0Opa3se JKU3HH, Ha
BOCIIUTaHHE OEPEXHOr0 OTHOLICHHS K OKpYXKAIoIleW MpHUpOIHO#M cpexe. B mporpamme mo
OWoNoruM TaKKe IOKa3aHbl BO3MOXHOCTH ydeGHOro npeamera «buonorus» B peanusanum
tpeboBanuit ®I'OC COO K mIaHHPYyeMBIM JIHYHOCTHBIM, METANPEIMETHBIM H IPEIMETHBIM
pesynbrataM o0OydeHHs M B (DOPMHPOBAaHHH OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
JEATEILHOCTH O0YYaroIUXCcs 10 OCBOCHHIO COJEpXKaHHs OHOIIOrHYecKoro oOpa3oBaHHs Ha
YPOBHE CpeqHero 001mero o6pa3oBaHusl.

YueOHblii mpeaMer «bHonorus» Ha ypoBHe cpeiHero obiiero o6pa3oBaHUs 3aBEpIIAET
Ouonoruyeckoe o6pa3oBaHKe B IIKOJE U OPHEHTHPOBAH Ha PACIIMPEHUE M YIIyOleHHe 3HAHUH
o0y4aromuxcs O JKHBOM IPUPOJE, OCHOBAX MOJEKYIAPHOM M KIETOYHOM OGHONIOTHH,
5MOPHOJIOTHH U OHOJNOTHH pa3BHUTHS, T€HETUKH, CEJIEKIHUH, OHOTEXHOJIOTHH, 3BOIIONUOHHOIO
YUEHHSI U DKOJIOTHH.

Wsyuenne yuebHOro npeamera «buosorus» Ha yriayOleHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY OOyYaromMXCsi K IOCIENYIOIEMY MOIydYeHHIO OHOJIOrMYecKoro obpa3oBaHMs B
By3ax M OpraHH3alMaX CPEJHEro NmpodeccHoHaIbHOro o6pazoBanust. OCHOBY €ro COJepIKaHHs
COCTaBJIAE€T CHCTEMAa OHONOTHYECKMX 3HAHHUM, MOJYYCHHBIX NPH H3YYEHHH OOYYarOMIMMHCH
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX pa3[elioB OHOJOTHM Ha YPOBHE OCHOBHOTO OOINErO
obpasosanwus, B 1011 kmaccax 3TH 3HaHHS HOJTYYAIOT pa3BUTHE. TaK, pacIIUpeHbl H YIIIy6ICHEI
OMOJIOrHYECKHE 3HAHUS O PACTEHHMSX, JKMBOTHBIX, rpubax, GaKTepusx, opraHM3Me deloBeKa,
O0mKUX 3aKOHOMEPHOCTSX JKU3HH, JONOJHHTENLHO BKIIOYEHB OHMOJOIMYECKHE CBEICHHS
NPUKJIAHOTO W MOMCKOBOIO XapakKTepa, KOTOpHIE MOXXHO HCIIONIBh30BAaTh KaK OPHEHTHPHI IS
HoCIeayromero Beibopa npodeccuu. Bo3amoxkHa Takke WHTErpamus OGHOJOIMYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSAMH, OIYYEHHBIMU O0YYAIONIMMHUCS IPH H3YIEeHHH DU3UKH, XHMUH,
reorpaduy U MaTeMaTHKH.



Crpyktypa mporpamMMbl mo y4eOGHoMy mpeamery "Buomorms" orpaxaeT CHCTEMHO-
YPOBHEBBIA M 3BOJIOLMOHHBIA IOAXOABI K H3y4eHHIO Omoyoruu. COriacHO MM, H3y4arTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX CHCTEM PAa3HOTO YPOBHS OpPraHU3alldH,
9BOJIIOIIMK OPraHMYECKOro MHpa Ha 3eMile, COXpaHEHHs OHMOJOTHYecKOro pasHOOOpas3ms
miaHeTl. Tak, B 10 xiacce HM3ydyaroTCss OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTHH,
SMOPHOJIOTHH U GMOJIOTHU Pa3BHUTHS, TEHETHKH M CEJIEKI[MH, OHOTEXHOJOTHM M CHHTETHIECKOH
OMOJIOTUH, aKTYaM3HPYIOTCS 3HAHHMS OOYYaroIMXCsd 10 OOTaHUKE, 300JIOTHH, AHATOMHH,
¢usmnonornn yenopeka. B 11 kinacce M3y4aroTCs SBOIIOIMOHHOE YYEHHE, OCHOBBI SKOJIOTHH H
y4deHue o 6uocepe.

VYyeOHbli npeamer «buonorus» Tpu3BaH 00ECEYATh OCBOEHHE O0YYarONUMHUCST
OHONIOTHYECKMX TEOpHH M 3aKOHOB, HJEH, NPHHIMIOB H MPaBHJ, JEKAMUAX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpA, 3HAHHN O CTPOCHHH, MHOTOOOpasHH U
OCOOEHHOCTSX KJIETKH, OpraHu3Ma, IIOMYJIAIUH, OHOLEHO03a, SKOCHCTEMBI, O BbIJAIOIIUXCS
HAyYHBIX JOCTHIKEHHSX, COBPEMEHHBIX HCCIEJOBAaHHSX B OHOJIOTHH, MPHUKIAJHBIX acIleKTax
Ouonoruyeckux 3HaHWH. [l pasBUTHS M MOANEP)KAHHSA HHTEpECa O0YYArOIMXCS K GHONOTHH
Hapsy CO 3HAYMTENIBHBIM 00BEMOM TEOPETHYECKOTO MaTepHaia B COJEPIKAHUHU IIPOrPaMMEI 110
OHOJIOTMH HpPEeJyCMOTPEHO 3HAKOMCTBO C MCTOPHMEHM CTAHOBIIEHHsS M Pa3BHTHS TOM WM MHOMH
obnacT GHONOTHHM, BKJIAJJOM OTEYECTBEHHBIX M 3apyOEXHBIX YYEHBIX B PELICHHE BaXHEHIIHX
OMOTOTUYECKUX U SKOJIOTHYECKHX MPOOIIEM.

Llens u3ydenus yuebHOro mpeamMera «buomorus» Ha yriryGIEHHOM YPOBHE — OBJIAJICHHE
00y4aroIUMHUCA 3HAaHUSAMH O CTPYKTYPHO-(DYHKIMOHAJIGHOM OpraHM3allMd J>KHBBIX CHCTEM
pa3sHOro paHra ¥ MpHOOPETEHHE YMEHHH HCIIONB30BaTh 3TH 3HaHHUS B QOPMHPOBAHMH HHTEPECA
K ONpenen€HHOi obnacTi NMpodecCHOHATBHOM IEITENbHOCTH, CBI3AHHOM ¢ OMOJIOTHEH, WM K
BBIOOpY y4e€OHOTO 3aBEICHUS [UIS IPOJOIDKEHHS OHOIOrHYECKOTO 0Opa30BaHMsI.

HocTrxenne nenu u3ydeHus ydeObHoro npeaMera «Bbuomorus» Ha yriryGIEHHOM YpOBHE
obecrneynBaeTCs peIIeHHEM CIIEAYIONINX 3a1ay:

OCBOCHHE OOYYalOIIUMHCS CHCTEMbI OHMOJIOTHYECKHX 3HaHHM: 00 OCHOBHBIX
OHOJIOTHYECKHX TEOPHsAX, KOHIENIMSX, THIOTe3ax, 3aKOHaX, 3aKOHOMEPHOCTSX W IIPaBHJIax,
COCTABJIAIOIIAX COBPEMEHHYIO €CTECTBCHHO-HAyYHYI0 KAapTHHY MHpa; O CTPOCHHH,
MHOroo6pasuy U 0COOEHHOCTSIX OHOJIOTMYECKHX CHCTeM (KJI€TKa, OpraHu3M, IOIYJISIMS, BHI,
GuoreoneHo3, O6uocepa); O BHIJAIOIIUXCA OTKPHITUAX M COBPEMEHHBIX MCCIEIOBAaHHAX B
6uosioruu;

O3HAaKOMJIECHHE  OOydJalommuxcs ¢  METOJaMH  TO3HAHUS  JKHBOH  NPHPOJBL
UCCIIEI0BATEIbCKUMH METOJaMH OHOJIOTHYECKHUX HAyK (MOJIEKYJIIPHOM M KJIIETOYHON OHOJIOTHH,
5MOPHOJIOTHY U GHOJNOTHH Pa3BUTHS, TEHETHKH U CEJIEKIIMHA, OMOTEXHOJIOTHH ¥ CHHTETHYECKOM
OMOJIOTMH,  TIAJICOHTOJIOTHH, OJKOJOTHH); METOJAMH  CaMOCTOSTEIHLHOTO  MPOBEIECHHS
OMOJIOTMYECKUX HCCIENOBaHUi B Jaboparopur ¥ B mpupoie (HAGIIOAEHHE, H3MEPEHHE,
9KCIIEPUMEHT, MOJICTTHPOBAHHE);

OBIIQJICHAE OOY4YarOIUMHUCH YMEHHUSIMH: CaMOCTOSTENBHO HAXOIWTh, aHAIH3HPOBATH H
HCII0JIb30BaTh OHOIOrHYECKYI0 HHYOPMALHIO; TOJI30BATHCS OHOJIOTHIECKOM TEPMHHOJIOTHER U
CHMBOJIMKOM; YCTaHaBIMBAaTh CBS3b MEXAYy pa3BHTHEM OHOJIOTHH H  COIHAILHO-
9KOHOMHMYECKUMH M 3KOJIOTMYECKMMH INpoOJieMaMy YellOBEYECTBA; OIICHHWBATh IMOCIIEICTBHS
CBOCH JEATENBHOCTH IO OTHOLICHHIO K OKpYXKaloIled NPHPOAHOH cpene, COOCTBEHHOMY
3M0POBBIO ¥ 3JIOPOBBIO  OKpYXalOIIMX JIHOJiel; OOOCHOBBIBaTH M  COOMIOAATH MEPHI
npopuIaKTUKH UH(EKIHOHHBIX 3a00JIeBaHHi, MIpaBHa MOBEJCHHS B MPUPOJE U 0OECIEYECHHS
0€e30macHOCTH COOCTBEHHOM KU3HENESTENLHOCTH B YPE3BBIYAMHBIX CHTYAlUsIX HPHPOTHOTO U
TEXHOI€HHOI'0 XapakKTepa,; XapaKTepHU30BaTh COBPEMEHHBIE Hay4yHbIE OTKDBHITHS B 00JacTH
OMOJIOTHH;

pasBUTHE y 00YyYarOIIMXCsl HHTEIUIEKTYATbHBIX U TBOPUYECKHX CIIOCOOHOCTEH B IpoIecce
3HaKOMCTBA C BBIJAIONIMMUCS OTKPHITHSIMHU U COBPEMEHHBIMH HCCIIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMH €10 IpobJeMaMH, METOJIOJIOTHEH OHOJIOrHYECKOro HCCIEeIOBaHUS, INPOBEICHUS



SKCIEPUMEHTANIBHBIX ~ HCCJIC[IOBAHUM, pEIIEHH OHONOTHYECKMX 3a[a4, MOICIHPOBAHHS
OHOTOTHYECKUX 0OBEKTOB U MTPOLECCOB;

BOCITHTaHHE y 00y4aroIuXcs IIEHHOCTHOTO OTHOLICHHS K )XHBOM MPHPOJE B LEIOM H K
OTACNHBHBIM €€ O0BEKTaM U SBICHHSAM; (OPMHPOBAHHE 3KOJOTHYECKOH, I€HETHIeCKOH
IPaMOTHOCTH, OOIIEH KyIbTYphl NMOBENEHHS B NPHPOJE; WHTETPAMM €CTECTBEHHO-HAYYHBIX
3HAHUMH;

npuobpeTeHne 00yJaloMUMHC KOMIETEHTHOCTH B PAIAOHAIBHOM IIPUPO/IONONIB30BaHHH
(cobmonenue mpaBUI TNOBENEHHS B IPUPOJE, OXpaHBl BHIOB, SKOCHCTEM, GHOChEpH),
COXPaHEHHH COOCTBEHHOTO 3JI0POBBS M 3/I0POBbSl OKDYXAIOUIUX JIOAEH (COOIIONEHHS Mep
npoQunakTuky  3aboneBaHMH, oOecrieyeHWe  O€30MACHOCTH  KHU3HEHEATENHHOCTH B
YpEe3BBIYAMHEIX CUTYalMAX IPUPOAHOIO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIIOIb30BaHHS
OMOJIOTHYECKUX 3HAHUM ¥ YMEHHM B IOBCEJHEBHOM JKU3HH;

CO3JIaHHE YCIIOBHM JJIA OCO3HAaHHOrO BbIOOpa OOYYarOIMMHUCS HHIMBHAYAILHOM
00pa3oBaTeNbHOM TPaeKTOPHM, CIIOCOOCTBYIOLIEH MOCHEAYIOMEMY MpOo(ecCHOHATEHOMY
CaMOOIIPE/ICICHHIO, B COOTBETCTBHM C MHAMBHIyaJbHBIMH HHTEPECAMH H IOTPEOHOCTAMH
pETHOHa.

OO6miee 4KMCIO YacoB, OTBEJEHHBIX HA H3y4eHHE OHOJNOTMH Ha YIIyOJIEHHOM YpOBHE
cpensero obmero obpasoBaHHs, cocraBiser 204 waca: B 10 xmacce — 102 yaca (3 uwaca B
Henemo), B 11 knacce — 102 yaca (3 gaca B Hezlemo).

Or6op opraHm3alMOHHBIX (OPM, METOMOB H CPEACTB OOYdYEeHHS OHONOTHH
OCYIIECTBIISIETCS C YYETOM CIENU(HKU €ro CONepIKaHWs W HANpaBICHHOCTH Ha MPOJOJDKEHHE
Orosoruyeckoro ob6pa3oBaHHs B OpraHM3allMsX CPEIHEr0 MPO(YECCHOHATBPHOrO M BBICIIETO
obpa3zoBaHus.

OObsi3aTeNbHBIM yCIIOBHEM NPH O0y4YeHHH OMOJIOrMH Ha yriyOJEHHOM YPOBHE SIBIISETCS
NpOBe/IcHHE J1abOpaTOPHBIX M IpPAKTHYeCKHXx pabor. Takxke ydacTHe oOGydaromuxcs B
BBINIOJIHCHUM TPOCKTHBIX M  y4eOHO-HMCCIENOBAaTeNbCKUX paboT, TeMaThka KOTOPHIX
ONPENENIIeTCA YYUTEIEM Ha OCHOBE HMEIOMUXCS MAaTepHalbHO-TEXHHYECKHX pECYpPCOB H
MECTHBIX IPUPOAHBIX YCIIOBHIA.



COJEP)KAHUE OBYYEHMUSI
10 KJIACC

Conmepxanue IIpPOrpaMMBI,  BBIICJICHHOE KYPCUGOM, HE BXOOHT B  IPOBEPKY
rocyapcTBeHHOM utoroou arrectauuu (I'MA).

Tema 1. buosnorus kKak Hayka

CoBpemeHnHast 6uonorus — KOMIUIEKCHass Hayka. KparTkas WCTOpHS pa3BUTHS OHMOJIOTHH.
Bronoruyeckue Hayku M H3ydaeMble MMH TNpoOiembl. DyHIaMEHTAIbHBIE, NPUKIATHBIE H
IIOMCKOBBIEC HAYYHBIE UCCIIEIOBAHUA B OMOJIOTHH.

3HayeHne OuonoruM B (HOPMHPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHEI
mupa. IIpodeccun, cBs3aHHBIe ¢ OHonorweid. 3HavyeHHe OHOJOTMH B IPAKTHYECKOH
JEATETIbHOCTH 4YEJIOBEKA: MEJIHUIMHE, CENbCKOM XO3fHCTBE, NPOMBIIUIEHHOCTH, OXpaHe
IPUPOJIBL.

JdeMoncTpanun

[Toptpetsr: Apucrotens, Teobpact, K. Jlunneit, XK. b. Jlamapk, U. Tapsun, V. I'apsei, I
Mennens, B. U. Bepnanckuit, U. II. IlaBnos, U. U. Meunukos, H. 1. Basmios, H. B.
Tumodeen-Pecorckwit, [Ix. Yorcon, ®@. Kpuk, /1. K. Benses.

Tabmuupr u cxemer: «CBsi3p GHONOTHH C APYTHME Haykamuy, «CucTeMa OHOJIOMMYECKHX
HayK».

Tema 2. )KnuBble cHCTEeMBI H HX H3y4YeHHE

JKuBBlE CHCTEMBI KaK IpeAMeT u3ydeHus 6uosornn. CBOMCTBA )KHUBBIX CHCTEM: €IHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CIIOKHOCTh M YHOPSA0YEHHOCTH
CTPYKTYPBI,  OTKPHITOCTb, = CaMOOPraHHU3allMs, CaMOBOCHPOW3BEACHHE,  Pa3Ipa)KUMOCTb,
U3MEHYHUBOCTb, POCT U pa3BHUTHE.

VYpOBHH OpraHu3allid JKHBBIX CHCTEM: MOJIEKYJISPHBIA, KJIETOYHBIM, TKAaHEBHIH,
OpraHU3MEHHBIH, HONYJISIIIMOHHO-BUIOBOM, KOCHCTEMHBIH (buoreoneHOTHYECKHUH ),
ouocdepubii. Ilponeccsl, nporcxonsmme B XUBBIX cHCTeMaX. OCHOBHBIE NPH3HAKH >KMBOTO.
Kusep kak ¢opma cymecTBoBaHHS MaTepud. Hayku, u3ydaroinye HBbIe CHCTEMBI HA PA3HBIX
YPOBHSIX OpraHH3allHH.

Wsyuenne xuBbIX cucteM. Metonsl Guonornyeckoit Haykd. HabimoneHwe, u3MepeHHE,
OKCIIEPUMEHT, CHCTEMaTh3alus, MeTaaHaiu3. [loHsTHE O 3aBUCHMOM H HE3aBUCHMOM
nepeMeHHoi. IlnanupoBanme skcnmepumenta. [locTaHoBka W mpoBepka rumore3. Hynesas
runoresa. ITondarue BeIOOpKHU U €€ qOCTOBEpHOCTH. Pa3bpoc B Ouonornueckux qaHHbIX. OleHKa
JIOCTOBEPHOCTH IIOJTYYEHHBIX pe3yibTaToB. [IpHUHHBI HCKA)XXEHHS PE3yJHTAaTOB SKCIEPUMEHTA.
[TonsiTHe cTaTHCTHYECKOTO TECTA.

JeMoHCTpanum

Tabmuuel u cxemsl: «OCHOBHBIE TIPH3HAKH JKH3HW», «BHONOrHMYecKHe CHCTEMBI»,
«CpolicTBa )XUBOM MaTepuu», «Y pPOBHH OpPraHU3aliK KUBOK MPUPOIb, « CTpOEHHE IKUBOTHOM
KiaeTkn», «Tkaau  KHMBOTHBIX», «CHCTEMBI OpraHOB  YeJIOBEYECKOTO  OpraHH3May,
«buoreonenos», «buocdeparn, «MeToabl H3yUEHHS KUBON IPUPOIBDY.

O6opynosanue: n1abopaTopHoe 060pyAOBaHHE /IS IPOBEACHHS HAGIIONCHHUM, H3MEPEHHI,
HKCIIEPUMEHTOB.

IlpakTHdeckas pabora «Vcronb30BaHHe Pa3IUYHBIX METOIOB TPH W3YYEHHH XHUBBIX
CHCTEM.

Tema 3. buosnorus KieTku

Knerka — cTpykTypHO-QYHKIIMOHATbHAS €IMHUIA KUBOTO. VICTOPHS OTKPHITUS KJIETKH.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIsanu, M. Illneiinen, P. Bupxos).
OCHOBHBIE ITOJIOXKEHUS COBPEMEHHON KJIETOYHOM TEOPHH.

Meronsl MOJEKyISpHOW ¥ KIETOYHOH OHOJOTHHM: MHKpPOCKONHUS, Xpomarorpadus,
sneKTpodope3, METOA MEYEHBIX arToMoB, aubdepeHIHanbHOe IEeHTPH(YTHPOBAHHE,



KyJIbTHBUPOBAHHE KIETOK. H3yuenue (ukcuposanHvix kiemok. DIEKTPOHHAS MHKPOCKOIHSL.
Kongpoxanvnas muxpocxonus. Bumanvhoe (npuscusnennoe) usyuenue kiemox.

JdeMoncTpanun

[Toprpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. Illneiinen, P. Bupxos, K. M. Bap.

Tabmauer 1 cxemsl: «CBETOBOM MHKPOCKOI», «NEKTPOHHBIA MHKPOCKOI», «McTopHs
pa3sBUTHS METOJOB MHKPOCKOITHHY.

O6opynoBanue: CBETOBOW MHKPOCKOI, MHKPOIpENapaTsl PacTHUTENbHBIX, XUBOTHBIX H
OaKTepUaIbHBIX KJIETOK.

IIpakTHyeckas paGora «M3ydyeHHe METONOB KIETOYHOM Omonormu (Xpomarorpadus,
sneKkTpodopes, nubdepeHnnanbHoe neHTprudyruposanue, I11P)».

Tema 4. XumMu4eckasi OpraHu3anus KJIeTKH

XUMHYECKHH COCTaB KIETKH. Makpo-, MHKpO- U yJIbTpaMHKpPO3JIEMeHTHL. Boa u €€ ponsb
KaK pacCTBODHTEIIA, peareHTa, y4aCTHE€ B CTPYKTYPUPOBAaHHM KJIETKH, TEILIOPETYIISIHH.
MunepanbHBIE BElIECTBa KIETKH, HX OHOIOrHYeCKas pojib. Pojlb KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BemecTBa KICTKH. bruoiornyeckue moiuMepsl. benku. AMEHOKHCIOTHBIH
cocraB 6enkoB. CTpyKTypbl GenkoBoit Monekyinsl. [lepBuunas crpykTypa 6eika, HENTHIHAS
CBA3b. Bropmunas, TpeTuuHas, 4eTBepTHuYHas CTPYKTYpsl. JleHarypamms. CBoicTBa 6eKoB.
Knaccuuxanus 6enxos. Buonorudeckue pyukimu 6e1koB. IIpuons.

VYriesonel. MoHOcaxapuasl, AMCaxXapubl, OJMIOCaxapuibl ¥ MHoaucaxapuabl. O6mmit
IUIaH CTPOEHHMs M (U3MKO-XMMHYECKHE CBOMCTBA YINIEBOAOB. buoyornyeckde (GyHKIMH
YTJIIEBOJIOB.

Jlamaner.  I'mapodunbHo-rHapodoOHble  cBoictBa.  Kiaccudukaims — IHOHMIOB.
Tpurmanepunsl, Gochomununsl, Bocku, crepousl. Buonoruueckue pynkuun munuaoB. O6mue
CBOMCTBa OMOJOTMYECKHX MeMOpaH — TeKy4ecTh, CIIOCOOHOCTH K CaMO3aMBIKAHHMIO,
IOJTYIIPOHHIIAEMOCTb.

Hyxneunosele xucnotel. IHK u PHK. CrpoeHne HyKIEHHOBBIX KHMCIOT. HyKIeoTHIBL
[puniun xomnnementapHoctd. [IpaBuno Yapradga. Crpykrypa JTHK — gBoiimas chnmpais.
Mecronaxoxnenue u 6uonoruueckue pynkuuu JJHK. Buasr PHK. ®ynxmvu PHK B kietke.

Crpoenne Monekynsl AT®. Makposprudeckue cBsizu B Mosiekyine AT®. Buonorndeckue
¢Gyaxkuuu  AT®. BoccraHOBIEHHBIE MNEPEHOCYMKH, HX (YHKIMH B KIETKe. J[pyeue
HYKIe03uompugocghamul (HT D). CexBenupoBanue  JIHK.  Memoowi  zemomuxu,
MPAHCKPUNMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OGHOXMMHYECKHE M OHO(PHU3HYECKHE HMCCIEJOBAHMS COCTaBa H
IIPOCTPAHCTBEHHOM CTPYKTYpbl OHOMONEKYNI. Mooeruposanue cmpykmypol u QyHxkyui
buomonexyn u ux komniexcos. Komnolomepnuiti ouzaun u opeanuueckuii cunmes 6uOMONEKyn u
UX HeNnpUPOOHbIX AHANI0208.

JeMoHcTpanun

[Toprpersr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®paukmun, ®. Canrep, C.
[Ipy3unep.

Huarpammer:  «PacnipefienieHHe XMMHYECKHX OJEMEHTOB B HEXHBOM IIPHPOIEY,
«Pacnpe/ieleHHe XMMHYECKHUX JIEMEHTOB B XMBOM PUPOJIEY.

Tabmuupr n cxemsl: «Ilepuoamyeckas Tabiawia XAMHYECKHX DIEMEHTOBY», «CTpoeHHE
MOJIEKyJIbl BOABD», «BemecTBa B coctaBe opraHm3MoB», «CTpoeHHE MOJIEKYJBl Oenkay,
«CrpykTyphl 6€IKOBOH MOJNEKyNbD», «CTpO€HHE MOJIEKYN yrieBoaoB», «CTPOEHHE MOJIEKYI
mnuoBy, «HyknenHosble kucinotsny, « Ctpoenne Mosekyisl AT®».

O6opynoBanue: XHMUYECKast IOCYAa H 000pyAOBaHHE.

JlabopaTopnas pabora «O6Hapyx)eHHe GEIKOB C MOMOUIBIO KAYECTBEHHBIX PEAKIMN».

Jlaboparopnas pabora «VccienoBaHue HYKJICHHOBBIX KHCJIOT, BBIIECICHHBIX M3 KIIETOK
pa3IMYHBIX OPraHU3MOB).

Tema S. Ctpoenue n GyHKIHH KJIETKH



Tuner knerTok: sykapuoTHdeckas W mpokapuoTHueckas. CTpYKTypHO-(YHKIMOHAIBHEIE
00pa3oBaHUs KJIETKH.

Crpoenne npokapuoTuyeckod KieTku. KiietouHas creHKa OakTepuii W apXei.
OcobeHHOCTH CTpoeHHs reTepoTpodHOM U aBTOTPOGHON MPOKAPHOTHYECKHX KIETOK. MecTo U
POJIb IPOKAapHOT B OMOIIEHO3aX.

Crpoenne u QyHKIMOHMPOBAaHHE SYKapHOTHYECKOM KieTkH. [lnasmarnyeckas membpana
(mnasmanemma). CrpykTypa mmasMaTtHdeckod MemOpanbl. TpaHCmOpT —BemecTs depes
IIA3MaTHYECKYI0 MeMOpaHy: naccHBHBIH (mubdy3us, obneruéHHas aupdysus), aKTHBHBIN
(MepBHYHBIA M BTOPUYHBIH aKTHBHEIM TpaHcmopt). IlomynmporunaemMocts MemGpanbl PaGora
HATPUH-KAJIMEBOr0 Hacoca. DHAOLUTO3: MUHOIUTO3, (harouTo3. Dx30ouuTo3. Kierounas creHka.
CrpykTypa M QpyHKIHH KJIETOYHOM CTEHKH pacTeHHH, TPHOOB.

[uromnasma. Ilurozons. Ilutockener. [[Bwxenne umtomiasMel. OpraHoOMABl KIIETKH.
Onnomem6panHBIe OpraHOMAB! KICTKH: 3HAomiasmariuyeckas cetb (II1C), anmapar [ombmxu,
JIA30COMBI, MX CTpOeHHE W (QYHKIMH. B3amMOCBA3b OZHOMEMOpaHHBIX OPTraHOMIOB KIIETKH.
Crpoenne rpaHynspHOro peTHKynymMa. Mexanusm nanpasnenus 6enxose 6 JSIIC. Cunres
pacTBOpuMbIX ~ OenkoB. CHHTe3  KJIETOUHBIX MeMOpaH. [namkuii  (arpaHyJspHBIH)
SHJIOIUTIa3MaTHYeCKui peTukyinym. CekperopHas ¢yHknus ammaparta [ombmku. Moouguxayus
beaxoe 6 annapame I onvooucu. Copmupoexa beaxoe ¢ annapame I o1b0cu. TpaHCIOPT BEIIECTB
B KiIeTKe. Bakyonu pacturensHbix kinetok. Kiterounsriit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOMIABI KJIETKH: MHTOXOHJPHH, IUIACTUABL. IIpoucxoscoenue
mumoxonopui u nracmud. Cumbuozenez (K.C. Mepeockosckui, JI. Mapeyiuc). Ctpoenne u
(GyHKIIMH MHTOXOHApMM W 1IacTHA. IlepBHYHBIE, BTODHYHBIE M CJIOXHBIE ILTACTHIBI
(GOTOCHHTE3UPYIOMHMX JYKapHOT. XJIOPOILIACTHL, XPOMOILIACTBI, JIEMKOIIACTHI  BBICIIHX
pacTeHu.

HememOpannsie opranouzs! kiuetku CTpoeHue ¥ QYHKIMH HEMEMOPAHHBIX OPraHOHM/OB
KiIeTku. PubGocomel.  IIpomescymounvie unamenmovi. MuKpopHUIaMEBTEL AKkmuHosbie
Mukpogunamenmol. MBIIIEUHbIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMbIULCYHBIX KIEMmOK.
Mukporpy6oukn. Knerouneri neHTp. CTpoeHHE U JBHXXEHHE JKIYTHKOB H PECHHYEK.
Mukporpy6ouku nuromnasmsl. LlenTpuoins. benku, accoyuuposantvie ¢ MuKpoguiamenmamu u
Mukpompybouxkamu. Momopnvie benxu.

SAnpo. Obonouka siapa, XpOMaTHH, KapuUOIUIa3Ma, SAPHIIIKA, UX CTPOCHHE M (YHKIIMH.
SnepHbli GenKoBbI MaTpUKC. [IpOCTpaHCTBEHHOE PACIOIOKEHHE XPOMOCOM B HHTEp(hasHOM
azpe. Jyxpomamun u 2emepoxpomamun. Benku XpoMaTWHa — THCTOHBL JJuHamuka s0epHou
obonouxu ¢ mumo3se. oepnvlit mpancnopm.

Knerounele  BkmoueHus. CpaBHUTeNbHasT  XapakKTEPUCTHKA  KIETOK  JYKApHOT
(pacTUTENbHOM, JXUBOTHOM, TPUOHOM).

JdeMoncTpanun

IMoprpersr: K.C. Mepexxkosckwit, JI. Maprysuc.

Tabmuupr u cxemsl: «CTpoeHHEe 3yKapHOTHYECKOM KieTKH», «CTpOeHHE >XMBOTHOM
KIeTKH», «CTPOEHHE PaCTUTENBHON KIETKH», «CTpoeHHe MUTOXOHIAPUIY», «Smpoy, «CTpoeHue
IIPOKAPHUOTUYECKOM KIIETKH.

O6GopyznoBaHue: CBETOBOW MHKPOCKOIN, MHKPONpENapaThl pPaCTHTENbHBIX, KHBOTHBIX
KJIETOK, MUKpOIIpenapaThl 6akKTepHaIbHBIX KJIETOK.

JlabopaTopnas pa6ora «/3ydyeHne CTPOSHHUS KIETOK Pa3IMYHBIX OPTAaHA3MOBY.

IIpakTrueckas pabora «/3yueHue CBOMCTB KIETOYHON MEMOPAHEI».

JlaGoparopnas paGora «VccnenoBanue miasMoin3a | JEIUIa3MOJIM3a B PACTUTENBHBIX
KJIETKax).

IlpakTH4yeckas pabora «M3ydyeHne IBHKEHHS [[ATOIIA3MbI B PACTHTEILHBIX KIETKAX).

Tema 6. O6men BemecTB U peBpalIeHHe YHEPTHH B KJIETKE

ACCHMWIALIMSA ¥ JTUCCHMUIISIMS — JIBE CTOPOHBI MeTabonmmu3Ma. Tunmel oOMeHa BEIIECTB:
aBTOTPOGHBI M  reTepoTpodHbI. YYacTHe KHCIOpoAa B OOMEHHBIX IpoIEccax.



Dnepreruueckoe obecrnedeHne kinetku: mnpespameHne AT® B oOMEHHBIX Mporeccax.
@DepMEHTaTHBHBIA XapaKTep peakuid KIeToyHoro Merabonmiama. DepMeHTHI, WX CTPOEHHE,
cBoiicTBa M MexaHu3M JeictBusA. KodepmeHnTtsl. Orivums (epMEHTOB OT HEOpPraHHYECKHX
KaTajiu3aTopoB.  benku-axTMBaropel M OCIKH-UHTHOMUTOPHL.  3aBUCHMOCTH  CKOPOCTH
(epMEeHTAaTHBHBIX PEaKIHii OT Pa3IHnYHbIX (HaKTOPOB.

IlepBuuHBIi CHHTE3 OpraHMYECKHX BemecTB B KieTke. DoTocuHTE3. AHOKCUEHHbIU U
okcueeHHbl  @pomocunmes 'y 6axmepui. Ceemocobupaiowue nueMeHmvl U NUSMEHMbL
peaxkyuonnozo yenmpa. Pons xnopomnactoB B npouecce porocunTesa. CBeToBas U TEMHOBasS
dassl. Pomoovixanue, Cs, Ci. u CAM-munvr ghomocunmesa. IIpogyKTHBHOCTE (POTOCHHTESA.
BiusiHue pa3nuyHbx (HakTOpoOB Ha CKOPOCTh (OTOCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XemocunTes.  Pa3sHooOpasMe  OpraHM3MOB-X€MOCHHTETHKOB:  HHTPU(HIEPYIOLIHE
OakTepuu, xene300aKTeprn, CepobaKTEPUH, BOJAOPOIHBIE OaKTEPUH. 3HAYEHHE XEMOCHHTESA.

AnaspobHble opraHu3Mbl. Bunpl Gpoxenust. [IpoayKTel OPOXKEHHS ¥ MX HCIOIHE30BAHME
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPraHH3MBI Kak OOBEKTHI OHOTEXHOJOTHH ¥ BO30OyauTENIH
Hone3Hen.

Aspo6HBIE OpraHW3MBI. JTalbl JHEPreTHYECKOro obmeHa. [IoArOTOBHTENBHBIA STaIl.
I'nmuxomm3 — 6ecKUCIOpOIHOE PaCIIEIICHHE TITFOKO3EI.

buonoruyeckoe okucieHue, WM KIETOYHOE JbIXaHWe. POJb MUTOXOHIpHI B IpoIeccax
Ouonoruyeckoro oxucienus. lluxiuyeckue peakuuu. OxuciautensHOE (HOCHOPHIMPOBAHHE.
Onepaus membpannozo 2paouenma npomonos. Cunmez AT®: paboma npomounou ATD-
cunmasel.  llpeMMymiecTBa a’poOHOro myTH OOMEHa BEIIECTB Iepell aHa’pOOHBIM.
D¢ hEeKTUBHOCT SHEPTETUHIECKOT0 0OMEHA.

JeMoHcTpanuu

IToprpetsr: JIx. [Ipuctimn, K. A. Tumupsizes, C. H. Bunorpanckwuit, B. A. Durensrapar, I1.
Murtyenn, I'. A. 3aBap3uH.

Tabmuuer u cxemsl: «@otocuHTE3», «JHepreTHUYeckuil oOMeH», «BHocHHTE3 Genkay,
«Crpoenue pepMeHTa», « XEMOCHHTES).

O6opynoBaHue: CBETOBOM MHKPOCKOII, 060pYI0BaHHE IS IPHUTOTOBJIEHHS TOCTOSHHBIX U
BPEMEHHBIX MUKPOITPENapaToB.

JlabopaTopnasi pabora «lM3ydyeHHe KaTaTUTHYECKOH aKTUBHOCTH (epMEHTOB (Ha
IIPUMEPE aMHJIa3bl UIIM KaTaaas3sl)y.

JlabopaTtopuasi pabora «/3ydyeHne (epMEHTaTHBHOrO pacIleIUIEHHs II€POKCHIA
BOJIOPO/Ia B PACTUTENIbHBIX U )KABOTHBIX KJIETKAX).

JlaGopaTopHas pa6ora «CpaBHEHHE MPOIECCOB (POTOCHHTE3A H XEMOCHHTE3A).

JlabopaTopnas paGora «CpaBHEHHE IPOIECCOB OPOIKEHUS U JIBIXAHUSY.

Tema 7. HacencreeHnasi HHpopMamus U peain3anus €€ B KJIeTKe

Peaknyuu matpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSX MATPHYHOTO
cuHTe3a. Peammsanus HacnencTBeHHOM wuH(popMaiuu. [ eHETHYECKHMH KOA, €ro CBOMCTBA.
Tpanckpunius — matpuynsii cuate3 PHK. [IpuHIMIE TPaHCKPHUIIMKA: KOMILIEMEHTAPHOCTS,
AQHTHIIAPAUIENBHOCTh, aCUMMETPUYHOCTh. Co3spesanue mampuunvix PHK 6 syxapuomuyeckoi
knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranel. Yuactue tpancnoptibix PHK B 6uocuuTese Genka. YcnoBus
buocunTesa Genka. KomupoBanue aMiuHOKUCIIOT. Posib pubocom B GuocHHTE3E GelKa.

Coepemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3anysi TEHOMa y IPOKAPHOT U
SyKapuoT. Perynsnus akTUBHOCTH TeHOB y mpokapuoT. ['mmore3a omepona (®. Xaxo6, X.
Mano). Monexynsapuvie mexanusmvl skcnpeccuu 2enoe y sykapuom. Ponv xpomamuna 6
pezynayuu pabomoi 2eno6. Perynsiiust 0OMEHHBIX IIPOIIECCOB B KieTKe. KitleTounsiit romeocTas.

Bupycsl — HekneTouHble GOPMBI KH3HA U 00JHMraTHbIe mapa3sutel. CTpOEHHE MPOCTHIX U
CIIOKHBIX BHMPYCOB, DPETPOBHpYCOB, OakrepuodaroB. Kusnenmwiti yuxn JIHK-cooepoicawux
supycos, PHK-cooepowcawux supycos, bakmepuoghacos. Obpamnas mpanckpunyus, peeepmasa,
unmezpasa.



Bupycuele 3aboneBanusi dYenoBeka, JKWBOTHBIX, pacrenmid. CIIAJ, COVID-19,
COLIMATIbHBIE M MEIUIIMHCKHE TPOOIEMBI.

Buoungopmamuxa: unmezpayus u ananuz 6onvuiux maccueos («bigdata») cmpykmypruix
buonozuueckux Oannvix. Hamomexnonoeuu 6 6uonozuu u meouyune. IIpocpammupyemvie
pynxyuu 6enxos. Cnocobvl 00cmasku 1ekapcme.

JemoncTpanun

Ioptpetsr: H. K. Konbuos, JI. Y. iBaHOBCKHIA.

Tabmuuer u cxemsr: «buocunTes Oenka», «['eHermueckuit kom», «BupychI»,
«bakrepuodarny.

IIpaxkTHueckas padora «Co3gaHue MOJEITH BUPYCay.

Tema 8. dKn3HeHHBIH UK KJIETKH

Knerounsiii muxi, ero mepuoabl ¥ peryisuus. Mutepdasa m muro3. OcobeHHOCTH
IPOLIECCOB, NPOTEKAOMMX B HHTepdase. [loaroroBka kieTku Kk AeneHuro. [IpecHHTeTHYECKHMI
(MOCTMHMTOTHYECKHUH), CHHTETHYECKUH M TOCTCHHTETHYECKUM (MPEMHTOTHYECKHM) NEPHOIBI
UHTEpOa3bIL.

Marpuynbiii  cunates JIHK — perummkanms. IlpunHipner  pemmukanua  JTHK:
KOMILJICMEHTApHOCTh, IIOJYKOHCEPBATUBHBIA CHUHTE3, AHTHNAPAUIENBHOCTh. MeEXaHH3M
pemmkanud  JIHK.  Xpomocombl. Crpoenne xpomocoM. Temomepsl H  Telnomepasa.
XpOMOCOMHBIH HabOp KIETKH — KapHOTHUIL. J[MIUIOMIHBIA M TalUIOMIHBIA HAGOPHI XPOMOCOM.
["'oMmonoruunsie XpoMocoMsl. [1010BBIE XPOMOCOMBIL.

Henenue xnetku — MuTO3. CTaiuM MHTO3a W TPOMCXOJSIIAE B HUX MPOIECCH. THIIBI
muTo3a. Kapuokunes u nutokuHes. bronornueckoe 3HaYeHHE MHTO3a.

Perynsauus MHTOTHYECKOro NHUKJIAa KIEeTKH. [IporpamMMupyemas KiI€TOYHas rubens —
arnonTo3.

Knerounoe sapo, xpomocoMsl, GyHKIHOHAIBHAS TeHOMUKA. Mexanusmvl nponugepayuu,
ougppchepenyuposku, cmapenus u 2ubenu knemok. « Lugpposas knemxa» — buoungpopmamuyecxkue
MoOenu GYHKYUOHUPOBAHUSL KILEMKU.

JdeMoncTpanun

Tabmuupr 1 cxemsl: «Ku3HEHHBIH HUKI KIETKH», «MHTO3», «CTpOEHHE XPOMOCOMY,
«Perumkanus JJTHK».

O6opynoBanue: CBETOBOM MHKPOCKOII, MHUKpOIpenapaTsl: «MHTO3 B KJIETKaxX KOpeIIKa
JyKay.

JlabopaTopuas pab6ora «/3ydyeHne XpoMOCOM Ha FOTOBBIX MUKpPOIIpEIapaTax».

JlaGopaTopnas pabora «HabmoneHnue MuTO3a B KJIETKaX KOHYHMKA KOpeEIIKa JiyKa (Ha
FOTOBBIX MHKpOIIpernaparax)y.

Tema 9. CTtpoenne u pyHKIIMH OPraHU3MOB

buonornueckoe  pazHooOpasue  opraHu3zmoB.  OJHOKJIETOYHBIE, KOJOHHAILHEIE,
MHOTOKJIETOYHBIE OPTaHHU3MBI.

OCOOEHHOCTH CTPOECHHUS M KU3HEAEATETHPHOCTH OTHOKJIETOYHBIX OpraHu3MOB. bakrepuw,
apxeM, OHOKJIETOYHBIE I'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrue MpoTHCTHL. KoaoHuansHbE
OpraHU3MBI.

B3anMocBs3p 9acTeil MHOTOKJIETOYHOTO Opranu3ma. TKaHH, OpraHbl ¥ CHCTEMBI OPTaHOB.
Opranu3sM kak exusoe nenoe. ['omeocras.

Txanm pacrenmit. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBarellbHas, I[TOKPOBHAS,
[IPOBOJIAIIAs, OCHOBHasA, MexaHH4yecKas. OCOOEHHOCTH CTPOCHHs, QYHKIHN M pPaCIOI0KEHHUSL
TKaHEW B OpraHax pacTEeHHM.

Tkanum KMBOTHBIX W 4YeJOBeKa. TWIBI JKUBOTHBIX TKaHEW: SIHTENIMAlIbHAs,
COCIMHUTENNbHAs, MbIlIeyHast, HepBHass. OCOOCHHOCTH CTpPOEHHUs, QYHKIMH MU pPacHOJI0XKEHUS
TKaHEH B OpraHax KMBOTHBIX U YeJIOBEKa.

Opransl. BeretaTuBHbIE U reHEepaTUBHBIE OpraHbl pacTeHU. OpraHbl ¥ CUCTEMBI OPraHOB
XHMBOTHBIX U 4ejoBeka. OyHKIIMH OPraHOB U CHCTEM OPraHoB.



Omopa Tena oprammsmoB. Kapkac pactenmit. CkeneThl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX XKMBOTHBIX. HapyxHbii 1 BHyTpeHHMH cKkeneT. CTpOCHHE M THIIBI COEIHHEHHS
KOCTEM.

JIBvoKeHHE OpraHu3MoB. JIBH)KEHHE OJHOKJIETOYHBIX OPraHH3MOB: aMEOGOHIHOE,
XTYTHKOBOE, PECHHMYHOE. JI[BM)KEHHE MHOTOKIIETOYHBIX pACTEHHH: TPOMHU3MBI M HACTHH.
JIBH>XeHHE MHOTOKIIETOUHBIX )KHBOTHBIX U YeJIOBeKa: MbliieyHas cucteMa. Peuiexc. CkeneTnbie
MBIIIIBI ¥ UX paboTa.

IIutanne opranusmoB. Ilornomenue BOIbI, YIJIEKUCIOrO ra3a i MUHEPAIHHBIX BELIECTB
pactenusMu. Iluranue >XMBOTHBIX. BHYTpUIIOIOCTHOE M BHYTPHUKIETOYHOE IHMIIEBAPEHHE.
IIutanue MO3BOHOYHBIX >KMBOTHBIX. OTZENbl NMUINEBAPUTEILHOTO TpakTa. IIMIieBapUTEIbHEBIE
xenessl. [InineBapuTensHas cucTeMa 4eaoBeka.

Jlbixanue opranu3MoB. JIpixanue pacteHuii. Jlpixanue uBOTHBIX. Juddy3us razos yepes
MOBEPXHOCTH KJIeTKH. KoxHoe npixanue. [[pIxatenbHas moBepxXHOCTh. JKabepHoe M JIEro4HOE
nbixanue. JlpIxaHue IO03BOHOYHBIX JXHBOTHBIX W 4YENOBEKa. DBOJIIONHOHHOE YCIOXKHEHHE
CTPOCHHS JETKHX I103BOHOYHBIX >XMBOTHBIX. JlpIXaTelbHas CHCTEMa 4YeloBeKa. MexXaHH3M
BEHTHUJIALMH NETKUX Y NTHI] U MIIEKONUTaomuX. Perynsuus neixanus. J[pxareapHbie 00BEMBL

Tpancnopr BemecTBs y opraHu3MoB. TpaHCHIOPTHBIE CHCTEMBI pacTeHH#. TpaHCIOPT
BCIIECTB Yy XKMBOTHBIX. KpoBeHocHas cuctemMa u €€ opradbl. KpoBeHOCHas cucTeMa
NIO3BOHOYHBIX JKMBOTHBIX M 4denoBeka. Cepane, KpOBEHOCHBIE coCynbl W KpoBb. Kpyru
KpoBOOOpalIeHHsl.  DBONIOIMOHHBIE  YCIOXHEHHS  CTPOEHHS  KPOBEHOCHOM  CHCTEMBI
II03BOHOYHBIX XXHBOTHBIX. PaboTa cep/iia u e€ peryismus.

Beinenenve y opranusmoB. Brinenenue y pacteHuil. BeigeneHwe y KHBOTHBIX.
CokparurensHple Bakyond. Opradbl BblmeneHus. OuibTpamus, CeKpenus H 06paTHOE
BCaChIBAHUE KaK MEXaHM3MbI pabOTHI OpraHoB BhlAeIeHHS. CBS3b MOJNIOCTH Tela ¢ KPOBEHOCHOM
U BBIICIHTEIILHOM CHCTEMaMH. BbiieneHne y mo3BOHOUYHBIX JKHBOTHBIX M 4eIOBeKa. I10YKH.
Crpoenue u QyHkmonuposanue Hehpona. OGpazoBaHHE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allUTa y OJHOKJIETOYHBIX opraHu3MoB. Cropsl Gakrepuii u
LUCTBI MPOCTEHIINX. 3aIlUTa Y MHOTOKJIETOUHBIX pacTenuit. Kytukyna. CpeacTBa macCHBHOM U
XMUMHUYECKOH 3auThl. DUTOHIUIBI.

3ammTa y MHOrOKJI€TOYHBIX )KHBOTHBIX. [IOKPOBBI M MX IIPOM3BOJIHEIE. 3allATa OpPraHu3Ma
or Oonesnedl. MMMmyHHas cucrema uenoBeka. KUIETOUHBI W TI'yMOpaJbHBIH HMMYHHTET.
Bpoxa€uneli ¥ npHOOpeTéHHBIM cnemuduueckuii HUMMYyHHTET. Teopus KJIOHAJIBHO-
cenekTuBHOro uMmyHutera (I1. Dpmux, @. M. bepner, C. Tonerasa). Bocnanurenpubie OTBETHI
Oprasu3MoB. PoJib BpOXKAEHHOIO HMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUA.

PasnpaxuMocTh M perynsius y OpraHW3MOB. Pa3paXWMOCTh Yy OJHOKJIETOYHBIX
opranu3MoB. Takcucel. Pa3npaxumocTs U perynsius y pacteHuid. PocToBble BelecTBa W WX
3HaYEHHE.

HepBHas cuctema u peduieKTOpHas pery/siuus y >KMBOTHBIX. HepBHas cucrema u eé
OTZIeNbl. DBOMIONMOHHOE YCIIOXKHEHHE CTPOCHHS HEPBHOM CHUCTEMBI y JKHBOTHBIX. OTIENsI
TOJIOBHOIO MO3ra II03BOHOYHBIX JKHBOTHBIX. Peduiexc u pednextopHas myra. besycnoBHeie u
YCIIOBHBIE pE(IIEKCHI.

['yMopanbHas peryisius M SHIOKPHHHAS CHCTEMa J>XKMBOTHBIX M dejoBeka. JKeneswl
SHJIOKPHHHOW CHCTEMBI M HX TOpPMOHBL JIeHCTBHE TOpPMOHOB. B3aMMOCBSI3b HEpBHON W
SHIOKPHHHOM cHcTeM. [ unoranamo-runodusapHas cucrema.

JdeMoHCcTpanun

[Toptper: U. I1. ITaBnoB.

Tabmuuel u cxembl: «OQHOKIETOYHBIE BOIOPOCIH», «MHOTOKIETOYHBIE BOIOPOCIIHY,
«bakrepun», «IIpocreiimue», «OpraHbl [BETKOBBIX pacTeHHWit», «CHCTEMBbI OpraHoB
IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHHe HaceKoMbIx», «TkaHH pacTeHui»,
«KopneBeie cucrems», «Ctpoenne ctebns», «CTpoeHHE JHMCTOBOW IUIACTHHKHY», «TkaHH
XKHMBOTHBIX», «Ckener uenoBeka», «[lumeBaputensHas cucreMa», «KpoBeHOCHas cucremay,



«JlpixatenbHas  cucrema», «HepBHas cuctema», «Koxka», «MplmeuHas CHCTEMay,
«BpinenurenbHas cucreMa», « JHIOKpUHHAS cucTeMa», «CTpoeHHe MBI, «IMMYHHTET,
«KumeynononocTHele», «CxeMa MUTaHUS pacTeHuit», «KpoBEeHOCHBIE CHCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue miaHapun», « BHyTpeHHee CTpoeHHe J0XKIEBOIO
uyepBs», «HepBHas cuctema peib», «HepBHas cucrema marymkm», «HepBHas cucrema
npecMmbikaromuxcs», «HepBHas cucrema nrTum», «HepBHas cucTeMa MIIEKOIMTAIOIIHXY,
«HepBHas cucrema genoBekay, «Pediekcy.

OGopynoBaHue: CBETOBOW MHKPOCKOII, MHKpPOIpENapaThl OXHOKJIETOYHBIX OPraHM3MOB,
MHKPOIIpEnapaTsl TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMHM HACEKOMBIX, UTTIOKOXKHX, KHBBIE
9K3eMILIPBI KOMHATHBIX PACTEHMH, repOapuu pacTeHUH pa3sHbIX OTAENOB, BIAXKHBIE MpemapaThl
XHMBOTHBIX, CKEJIETHI II03BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KHBOTHBIX, CKEJIET YEIOBEKa,
o0opynoBaHHME JUId JEMOHCTDALMM IIOYBEHHOTO W BO3AYIIHOIO MHMTAHHS PacTEHHIA,
paciiermieHuss Kpaxmaiga H OeIKkoB 1ojA JeicTBHEM (epMeHTOB, 000OpyaoBaHHE IS
JEMOHCTpPAIIMH OIBITOB 110 U3MEPEHHIO KHU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHbIX
JBYOKEHUH, MOJIEJIM TOJIOBHOTO MO3Ta pa3IHYHbIX KHBOTHBIX.

JlabopaTopnas paGora «/3ydeHne TkaHe pacTeHu».

JlaGoparopHnas pa6ora «/3yueHne TKaHEH KUBOTHBIXY.

JlabopaTopnas pa6ora «/3ydyeHne opraHoB 1[BETKOBOIO PaCTEHHS.

Tema 10. PazMHokeHHe H pa3BHTHE OPraHH3MOB

DopMBI pa3MHOXEHHSI OPraHU3MOB: Oecrofioe (BK/IIoYasi BETeTATHBHOE) M MOJIOBOE. BB
0ecrooro pa3MHOMKEHHS: TOYKOBAHHE, CIIOPYJISIHs, hparMeHTaIHs, KIOHHPOBAHHME.

ITomoBoe pasMHoxeHue. IlonoBele KieTkHM, WM raMmerel. Meio3. Cragum Meiosa.
IloBenenne xpomocoM B Meno3ze. Kpoccurrosep. Bruonornueckuii CMBICT Me#03a M MOJIOBOTO
npouecca. Me#o3 H ero MeCTo B )XU3HEHHOM IIMKJIE OPraHH3MOB.

IlpensaponpineBoe  pa3BuTHe. [‘ameroreHes y IKUBOTHBIX. [lOJIOBBIE  JKEINE3EI.
O6pa3zoBaHue M pa3BHTHE MOJNOBBIX KieToK. CriepmaroreHes u ooreHes. CTpoeHHE IIOJIOBBIX
KJIETOK.

OmnogoTBopeHre M SMOpHOHAIBHOE pa3BUTHE KHUBOTHBIX. CHOCOGBI OILIOIOTBOPEHHUS:
Hapy>KHOe, BHyTpeHHee. [lapTeHorenes.

WujpuBuayansHOe pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
OpraHusmoB. Mopgozenez — o0na u3 2nasmvix npobrem smbpuonozuu. Konyenyus mopghozenos
u mooenu mopgozenesa. Cranuu sMOpHOTeHe3a )XMBOTHBIX (Ha MpEMepe JIArymku). JIpobieHue.
Tunsr npobnenus. [emepmunuposantoe u nedepmunuposannoe opobrenue. bnacmyna, munv
6racmyn. OcoGEHHOCTH ApOOIECHHsS MIIEKOMHUTAIOMMX. 3apOIbIIIEBbIe JIACTKH (TacTpPyJIAIHUs).
3akiaZka OpraHOB M TKaHeW M3 3apOMBIIEBBIX JIMCTKOB. B3aMHOe BIHMsSHHME YacTei
pa3BHBAIOIIErocs 3apojbinia (SMOpHOHANbHAS WHAYKIMS). 3akiagka IUlaHAa CTPOSHHS
KMBOTHOIO KaK pe3ylbTaT HEpapXW4YeCKUX B3aHMOJAEHCTBHH TIeHOB. BiusHue Ha
5MOpHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIBL.

Poct u pasButue >xuBOTHBIX. [locTaMOpuoHanbHBIM nepuon. [IpsMoe U HempsiMoe
pasButHe. PasButne ¢ Meramopdo3om y OEClO3BOHOYHBIX W IIO3BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHHE NMPSIMOTO M HEMPSIMOTO Pa3BHTHS, WX PACIPOCTPAHEHHE B MPHUPOJE.
Tuner pocra >XUBOTHBIX. DakTOpel pEryisiiié pOCTa >KUBOTHBIX M uyejoBeka. Craauu
IOCTOMOPHOHATBHOTO Pa3BUTUS y JKHBOTHBIX M 4YeJIOBEKa. IIepHOIBI OHTOTEHE3a YeOBEKa.
Crapenne u cMepTh Kak OHOJIOTHYECKHE TIPOLIECCHL.

PasmHOXeHHE M pa3BuTHE pacTeHHid. ['ameToput W cropodur. Meio3 B KHM3HEHHOM
mukne pacrenuil. O6pasoBaHue crmop B mporecce Meilo3a. ['amMeTorene3 y pacTeHHi.
OnnogoTBOpeHHE M pa3BUTHE PACTHTENBHBIX OpraHu3MOB. JIBOWHOE OIUIOJOTBOpPEHHE Y
I[BETKOBBIX pacTeHui. OOpa3oBaHHE U Pa3BUTHE CEMEHH.

MexaHu3MBI pery sy OHTOT€He3a y PaCTEHUH U )KHBOTHBIX.

JdemMoHCcTpanMu

IToptpetsr: C. I'. Hapammn, X. [lIneman.



Tabnuupr u cxemel: «BeretatuBHOE pasMHOKeHHE», « THIIBI GECTIONOr0 Pa3sMHOKEHHY,
«Pa3sMHOXEHHME XIaMHIOMOHANBD), «Pa3MHOXEHHE OBIUEHBY, «Pa3MHOXEHHE THIpED,
«Meiio3», «Xpomocomel», «I'ametorenes», «CTpoeHHe SHIEKNETKH H CIHEPMATO30UIAY,
«OcHOBHBIE CTamuu OHTOreHes3a», «I[IpsmMoe W HempsaMoe pa3BuTHE», «Pa3BUTHE MaiicKOro
Kyka», «PasButne capanum», «Pa3BuTHE IATymKH», «/[BOHHOE OIUIOIOTBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHHe CeMSH OJHOAONBHBIX M JBYAOJBHBIX PacTeHUH», KH3HEHHBI MUK
MOPCKOH ~ KamyCTbl», «Ku3HeHHBIH 1mHKI Mxa», <« KH3HEHHBI IMKI HamOpOTHHKAY,
«KM3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MEKPONPENIAPATHI IHITEKIETOK M CIIEPMATO30H/I0B,
Mozenb «LIMKT pa3BUTHSA JISTYIIKH.

Jlabopatopnass paGora «M3ydeHHe CTpOEHHS TIONOBBIX KJIETOK HA TOTOBBIX
MHKpOIIpenaparax».

IIpakTryeckas pabora «BpLIBICHHE NPU3HAKOB CXOJCTBA 3apOJbIIEH MO3BOHOYHBIX
KHBOTHBIX).

JlaGopaTopnas pa6ora «CTpoeHHe OPraHoOB Pa3MHOXEHHS BBICIIMX PACTECHHI.

Tema 11. I'enernka — HayKa 0 HAC/I€ACTBEHHOCTH M H3MEHYHBOCTH OPraHA3MOB

Hcropus cTaHOBNEHHS W pa3BUTHS TEHETHKH Kak Hayku. Paboter I. Mengens, I'. ne
O®pusa, T. Moprana. Ponb oTedecTBEHHBIX Y4EHBIX B PasBHTHH TeHeTHkd. PaGorsr H. K.
Konenosa, H. M. BaBunosa, A. H. Benosepcxkoro, I'. JI. Kapneuenko, }0. A. @umunuenko, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHYECKHE MOHATHS W CHMBOJIBL. [ OMOJNIOTHYHBIE XPOMOCOMBI, aJLIEIBHBIE
T€HBl, albTCpPHAaTUBHBIC TNPU3HAKH, JIOMMHAHTHBIH M PELECCHUBHBIM TNPH3HAK, T'OMO3MIOTA,
T€TEpPO3UroTa, YHCTas IMHHS, THOPUIABI, TeHOTHI, (eHOTH. OCHOBHBIE METOIBI T€HETHKH:
rUOPUI0IOTMYECKHH, IUTOJIOTHYECKHUM, MOJIEKYIIPHO-T€HETHIECKHIA.

JleMOHCTpanuu

IToprpersr: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Komsnos, H. 1. Basunos, A. H.
Benosepckuii, I'. JI. Kapneuyenko, 0. A. ®uwmnuenko, H. B. Tumodees-PecoBckuit.

Tabmuie! u cxemsr: «MeToapl TeHeTHKNY», «CXEMBI CKPELIABAHHUS.

JlaGopaTopnas pa6ora «/[po3oduia Kak 00BEKT FeHETHIECKHX HCCIIEI0BAHMI.

Tema 12. 3aK0HOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHaens — 3aKOH €IMHOOOPa3Hs
ruOpuI0B nepBoro moxoieHus. [IpaBuio momuHHMpoBaHus. Bropoli 3akoH MeHnens — 3akoH
pacIIeTICHHs IPU3HAKOB. L{MTONOrNYecKre OCHOBBI MOHOTHOPHIHOTO CKpeIniBanus. I uioresa
YHCTOTHI FaMeT.

AHanu3upylomee — CKpelluBaHHe.  [IpOMEXYTOYHBIM  XapakTep  HacJIeJOBaHHMI.
Pacimiennienne Npu3HaKoB PH HEMOJIHOM JOMHHUPOBAHMH.

Jurubpunnoe ckpemmBaHue. TpeTwii 3akOH MeHaens — 3aKOH HE3aBHCHMOTO
HacJeI0BaHHs NIpU3HaKoB. [{uronornyeckue OCHOBBI JUTHOPUIHOTO CKPEIIMBAHMSI.

Cuennennoe HacienoBaHue npu3HakoB. Pa6otsl T. Moprana. CuenieHHOe HacleJ0BaHue
T€HOB, HAPYIICHHE CUEIIEHUS MEXY FeHaMH. XPOMOCOMHAs TEOPHS HACJIEACTBEHHOCTH.

I'enerrka mosja. XpOMOCOMHBIH MEXaHH3M OIpEENeHHs] Mojia. AYTOCOMEI M IIOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHBIH M IeTeporaMeTHBIM I0JI. [eHeThyeckas CTPYKTypa IONOBBIX
XxpomocoM. HaciienoBanue Npu3HAKOB, CIEIUIEHHBIX € TIOJIOM.

I'enotun kak nenoctHas cucrema. [lneHOTponMs — MHOXECTBEHHOE IEHCTBHE TIeHa.
MHoxecTBeHHBIH aienn3M. BianMogeiicTBue HeautenbHbIX TeHOB. KOMILIEMEHTapHOCTB.
Onucra3s. [Nomumepus.

['eneTnyeckuii KOHTPOJb pa3BUTUS pACTEHHH, JKMBOTHBIX M 4YeEJIOBEKAa, a TaKKe
(GH3MOTOrMYECKUX TPOIECCOB, IOBENEHMSs M KOTHHTUBHBIX (YHKIHMH. | eHeTHdecKue
MEXaHHU3MBl CHMOMOTeHe3a, MEXaHH3MbI B3aUMOJEHUCTBHS «XO3SHH — MapasdT» H «XO3JHH —
MHKpOOHOM». I 'eHeTHYECKHEe aclieKThl KOHTPOJISI ¥ M3MEHEHHs HAC/IeICTBEHHON HH(pOpMaIHy B
IIOKOJICHUSIX KJIETOK ¥ ODIaHHU3MOB.



JdeMoncTpanun

Ioprpetsr: I'. Mennens, T. Mopras.

Tabmuuer u cxemsr: «IlepBeiit U BTOpOIA 3aKoHBEI Menaens», «Tperuii 3axon MeHaemns,
«ABanvsupyrolee ckpemuBanuey», «Hemonnoe nomuuupoBanue», « CuenieHHOe HAacIeI0BaHUE
IPU3HAKOB y Apo30GuibD, «I'enetrka nomay, «Kaprorun genosekay, «Kaprotun apo3oduisy,
«Kapuotun nruien», « MHOXECTBEHHbIH ajlIen3M», «B3auMoieicTBHE T€HOBY.

OGopynosanue: MOJENb Ul JEMOHCTPAIlMU 3aKOHOB €IUHOOOpa3vsi rHOPHIOB MEPBOrO
ITOKOJICHUSI M PpAaCIIENJICHHs I[PU3HAKOB, MOJENb A JAEMOHCTpAallMM 3aKOHa HE3aBHCHMOIO
HacJIeJOBaHHs MPU3HAKOB, MOJENb Ul JEMOHCTPALMHU CLEIUICHHOTO HAacJeJOBAaHHS TPH3HAKOB,
CBETOBOM MHKPOCKOII, MUKpomnpenapar: «/Ipo3odunay.

IIpakTuyeckas pabora «M3yueHue pe3ysnbTaToB MOHOTHOPHIHOIO CKpPEIIMBAHHS Y
JPO30GHIIBD.

IlpakTudeckas pabora «V3ydyeHune pe3ynbTaToB AUTHOPHIAHOIO CKpPELIMBAHHSA Y
IpO30(HITBD.

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

B3auMozelicTBHEe T'eHOTHNIA M Cpelbl Nnpu (GopMHUpOBaHHH (eHoTHna. M3MEHYHBOCTH
npu3HakoB. KauecTBeHHbIE ¥ KOJNMYECTBEHHbIE IPHU3HAKH. BHAB  HM3MEHYHBOCTH:
HEHACJIEACTBEHHAs] ¥ HACJICICTBEHHA.

Mopuduxanyonnas u3MeHIUBOCTh. Poib cpemsl B (OPMHPOBAHHH MOAU(DHUKANMOHHOM
n3MeH4YHBOCTH. Hopma peaknuu mpusHaka. BapuarmoHHBIM psn U BapmanuonHas kpusas (B.
Horanncen). CBoicTBa MOAU(PHKATHOHHON H3MEHYUBOCTH.

I'enoTunuyeckas u3MeHYUBOCTH. CBOMCTBA T'€HOTHUIHYECKOW WM3MEHYMBOCTH. BHBI
T€HOTHUIIMYECKON U3MEHYMBOCTH: KOMOMHATHBHAS, MyTaI[AOHHAS.

KombOunatiBHas M3MEHYHBOCTE. Meif03 W IMOJIOBOM MPONECC — OCHOBA KOMOHHATHBHOM
U3MEHYHUBOCTH. POJIb KOMOMHATHBHON M3MEHYHBOCTH B CO3JIaHHH T'€HETHYECKOTO pasHO0Opas3us
B IIpeJieIax OJHOTO BHJIA.

MyranyonHas HW3MEHYMBOCTh. BHIBI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrnoHTanHble M MHIYLUPOBAHHBIE MyTallWd. SIepHblE W IMTOIUIA3MATHYECKHE MYTallWH.
ComaTtudeckue H TOJOBble MyTauuH. [IpHYMHBEI BO3HHKHOBEHHS MyTal[Mil. MyTareHbl M HX
BIMsHHME Ha OpPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIIHOHHOTO Ipoliecca. 3aKOH I'OMOJIOIMYECKHMX
pPAOOB B HacleACTBEHHOM wu3MeHuuBOCTH (H.M. BaBunoB). BHesnepHass W3MEHYHMBOCTHD H
HaCJIEICTBEHHOCTb.

Onueenemuka u 5NU2EHOMUKA, DONb DNUSEHEMUYECKUX (DAKMOPO8 6 HACLe008aHUU U
UBMEHYUBOCU (PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JeMoHCcTpauun

IToptpetst: I'. ne ®pus, B. Uoranncen, H. Y. Basuios.

Tabmuusr u cxemsl: «Buasl w3MeHuMBOCTH», «MOAM(PUKAIMOHHAS H3MEHUYMBOCTEY,
«KoMOuHaTuBHAas H3MEHYHUBOCTDY, «Meiiosy, «OMIo10TBOPEHHEY, «'eneTudeckue
3aboseBaHUs YeIOBeKay, «BUapl MyTammiiy.

O6opynoBaHue: XuWBble U repbapHble SK3eMIUISIPhl KOMHATHBIX DPACTEHHM, DPHCYHKH
(dboTorpaduu) KHBOTHBIX C Pa3TMYHBIMH BUIAMH H3MEHUYHBOCTH.

JlaGopaTtopnas paGora «lMccienoBaHHe 3aKOHOMEPHOCTEH  MOIH(DHUKAIMOHHON
u3MeH4uBOCTH. [TocTpoeHre BapuallioHHOTO psiia ¥ BapHALMOHHOM KPUBOM».

IIpakTnaeckas pabora «MyTtanuu y 1po30GHiIb (Ha TOTOBBIX MHKPOIIPENaparax)y.

Tema 14. I'eHeTHKa Yel0BEKA

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCIIEI0BaHMS I€HOMa 4YeJIOBEKa.
Metopl M3ydyeHHs T'€HETHKH YeoBeKa: eHealOrHYeCKHi, OIM3HEOBEIN, [MTOICHETHIECKHI,
MOMYJIAIHOHHO-CTATUCTUYECKUH, MOJIEKYJISIpHO-TeHeTHYeckuid. COBpEMEHHOE ONpezeieHue
T'€HOTHUIIA: IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C moMoinbko ITIP-
anaimm3a. Hacnencteennsie 3aboneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YEIOBEKa.
bone3nn ¢ HacneACTBEHHOHM NpenpacHoOkKEHHOCTHIO. 3HAYEHHE MEIUITMHCKONW T'€HETHKH B



IIPEIOTBPAICHHHA M JICYCHHH TCHETHMYECKHX 3a0ojieBaHUM dYenoBeka. MeauKo-reHeTHYECKOoe
KOHCYNIbTHpOBaHHe. CTBOJIOBbIE KIETKH. IIOHATHE «T€HETHYECKOTO TPy3a». ITHYECKHE ACTEKTHI
HCCIICJOBaHHM B 00J1aCTH PEAAKTHPOBAHKS TEHOMA M CTBOJIOBBIX KIIETOK.

I'eHeTryecKue (aKTOPHI MOBBINIEHHOM YYBCTBHTEIBHOCTH YEIOBEKA K buzndeckoMy u
XUMHYECKOMY 3arps3HEHHMIO OKpYXKalomled cpenpl. ['eHeTHdecKas NpeapacloNoKeHHOCTh
YEIOBEKA K MATOJIOTHSIM.

JdemMoHcTpanuu

Tabmuuer u cxembr: «Kapuotun 4enmosekay, «MeTomsl U3YYCHHs TC€HETUKH YEIIOBEKAY,
«I'eneTndeckue 3a60JI€BaHMS YETOBEKA).

IlpakTuyeckas pabora «CocraBienne u aHATHU3 POJOCITIOBHOMN).

Tema 15. Cenexuusi opranuzmon

JlomecTukanus u cenekuus. 3apoXIeHHE CENeKIHH W IOMecTHKAmuH. Ydenme H. U.
Baswuiiosa o IleHTpax mpoucxoxaeHus u MHOroo0pasus KyJIbTYPHBIX pacTeHui. Poib cenexiuu
B CO3JaHMH COPTOB paCTeHHH ¥ 1NOpold XUBOTHBIX. CopT, IOpoJa, IITaMM. 3aKoH
T'OMOJIOTMYECKHX DAIOB B HACIEACTBEHHOM m3meHunBoctH H. W. BaBuiosa, ero 3nauenue s
CEJIEKLIMOHHOM paboTEL.

Meronsi cenexumonHoi pa6oTsl. UckyccTBeHHBIH 0TGOp: MACCOBBIH U WHIABUYaJIbHBIHA.
Otanbl KOMOMHAIMOHHOM CeNneKuuH. VICTIBITaHHe POM3BONMTENEH MO noroMcTBy. OTOOp MO
TCHOTHITY C IIOMOIIBIO OLCHKH (PEHOTHIIA TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IOMOLIBIO aHATH3a
JTHK.

VIckyccTBeHHBIH MyTareHe3 Kak METOJ CENeKIMOHHOW paGoThl. PalMaldoHHEI M
XUMUYECKMH MYTareHe3 Kak HCTOYHMK MyTalWi y KyJIbTYPHBIX ()OPM OpraHH3MOB.
Vicrionb30BaHMe TEHOMHOTO pEJaKTHPOBaHHS H METONOB PEKOMOHHAHTHBIX JHK s
NIOJY4YECHHUS HCXOJHOIO MaTepraia i CEJIEKIIUH.

Iomyyenne momumiuonnoB. BHyTpuBuIOBas rHOpHIM3AIHL. bnuskoponacTBenHOE
CKpeUMBaHUe, UM MHOpHMHT. HeponcTBeHHOE CKpellyBanye, Wik ayTOPUIMHET. | eTeposuc u
ero npuyuHel. Mcnonbsosanue rereposuca B cenekumd. OTnanéHHAs THOPHAM3ALHS.
IIpeosonenne Gecrmomust MEXBHIOBBHIX THMOPHIOB. JIOCTHXKEHHS CeNEKIHH pacTeHHnit u
XKHMBOTHBIX. «3e/1€HAsA PeBoNIOyUs».

CoxpaHeHHe W W3yYeHHe T€HETHYECKHX DECYPCOB KyIbTYPHBIX PACTCHHH M HX IHKHX
ponuyeH Ui CO3aHusI HOBBIX COPTOB U THOPHIIOB CENbCKOXO3AHCTBEHHBIX KyIbTYp. M3yuenue,
COXpaHnenue u ynpaeiieHue 2eHeMu4ecKUMU pecypcamu cenbCKOX03aUCMEeHHbIX U NPOMbICTIOBbIX
JHCUBOMHBIX € YeNAX YIYHUleHUsL CYWeCMEYIOWUX U CO30AHUS HOBbIX NOPOO, NUHUN U KPOCCOS, 6
MOM YUCIe C NPUMEHEHUEM COBPEMEHHBIX MEMOO06 HAYYHBIX UCCIe006AHUN, NepPedo6bix UOel U
NePCneKmuBHbIX MeXHOI0U.

JeMoHcTpanun

Hoprpersr: H. U. Basunos, Y. B. Muuypus, I'. JI. Kapneuenxko, I1. IT. JIykssaerxo, B. J1.
Acraypos, H. Bopoyr, JI. K. Benses.

Tabnuupl u cxembl: «L[eHTPEI IPOUCXOXKAEHHS  MHOTOOGPA3HS KyJIbTYPHBIX PACTEHHILY,
«3aKOH TOMOJIOTHYECKHX PSOB B HACIENCTBEHHOM H3MEHYHMBOCTHY», «METOIBI CeTeKInmy,
«Orpanénnas rubpuamsanus», «MyTareHes».

Jlaboparopnas pabora «V3yueHHe COpPTOB KyJbTYPHBIX PacTEHHH M TOPOJ JOMALIHHX
KHUBOTHBIX).

JIaGoparopnas pa6ora «M3yyenne METOIOB CeEKIMH PACTEHUIAY.

IIpakTHaeckas pa6ora «[IpuBUBKa pacTeHHI».

Ixckypeusi «OCHOBHBIE METOZBI M JOCTHXKEHHUS CENEKIMM DAacTeHHM M JKMBOTHBIX (Ha
CEJIEKUHOHHYIO CTAHIHMIO, IJIEMEHHYIO (DEpMy, COPTOMCHBITATENbHBIA y4acTOK, B TEIUIMYHOE
XO35ICTBO, B JIaOOPAaTOPHIO arpPOYHHBEPCHTETA MIIM HAYyIHOTO LIEHTPA)».

Tema 16. buoTexHo/I0rHs U CHHTeTHYECKAA GHOIOTHS

OOGbeKThl, HCHONMb3yeMble B OHOTEXHONOIMH, — KJIETOYHBIE U TKAHEBHIE KYyJIBTYpHI,
MHUKDOOPTaHU3MBI, HX XapakTepHCTUKA. TpaauiMoHHas OHOTEXHOJIOTHSA: XJeOoIeyeHue,



IIOJTyYEHHE KHCIIOMOJIOYHBIX NPOAYKTOB, BUHOAEnHe. Mukpoburonornyeckuii cuate3. OOBEKTHI
MHKPOOHOIOTHYECKUX TeXHONOrHi. [Tpou3BoacTBO Gernka, aMHHOKHCIIOT H BUTAMHMHOB.

Co3ganMe TEXHONOTMH W  HMHCTPYMEHTOB  II€JICHAINPABICHHOIO HM3MEHEHHMsS U
KOHCTPYMPOBAHHUS T'€HOMOB C LEIBIO NTOJY4YEHUS] OPTaHU3MOB M MX KOMIIOHEHTOB, COAEPIKAIIHX
HE BCTPEYAIOIIHUECS B IPUPOAEC OMOCUHTETUYECKHE TTYTH.

Knerounas ummxeHepus. MeTonbl KylbTyphl KJIETOK M TKaHEH pPaCTEHH# M >KHBOTHBIX.
Kprobanku. Comarnueckass TMOpHAM3aNMS W COMAaTHYeCKHil sMmOpuorenes. Mcmonb3oBaHue
raljion/IOB B CENIEKUMH DpacTeHuH. [lonyyenue moHokIOHAnbHGLIX anmumen. Hcnonv3oeanue
MOHOKNIOHANIbHBIX U NONUKNIOHAIbHLIX aHmumen 6 meouyuHe. VICKyCCTBEHHOE OILIOJJOTBOPEHHE.
PekoHCTpyKIMA SHIEKIETOK M KIOHHPOBAaHHE JKMBOTHBIX. METOJ TpaHCILUIAHTAllMH SEp
KJIETOK. Texnonozuu 0300poeienus, KyibmuBUpoBaHUs. U MUKPOKIOHANLHO20 PA3MHONCEHUS
CeNbCKOXO03AUCMEEHHBIX KYIbMYP.

XpoMocoMHasi ¥ I'eHHass HHXKEHEpHsl. VICKyCCTBEHHBINM CHHTE3 TeHa M KOHCTPYHMPOBAHHE
pexomOunanTHeiX JIHK. Cosoanue mpanceennvix opeanuszmos. JIOCTHXEHHS ¥ TEPCIEKTUBBI
XPOMOCOMHOHW M TE€HHOM HH)KCHEPHUHM. ODKOJOTHYECKHE W JTHYECKHE MpPOOIEeMbl TEHHOMU
MH)XCHEPHH.

Menununckue 6uorexnosnoruu. [locrrenomuas mupposas MenunuHa. [T1{P-aquarnocTuka.
MerabonoMHbIi aHATN3, TEHOLEHTPUIECKUM aHAM3 IIPOTEOMA YENIOBEKA ISl OLEHKH COCTOSHHUS
ero 3mopoBbs. Mcmonp3oBaHWe CTBOJIOBBIX KJIE€TOK. TapreTHas Tepamus paka. 3D-
OuoMHXKEHepHs Ui pa3paboTKH (yHIaMEHTAIbHBIX OCHOB MEIMIMHCKHX TEXHOJIOTHH,
CO3JJaHUS KOMILJIEKCHBIX TKaHEH COYETAHMEM TEXHOJOTHH TpPEXMEPHOro OHONpPHUHTHHTA H
ckaddonuHra Ui peleHns 3a1a4 NepCOHATM3HPOBAHHON MeIUIMHEL.

Co3nanue BEKTOPHBIX BaKIMH C LENbI0 O0ECHeYeHHS KOMOMHHPOBAHHOM 3AIMTEI OT
Bo30yaureneii OPBU, ycraHoBieHHe MOJEKyIApHBIX MeXaHH3MOB (yHKimoHupoBanus PHK-
COJIEpXKall[MX BUPYCOB, BBI3BIBAIOLIMX 0COO0 ONacHbIe 3a00JI€BaHMS YETIOBEKA U )KABOTHHIX.

JdeMoHcTpanun

Tabmuuber u  cxems: «Mcnomp3oBaHHE MHKPOOPTaHH3MOB B IPOMBIIIEHHOM
npou3BoAcTBey, «Kiierounas nmxenepus», «I eHHas HHXSHEPUS».

JlaGopaTopnas paGora «/3yueHrne 06bEKTOB OHOTEXHOIOTHI.

IIpakTH4yeckas padora «IlomydeHHEe MOJTOYHOKHUCIIBIX IPOIYKTOB).

IKcKypens «BHOTeXHOIOrHs — BakHEHIas MPOU3BOAMTE bHAS CHJIAa COBPEMEHHOCTH (Ha
OHOTEXHOJIIOTHYECKOE IIPOU3BOJICTBO)).

11 KJIACC

Tema 1. 3apoxkaenne H pa3BHTHE 3BOJIIOLHHOHHBIX NPEICTABIEHH B OHOIOrHH

OBomonuonHas Teopus Y. Jlapsuna. [Ipenochuiks BOHUKHOBEHHS JapBUHU3MA. JKU3Hb
U Hay4Has nestenbHOcTh Y. JlapBuHa.

JiBwxxymue cunel sBomond BHAoB 1o Y. JlapBuHY (BbICOKas HHTEHCHBHOCTH
pa3MHOXX€HHS OPraHM3MOB, HAaCJIEICTBEHHAass HM3MEHYUMBOCTh, OOppba 3a CylnecTBOBaHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).

Odopmnenune cunteTnyeckoi Teopun 3Bomonuu (CTD). HelirpansHas TeOpHs 3BOJIOIUH.
CoBpeMeHHas 9BONIIOLMOHHAs OHONOTHS. 3HAYCHHE JBOJIFOMMOHHOW TEOPHH B (YOPMHUPOBAHUH
€CTECTBEHHO-HAYYHOU KapTUHBI MHpA.

JeMoHCTpanuu

IToptpersl: Apucrorens, K. Jlunneit, XK. B. Jlamapk, 3. XK. Cent-Unep, XK. Kiosse, Y.
Japeun, C. C. YerBepuxos, 1. Y. lImansraysen, Jix. Xonzeitn, /1. K. Benses.

Tabmunel u cxemsl: «Cucrema xuBoit npuposs! (mo K. Jlunuewo)», «JlecTHHIA )XUBBIX
cymectB (mo Jlamapky)», «Mexanu3m GOpMHUpPOBaHHS TNPUCHOCOOICHUH y pacTeHHH H
XHUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapmpyra nyremectust Y. Jlapeunay, «Haxomgxu Y.
Hapsuna», «®opmbl GopeOblI 3a cymecTBoBaHHe», «Ilopoabr romybei», «MHoroobpasue



KyIbTYpHBIX GopM KamycThl», «[lopoasl foMamHuX KUBOTHBEIX», «CxeMa 06pa3oBaHMsl HOBBIX
Bua0B (o Y. JlapBuHy)», «CxemMa COOTHOLICHHS ABMKYINHX CHJI 3BOJIONMK», «OCHOBHBIE
IOJIOXKEHHS] CHHTETHYECKON TEOPUH SBOJTIOIIHH.

Tema 2. Mukpo3Bo/IIOnHs U €€ pe3yabTaThl

ITomynanus xak sjIeMeHTapHas eIHHMIA SBOMONHH. COBPEMEHHBIE METOABI OILEHKH
TeHETHYECKOTO pa3zHOOOpa3us U CTPYKTYpBI NomyJisimii. Vi3sMeHeHne reHo(GOH/1a IOy KaK
3JIEMCHTapHOE 3BOJIIOIMOHHOE SIBICHHE. 3aKOH reHeTHyeckoro paBHoBecus JDk. Xapau, B.
Baitn6epra.

OnemenTapHble  (akTOpsl (OBHXKYINME CHIbI) 5BOMIONMH. MyTAalMOHHEIH MpoILEce.
KoMOuHatvBHas M3MEHYHBOCTH. J[peiid) renoB — ciyyaiiHble HEHANPaBICHHBIE HW3MEHEHHUS
4acTOT awtened B momynsuusax. D(QeKT ocHoBatens. Oggexm OymuLiouHo20 20pnviuiKa.
CHuoicenue 2enemuyecko2o pasnoobpasus: npudunel u creocmeus. Ilposenenue sgpgpexma
Opeucha 2enoe € OGonvwux u manvix nonyisyusx. Murpamuu. W30usmms  momyssmmii:
reorpapuyeckas (IIpOCTPaHCTBEHHAs ), OHOJIOrHYecKas (PEnpoayKTHBHAS).

EctectBennsiit o160p — Hanpasistommii $akTop 5BomonEd. MOpMEI €CTECTBEHHOTO
oTOOpa: IBHKYIIMH, CTaOHMIM3MPYIONMi, pa3phiBaromil (Iu3pynTuBHELA). [lomoBoi oT6op.
Bo3HMKHOBEHHE U 3BOJIONHMSA COIUATBHOIO MIOBEICHHUS )KHBOTHBIX.

[Iprcoco6eHHOCTh  OPraHM3MOB KaK pe3yJIbTal MHKPOIBOJIONMH. BO3HMKHOBEHHE
IPUCTIOCOOIEHHH y opranu3MoB. ApoMop¢o3sl ¥ wauoanantanuu. [[puMeps! IpucnocobneHni
y OpraHu3MoB: Mopdojoruueckue, (QU3HOIOrHYECKHE, OHOXHMHUYECKHE, IOBEICHUYECKHE.
OTHOCHTENBHOCTB NIPHCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuu M cTpykTypa. BHmooOpasoBaHue Kak pe3yibTaT MHKDPOIBOIIONHH.
M3omsiunss — xmodeBod (axrop BuAooOpazoBaHms. IlyTh H croco6GBl BHAOOGPA3OBAHMS:
aJuloniaTpu4eckoe (reorpaduyeckoe), CHMIATPHYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE»
(monmruTonM3anys, rubpuansanms). JJIuTe bHOCT SBOMIOIHORHBIX IIPOIECCOB.

Mexanu3mbl popMHpOBaHHS GHOIOTHYECKOTO PasHOOOpa3Hs.

Pone sBomouuonHOM GHoMorME B pa3pabOTKe HAy4HBIX METONOB COXPaHEHHMS
61opa3sHO0Opa3us. MUKDPOIBOMIONKS M KO3BONIONMS NAapasdTOB U MX X035€B. MeXaHH3MEI
(opMupOBaHHS YCTOWYHBOCTH K aHTHOMOTHKAM H CIIOCOOKI 6OPBLOEI ¢ HEl.

JdemMoHcTpanuu

[Toptpets: C. C. YerBepukos, D. Maiip.

Tabmume! u cxemel: «MyTanMOHHAsE H3MEHYHBOCTBY, «[IOMYIISIIMOHHAS CTPYKTypa BHIA»,
«Cxema mposBIeHUs 3akoHa Xapau—BaituOepra», «JIBHXKyIIME CHJIBI  SBOJIOLHNY,
«DKojIoruYecKas H30JLALM IMOMYJSAIMNA ceBaHCKOW (openn», «['eorpapuyeckas H30IAIMSL
JIMCTBEHHUIIB CUOMPCKON M JIMCTBEHHMIBI AaypcKoit», «[lomysimuoHHBIE BOIHEI YACIEHHOCTH
XMIIHAKOB M KepTB», «Cxema naeHCTBHS ecTecTBEHHOro otbopa», «®Popmel GopsOBI 3a
CYIIECTBOBAHHEY, «apycTpuanbHbIM MEJIaHu3MY, «XuBbIe HCKOIIaeMBIEY,
«IToKpOBHTENLCTBEHHAs OKpacka J>XHBOTHBIX», «lIpemympexaaromas OKpacKa >HMBOTHBIXY,
«DuU3KOJIOTHYECKHE afanTauny, «IIprHcnocobIeHHOCTs OPraHu3MOB U €€ OTHOCHTENHLHOCTEY,
«Kpurepun Buna», «Bunsl-asoiiaukm», «CTpykTypa BHaa B 1mpupoje», «Croco6st
BUI00OpazoBanus», «[eorpapuueckoe  BumOOOpasoBaHWe TPEX  BHIOB  JIAHABIIEHY,
«DKOJIOTHYECKOE BHA000pa3oBaHHE BHIOB CHHHUI, «[lonmmmionasl pacrenuii», «KamyctHo-
peledHbIi THOPUIY.

OGopynosanue: repbapuy pacTeHHH, KOJUIEKIMH HACEKOMBIX, Yydelia IITHIl U 3BEPEH C
NpUMEpaMH Pa3jIMYHBIX IPUCIOCOOIEHHH, Yydena NTUIl U 3Beped pa3HBIX BUAOB, repbapuu
pacTeHmii OIM3KUX BUIOB, 00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.

Jla6opaTopHas pabora «BrisBleHHE H3MEHUMBOCTH y 0COGEN OJHOTO BUIAY.

JlabopaTtopnas pabora «lIpucnocoGieHHss OpPraHW3MOB H WX OTHOCHTENIbHAS
11e71€c000pa3HOCTh).

JlabopaTopnas pa6ora «CpaBHEHHE BUIOB [0 MOP(OIOTHIECKOMY KPHTEPHIO).

Tema 3. MakpodBoJiionus 4 €€ pe3yJabTaThl



MeTozp! u3ydeHus MaKpo3IBOIOLHH. [1a/IeOHTOIOrHYeCKHE METOIbI H3yYEHHS IBOJOLHMH.
ITepexonnbie GOPMBI U GUIOTEHETHYECKHE PSIbI OPraHU3MOB.

buoreorpapuueckne Meronpl u3ydeHus sBomoimH. CpaBHeHHe GOpsl M (hayHBI
MaTepHKOB ¥ OCTPOBOB. buoreorpapuueckue ob6aactu 3eMmin. BUIbI-9OHIEMUKY ¥ PETTHKTEL

OMOpHOJIOTHYECKHE M CPaBHHUTEIBHO-MOP(HOIOTHYECKAE METOIBI M3YYEHMS 3BOJIOLHH.
['eHeTHYECKHE MEXAHM3MBI HBOJIONWM OHTOrE€HE3a M MOSBJICHHS 3BOJIOIMOHHBIX HOBIIECTB.
I'omMoIoruYHEIe ¥ aHATIOTHYHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBu3Mbl. MoIeKyIspHO-
TCHETHYECKHE, OHOXMMHYECKHE M  MaTeMaTHYeCKHE METOABI HM3y4eHHs OSBOJIOLHH.
I'omonoruynsie rensl. CoBpeMEHHBIE METO/IbI IOCTPOEHHS (PUIIOTEHETHYECKHX IEPEBBEB.

XPOMOCOMHBIE MYTAIIMH ¥ SBOJIIOLUS TEHOMOB.

OOmme 3akOHOMEPHOCTH (TIpaBHia) 9BOMOUMH. [lpunyun  cmenvi  QyHKyuii.
HeobpatumocTs 3Bomonuy. AnantuBHas paguaius. HepaBHOMEPHOCTE TEMITOB SBOJIOIHH.

JeMoHcTpanmun

IMoptpetsr: K. M. bap, A. O. Kosanesckuit, ®. Miomiep, J. ['ekkeb.

Tabmuusr u cxempl: «PUITOreHETHYECKHH PSIT JOMAIH», K APXEONTEPUKCY, «3BEpo3yOhie
sweps», «Creronedansn», «PunnoduTh, «CeMeHHBIE MANOPOTHHKWY», «Broreorpapuyeckue
30HBI 3emin», «[lpelid koHTHHEHTOB», «Pemuktery, «HavanpHsie craguu 3MOPHOHAILHOTO
Pa3BUTHS  NO3BOHOYHBIX  JKHBOTHBIX», «I'OMOJOTMYHBIE ¥  aHAQJIOTHYHBIE OpPraHBDY,
«PynmaMeHTB», «ATaBU3MBDY, «XPOMOCOMHBIE HAbOpH YEIOBEKAa W INMMIIaH3e», «[ JaBHBIE
HampaBJICHUs IBOJIIOLUKY», «OOImKe 3aKOHOMEPHOCTH 3BOJTFOIIHM.

OGopynoBanue: KOJIEKIMH, TepOapyy, MyJSKH HCKONMAeMBIX OCTATKOB OpPTraHH3MOB,
MYJSDKA TOMOJIOTMYHBIX, aHAJIOTHYHBIX, PYAMMEHTAPHBIX OPraHOB M aTaBH3MOB, KOJUIEKI[UH
HACEKOMBIX.

Tema 4. IIponcxoxkaeHne H pa3sBUTHE KH3HH Ha 3emile

Hay4nble rvnoTe3sl NPOMCXOXKIEHHS XKH3HH Ha 3emiie. AGHOre€He3 M IaHCIIEPMHUSL.
Jlonay4yHble TIPEACTABICHHS O 3apPOXKICHHH JKH3HH (KpealuoHH3M). ['HIoTe3a IOCTOSHHOTO
CaMO3apOoXKIeHHUS KU3HH U €€ onpoBepikenue onbitaMu ®@. Penn, JI. Cnamnannanmy, JI. INactepa.
ITpoucxoxnaenue Xu3HA U aCTPOOHOIIOTHS.

OcHOBHBIE 3Tallbl HEOPraHMYECKOI IBOIIONHH. [1aHeTapHas (reojoruyecKkas) 3BOIONHSL.
XuMHYeCcKas JBOMIONUS. AOHOTCHHBIH CHHTE3 OPraHHYECKHX BEIIECTB M3 HEOPraHHYECKHX.
Oneir C. Mumnepa u I'. I0Opu. O6GpaszoBanue mojmmepoB u3 MoOHOMepoB. KoamepsarHas
runore3a A. WM. Omnapuna, rumoreza nepBuuHoro Oynbona J[k. XonaeiiHa, reHeTHyecKas
runoresa I'. Mémnepa. Pu6osumsr (T. Yek) u rumoresa «mupa PHK» V. Tmnbepra.
®opmupoBaHHe MEMOpaH U BOSHUKHOBEHHE IIPOTOKJIETKH.

Hcropus 3emmnm u MeTomsl €€ u3ydeHHs. VIcKomaembie OpraHHYECKHE OCTATKH.
I'eoxponomoruss u e€ Meromsl. OTHocHTenbHAss ©  abCONMIOTHAs  IE€OXPOHOJIOTHS.
['eoxpoHoIOrHYecKas mKaja: S0HBI, 3PbI, IEPAOIBI, SITOXH.

Havanbnele 3Tanel opraHudeckoi spomonuu. [losBieHHe W BOJIOLMS MEPBBIX KJIETOK.
Opomonus Merabonu3Ma. Bo3HHKHOBeHHe IepBbIX SKocHCTeM. COBpeMEHHBIE MHKPOOHBIE
OMOMIEHKH KaK aHaIOr NepBbIX Ha 3emie coobmects. CrpoMaronutsl. [IpokapuoThl M
9YKapHOTEHIL.

I[Tpoucxoxaenue sykapuor (cUMOHOreHe3). DBOJIOLMOHHOE IPOMCXOXIECHHE BHPYCOB.
IIpoucXOXJEeHHE  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHE OCHOBHEIX TPy
MHOTOKJIETOYHBIX OPTaHH3MOB.

OcHOBHBIE 3Tamlbl 3BONIONWM BBICHIMX pacTeHHi. OCHOBHBIE apoMOp(O3bI pacTEHHIA.
Berxon pacrenmit Ha cymy. IlosiBieHHE CIOPOBBIX pacT€HHMH M 3aBOEBAHHE MMH CYIIH.
Cemennble pactenus. [Iporcxox/ieHuie IBETKOBBIX PACTEHHIA.

OCHOBHBIE 3Tambl 3BOJIIONUH JKHBOTHOTO MHpa. OCHOBHBIE apoMOp(hO3bl KHBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOABJICHHE COBPEMEHHBIX TUIOB. [lepBhie XOpmoBbIE
XHUBOTHBIE. J)KM3Hb B BoJie. DBOIIONUS MMO3BOHOYHBIX. [Ipoucxoxienne aMGuOuil ¥ penTHIMH.



IIporcxoxaeHue MIEKONUTAOMMX M OTHI. [IpuHmmn ximrodeBoro apomopdosa. OcBoeHHE
0€CII03BOHOYHBIMH U IT03BOHOYHBIMH JKHBOTHBIMH CYIIIH.

PasBuTure xu3HM Ha 3eMile 10 3paM M EPHOJaM: apXei, IPOTEPO30H, MaJe030H, ME3030H,
KaifHo30M. OOIas XapakTepUCTHKa KJIMMara W TeoJOTHYECKHX IponeccoB. IlosBieHue u
pacuBeT XapaKTePHBIX OPraHM3MOB. YTIJIeOOpa30BaHHE: €ro YCIOBHS W BIMSHHE Ha Ta30BBIA
cocTtaB aTMoc(hepsbl.

MaccoBble BEIMMpaHHs — 3KOJIOTHYECKHE KPHU3HCHI MPOLLIOro. [IpHYMHEI M CIeACTBHS
MacCOBBIX BbIMUpaHHi. COBPEMEHHBIH SKOJOTHYECKUH KpH3HUC, ero ocobennoctu. ITpobiaema
coxpaHeHHs 6uopa3zHooOpa3us Ha 3emie.

CoBpemMeHHas CHCTeMa OPraHHYecKOro Mupa. [IpUHIHIBI KIacCH(pUKAIMA OPraHH3MOB.
OCHOBHBIE CHCTEMaTHYECKHE TPYIIIEI OPraHA3MOB.

JdeMoHcTpanun

[Toprpersr: ®@. Penu, JI. Cnamnannanw, JI. ITacrep, Y. Y. Meunukos, A. U. Omnapus, JIx.
Xongeiin, I'. Ménmnep, C. Musnep, I'. FOpu.

Tabnunpr u cxemsr: «Cxema omsita @. Penuy», «Cxema onbira JI. Ilactepa mo u3ydeHHIo
camo3apoX/ieHus ku3Hu», «Cxema ombita C. Mumnepa, I'. FOpu», «DTamsl Heopranuyeckoi
3BOJIIOLHK», «['eoxpoHONTOrMYecKas mkana», «HavaupHble 3Tanbl OPraHAYECKOH SBOJIIOLHNY,
«Cxema 00pa3soBaHMsl OJyYKapuoT IIyTéM CHMOHMoreHesa», «CHCTeMa JHBOW HPHUPOIBD,
«Crpoenue  Bupyca», «Apomopdo3bl pacTeHuir», «PHHHOQHTED, «OIHOKIETOUHBIE
BoZopocin», «MHoroknerounsie Bomopocmu», «Mxu», «IlanmoporHuku», «IonmoceMeHHbIE
pactenusn», «OpraHel LBETKOBBIX pacTeHHH», «CxemMa pasBHTHS IKHBOTHOIO MHpay,
«Apomopdo3sl  KHBOTHBIX», «IIpoctefimue», «Kumednononoctasie», «Ilnockue yepBm»,
«YneHuCTOHOTHEY, «PBIOEIY, «3eMHOBOIHEIEY, «ITpecMmbikarommecs, «IITamsm,
«Mnexonuraomue», «Pa3sBUTHe IKM3HH B apxeHckoi ope», «Pa3BHTHE JKM3HH B
IPOTEPO30MCKON dpe», «Pa3BUTHE JKM3HM B MAlC030MCKOM dpe», «Pa3BUTHE J>XHM3HH B
Me3030icKoi dpe», «Pa3BuTHE JKM3HM B KalfHO30i#cKo# 3pe», «CoBpeMeHHas CHCTEMa
OPraHUYECKOTO MHPa».

OGopynoBanue: repbapul pacTeHHH pas3IMYHBIX OTIENOB, KOJUIEKIMHM HACEKOMBIX,
BJIQXKHBIC TpemapaThl JKUBOTHBIX, PAaKOBHHBI MOJUIOCKOB, KOJUIEKIIHH MIJIOKOXHX, CKEJIETHI
NIO3BOHOYHBIX JKHBOTHBIX, Yydella NTHIL M 3BEpeH, KOJUIEKIIMU OKaAMEHEJOCTEH, IT0JIE3HBIX
UCKOTIAEMBIX, MYJISKM OPTaHUYECKUX OCTATKOB OPraHH3MOB.

Bupryannnas naboparopnas pabora «MozaenupoBanue onbitoB Musuiepa—IOpu 1o
M3y4YEHHIO aOHOreHHOI0 CHHTE3a OPraHMYECKUX COSANHEHHHM B IEPBHYHOM aTMochepey.

JlaGopaTtopnasi pabora «M3ydyeHHe W oOmnMCaHHE HCKONMAEMBIX OCTaTKOB JPEBHHX
OpTaHU3MOBY.

IlpakTuyeckans pabora «M3yyeHue OCOOEHHOCTEH CTPOEHHsS pACTEHHH PpasHBIX
OTJIEJIOBY.

IIpakTHyeckas pabora «/3yyeHre 0cOGEHHOCTEH CTPOSHHUS II03BOHOYHBIX JKHBOTHBIX).

Tema 5. IIponcxoxeHne Ye0BeKa — AaHTPONOTeHeE3

Paszesnel v 3a1auu aHTpONOIOrHH. METO/IbI QHTPOIIOJIOTHH.

CraHoB/IEHHE TIPEJCTABICHUH O MPOMCXOXACHHH 4YeNOBEKA. PEMIHO3HBIE BO33PEHHMS.
CoBpeMEHHbIE HayYHBIE TEOPHH.

CxonctBo  yenoBeka ¢ KHBOTHBIMH. CHCTEMAaTHUYeCKOE IIOJIOXKEHHE YelOBEKa.
CuzeTensCcTBAa CXOACTBAa 4YelOBEKA C JKMBOTHBIMH:  CPaBHHTEIHHO-MOP(OIOrHUYECKHE,
SMOpHOJIOrHYecKre, (GU3HONIOro-GHOXUMHUYECKHE, MoBeJAeHYeckne. OTIHuUMS ueloBeKa OT
XHUBOTHBIX. [IpIMOXOXIIEHHE W KOMILIEKC CBS3aHHBIX C HAM IPU3HAKOB. Pa3BUTHE TOJOBHOrO
MO3ra ¥ BTOPO# CHTHAIBHOM CHCTEMBI.

JBmwxymue  cuibl  ((akTopbl)  AHTPOIOreHe3a:  OHMOJIOTHYECKHE,  COIHAIbHBIE.
CooTHoeHHEe GHOOTHIECKUX H COIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaauM aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00e3bIHBI (IIPOKOHCYIIBI)
Y paHHHE IOHTUbI — OOIINE MIPEAKH YEIOBEKOOOPAa3HBIX 00€3bsIH U JIIOACH. ABCTPATIOMHUTEKH —



ABYHOTHE TIPEKH JIONEH. UenoBeK yMelbid, IepBble H3TOTOBIEHHS OPYMHiA Tpyna. Yenopek
IpSAMOXOJAIIME H IEPBbIA BBIXOJ MOJEH 3a mpenensl Adppuku. Yenosek redaensoeprekui —
o0LIM# PEIOK HeaHIePTAILCKOTO YeJIOBEKa U YeIoBeKa pasymHoro. YenoBek HeaHepTaIbCKAM
KaK BUJI IOJIEH XOJIOJHOTO KiMMaTa. UeloBeK pasyMHBIH COBPEMEHHOrO THIIA, NEHHCOBCKHIL
1€JI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u najieoreHOMHUKA.

OBOMONHUS COBPEMEHHOIO 4eloBeKa. ECTeCTBEHHBIH 0T60p B HOMY/ANHAX YEIOBEKA.
MyTauuonnsi nponece u noauMopdusM. ITomyIISIHORHEE BOJHEL Apedd reHoB, MUTpanys 1
«3(dexT ocHOBATEIS» B IOMYJIAIMAX COBPEMEHHOTO YeIOBEKA.

Yenoseueckue pacel. [lonstae o pace. Bombmme pacel: €BpONeOHHas (eBpasuiicKas),
aBCTpANIO-HETPOU/IHAs (IKBATOPHATIbHAS), MOHIONIOMHAS (a3MATCKO-aMEPHKAHCKAs). Bpems u
MTH pacceicHus d4enoBeka 1o miaHere. EmuHcTBO venoBeweckux pac. Hayuras
HECOCTOATENPHOCTD  pach3Ma.  IIpHCIIOCOGNEHHOCTh  YenoBeKa K  pasHBIM  YCIOBHSM
OKpyXaiommen cpeisl. Bimsuue reorpabudeckoii cpeasr u apeiida reHos Ha Mopdooruo u
(GU3HOIOTHIO YeTOBEKa.

Mexnucuuniunapasie  MeTomsl B (pH3HYECKOM (Gmonoru4eckoif) aHTPONOIOTHH.
OBOIIOLMOHHAS  AHTPOINONOTHS. M MaJCOAHTPONONOrHS  YeOBEUYECKHX MOy JISITTHA.
brocounaneueie  MccnesoBamus  mpHpombl  yenoBeka.  McciemoBaHme KO3BOJIOIHH
OMOJIOrHYECKOT0 U COLMATILHOTO B YEIOBEKE.

JeMoHCTpanuu

[oprpetsr: Y. Jlapeun, JI. JIuxu, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuusr u  cxempr: «Metoasl  anTpomonorum», «[OTOBHOH MO3r YeJI0BEKaY,
«YenosekoobpasHbeie 00e3baHED, «CKENET YeloBeka M CKeJeT muMIIan3e», «PyauMeHTHI u
aTaBu3Mbl», «JIBIKYIME CHIIBI aHTPONOreHe3a», «DBONIONMOHHOE [PEBO YEJNOBEKAY,
«ABcTpanonurek», «enopex ymensii», «UenoBex MpAMOXOISALIMIDY, «JIeHHCOBCKMH YeTOBEKY
«Heannepransup, «KpomausoHus», «IIpeaku demoBeka», «ITambl 3BOMIOIHUK YeJI0BeKay,
«Pacpl yenoBekay.

Ob6opynoBanue: MyIsKH OKaMEHENOCTeH, IPEIMETOB MAaTePHAILHOMN KyJIBTYpPHI TIPEIKOB
YeioBeKa, PpenpoAyKiuu ((ororpaduu) KapTHH ¢ MHQDOIOTHMYECKHMH H OHOIEHCKMMHU
CIOXKETaMH TIPOMCXOXICHUS YeloBeKa, (poTorpaduu HaXOMOK MCKOMAEMBIX OCTATKOB YelIOBEKa,
CKEJICT YEJIOBEKA, MOJIEIh Yepela 4YeJIOBEKa U 4Yeperna IIMMIIaH3€e, MOJENb KUCTH 4elIOBeKa M
KHCTH IIMMITaH3€, MOJEIIH TOpCca MPEIKOB YET0BEKA.

JlaGoparopnas pabora «M3yueHne ocoGeHHOCTEH CTPOEGHHS CKelleTa dYeloBeKa,
CBSA3aHHBIX C MIPAMOXO0KICHUEM .

IlpakTHyeckas pabora «/3ydeHne S5KONOTMYECKHX aalITALAI YeIOBEKA.

Tema 6. Dxojormss - Hayka 0 B3aHMOOTHOIIEHHNAX OpPraHuM3MOB H
HA/IOPraHA3MEHHbBIX CHCTEM ¢ OKPYKalomieil cpenoii

3apoxaeHue ¥ pa3BHTHE 3KOIOrMH B Tpyaax A. I'ymGombara, K. O. Pymse, H. A.
CesepuoBa, D. I'exkkens, A. Tencou, B. H. CyxauéBa. Pasznensl ¥ 3amaum skojorun. CBS3b
9KOJIOTHH C IPYTUMH HayKaMHu.

Metozsr skosoruu. IToneBble HabmoneHNs. DKCIEPAMEHTBI B SKOJIOTHH: IIPUPOJAHEIE U
nabopaTtopHble. MojiemMpoBanye B 5K0JI0rHH. MOHHTOPHHT OKpYKAIOIei Cpenbl: JIOKATbHBIH,
PETHOHAILHBIN U II100TLHBIH.

3HayeHHe SKOJIOTHYECKUX 3HAHMM IS YeloBeKa. DKOJOTHYECKOE MHPOBO33PEHHE KaK
OCHOBA CBA3€H YeNOBEYECTBA € MPHUPOIOH. (DOPMHPOBAHHE HSKOIOTHYECKOM KyIBTYPH H
9KOJIOTHYECKOM IPAMOTHOCTH HACEJIEHHUS.

JeMoHCcTpanuu

Hoprpetsi: A. I'ym6onsar, K. @. Pynse, H. A. Ceseprios, D. I'ekkens, A. Tencmm, B. H.
Cyxaués.

Tabmuaner u cxemsr: «Pasmenst skomorum», «Metozas! sxonorumy, «Cxema MOHHUTOPHHTA
OKPYXKarOIIeH CpeJIb».

Jlaboparopnas pabora «/3yueHne MeTOI0B SKONOTHIECKHX HCCIIEIOBAHMIMNY .



Tema 7. Opranusmel u cpeaa o0uTaHUSA

Okonorudeckue  GakTopel M 3aKOHOMEDHOCTH MX JecTBHMi.  Kmacchpuxarus
OKOJIOTHYeCKUX  (GaKkTopoB:  abHMOTHYECKHE, OHOTHYECKHE, AHTPONOreHHBIe.  O6IIHe
3aKOHOMEPHOCTH JICHCTBUS 9KOJIOrHIeckuX paktopos. ITpasuio murumyma (K. IlInpenrens, 1O.
JIn6ux). TonepanTHOCTS. DBPHOHOHTHBIE H CTEHOOMOHTHBIE OPraHH3MBL.

AbunoTnyeckre paktopsl. CBeT Kak dKosorudeckuii pakrop. JleficTBHe pasHBIX YJacTKOB
COJTHEYHOI'O CIEKTpa Ha OPraHU3Mbl. ODKOJOTHMYECKHE TpPYIIbl PACTEHHMH M KUBOTHBIX IO
OTHOIIEHHIO K cBeTy. CHrHaIbHas poib cBeTa. POTONEPHOIHU3M.

Temmeparypa kax skonormdeckuit ¢akrop. JlelicTBHe TemmepaTypsl Ha OpraHU3MBL
IloiiKkunoTepMHBIE M TOMOMOTEPMHBIE OPTaHA3MEL IBPUTEPMHBIE H CTEHOTEPMHBIE OpPraHU3MBL

BraxHocTs kak skonormyeckuit ¢axrop. Ipucrnocobaenns pacteHuil K IO KaHUIO
BopHOro Oanmanca. Knaccuduxanmst pacreHuii 10 OTHOIIEHHIO K BOJIE. ITpucnocobnenus
)KUBOTHBIX K H3MEHEHHIO BOJHOTO PEXUMA.

Cpenbl oOuTaHus OPraHM3MOB: BOZHAS, HA3€MHO-BO3JYIIHAS, MOYBEHHAS, riyOMHHAs
NOJMOYBCHHAA, BHYTPHOPraHH3MeHHas. (DU3MKO-XMMUYECKHE OCOOEHHOCTH Cpel OOHTaHHS
OpraHu3MoB. [IpicrnocoGenns OpraHu3MOB K XKH3HH B Pa3HBIX CpeJIax.

buonormdeckue putmbl. Brenmaue u BHyTpeHHHe puTMBL. CyTOYHBIE H TOIMYHBIE PHTMBL.
IIprcnoco61eHHOCT OPraHU3MOB K CE30HHBIM M3MEHEHHAM YCIIOBHI JKU3HA.

JKusnennsie Gpopmsr opranusmos. [lonstue o xusHeHHON hopme. KusHeHHBIE bopMbI
PacTeHWH: NEepeBbsi, KYCTADHHKM, KyCTAPHHYKH, MHOTOJICTHHE TPAaBbl, OJHOJETHHE TPAaBbL
JXusHeHHBIE (OPMBI KMBOTHBIX: TUIPOOMOHTEI, T€OOHOHTHI, a’pOOMOHTHL. (OCcOOEHHOCTH
CTPOEHHS U 00pa3a KHU3HH.

buotudyeckue  daxtopel.  Bumbl  GHOTHYECKMX — B3aMMOJEHCTBHH:  KOHKYpEHILIHS,
XHUITHAYECTBO, CUMOKO3 U ero Gopmsl. Ilapasutusm, Koomnepanus, MyTyaan3M, KOMMEHCAIH3M
(KBapTHpaHTCTBO, — HaxneOHMyecTBO). Herpoduueckne  B3aMMONEHCTBHS  (TOIHYECKHE,
dopuueckne, dabpudeckue). 3HaueHHe GHOTHUECKMX B3AMMOJEHCTBHM U CyLIECTBOBAHHS
OpraHu3MOB B cpefie oOuTanus. [IpHHIUT KOHKYPEHTHOIO HCKIIFOUECHHS.

JleMoHCcTpanum

Tabmauer u cxemsl: «Jxonorudeckue (GpakTops», «CBETOBOH CHEKTP», « IKOIOTHIECKHE
IPYNIIBI JXMBOTHBIX 10 OTHOIICHHIO K CBETY», «TENIOKpOBHBIE )KHBOTHEIE», «XOJIOJHOKPOBHBIE
KMBOTHbIC», «DHU3HOJIOrHYECKHE ajJaNTallli JKHBOTHBIX», «Cpemsl OOMTaHHS OpPraHU3MOBY,
«buonoruyeckue putMbD, «Ku3HEHHBIE (OPMBI pacTeHuit, « Ku3HeHHBIE GOPMBI JKUBOTHBIXY,
«JKoCHCTEMa MIMPOKOJIHCTBEHHOTO Jiecay, «JKOCHCTEMa XBOMHOTO gecay, «llemu mutanusy,
«XumuangectBoy, «Ilapasutusm», «Koukypenums», «Cum6u03», «KoMMeHCATH3MY.

OGopynosanue: repbapuuM pacTeHHM M JKMBOTHBIX, NPHCIOCOGNEHHBIX K BIHSHHIO
Pa3IMYHBIX  OKOJIOTMYECKHX (aKTOpOB, TrepOapHd  CBETONIOOMBBLIX, TEHEMIOOMBEIX H
TEHEBBIHOC/IMBBIX PACTCHHH, CBETOMIOOUBBIEC, TEHEMIOOMBBIE W TEHEBHIHOCIHMBBIE KOMHATHHIC
pacTeHust, repbapud M KOJUIEKIHH TEIUIONIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTONYHBBIX
pacTeHM#, dYydena NOTHI M 3Beped, repbapuu pacTeHHH, OTHOCAIIMXCS K THTPOdHTaM,
KcepoduTaM, Me30(UTaM, KOMHATHBIE DAaCTE€HMs aHHBIX TPYNI, KOJUIEKIHH JKHBOTHBIX,
OOHTAIOMKX B Pa3sHBIX Cpelax, repbapiu ¥ KOJUIEKIMM PACTEHMH M KHUBOTHBIX, 00JIAJAI0NIMX
YEPTaMH TPUCIIOCOONEHHOCTH K CE30HHBIM H3MEHEHHSM YCIOBHH JKM3HH, repbapuu H
KOJUICKIIMM PacTCHUM W JKUBOTHBIX DPA3IMYHBIX JXKU3HEHHBIX (OPM, KOJUIEKIMH >KHBOTHBIX,
YYacTBYIOIIMX B Pa3JIM4YHBIX OMOTHYECKHX B3aMMOIEHCTBHUSAX.

JlabopaTopnas pa6ora «BsisBleHHe NPUCIIOCO6IIEHMI OPraHM3MOB K BIIMSHHIO CBETaY.

Jlabopatopnasi paGora «BpiIBIEHHE NPHUCIOCOONEHHAN OPraHM3MOB K  BIHSHHIO
TeMIIepaTyphI».

JlaGopaTopnass pa6ora «AHaToMH4YecKHe OCOOEHHOCTH PACTEHHH M3 PasHBIX MECT
oOUTaHUSY.

Tema 8. Jxos0rust BHIOB H MOy IS



DKOJIOTHYECKHE XapaKTEPUCTUKU Tomy/suun. [Tomynsuus kak Ouoornyeckas CHCTEMa.
Pone HeomHoOpomHOCTH cpensl, ¢u3mdYeckux OGaphepoB U OCOOCHHOCTEH OWOJIOTHMH BHIOB B
(GopMHpOBaHHH IPOCTPAHCTBEHHOM CTPYKTYPHI Moy isiiii. OCHOBHBIE MOKA3aTeNH MO JISIIHH:
YHCJIEHHOCTh, IIJIOTHOCTb, BO3pAacTHas M IIOJIOBas CTPYKTypa, POXKAAEMOCTh, MPHPOCT, TEMII
pOCTa, CMEPTHOCTh, MUTpALIUS.

DKojoruueckasi CTpykTypa nomyisuud. OneHKa YHCIEHHOCTH MONMyJsiuH. J[MHAMHKa
HOMYJIANMA U €€ peryisauus. buotuyeckuii moTeHMan Nomyasuul. MoenupoBaHie THHAMHKA
nonyisuud. KpuBele pocta 4ucieHHOCTH mnomynsinud. Kpussle BeDKHBaHHA. Perynsims
YHCJIEHHOCTH IIONMYJANMA: posib (AaKTOPOB, 3aBHCAIIAX M HE 3aBUCAIIMX OT IIOTHOCTH.
DKOJIOTHYECKUE CTpaTeriu BUIoB (r- u K-crparerun).

[Tonatue o6 oskonormyeckod Hume Buaa. Mecrooburanue. MHOroMepHas MOJIEINDb
akosioruyeckod Humm JhHx.M. Xarunncona. Pa3meps! skosoruyeckoi Huimm. IloTeHnmansHas u
peanu30BaHHAs HHIIH.

Bua kxak cucrema nomyssiui. Apeansl BHIOB. BHIObI M HX JKH3HEHHBIE CTPATEIHH.
DKOJIOTHYECKUE SKBHBAICHTHI.

3aKOHOMEPHOCTH IOBEIECHHS M MHIpAllfii JKUBOTHHIX. DBHOJIOIHYECKHE WHBA3HU
qy>KEPOJHBIX BHJIOB.

JeMoHCcTpanun

[Toprpet: Ix. Y. XaTuyrHCOH.

Tabmuup! u cxembl: «DKOJOTHYECKHE XapaKTEPUCTHKHU MOMYISIAKY, «IIpocTpaHCTBEeHHAs
CTPyKTypa Nomynsuuw», «Bo3pacTHble nupamMuabl mnomynsmuun», «CKOPOCTh 3aceleHHs
MOBEPXHOCTH 3eMIIM pa3IM4YHBIMH OpraHu3sMamm», «Mogens skojorudeckoi mumm Jix. H.
XaT4YMHCOHAY.

O6opynoBanue: repbapuu pacTeHHM, KOJUIEKIUH )KHBOTHBIX.

JlabopaTopnas pab6ora «[IprcnocobieHus ceMsiH pacTeHHH K PacCeICHUION.

Tema 9. Jxosnorus coobmecTB. IKOJIOrHIECKHE CHCTEMBI.

CoobmectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBA3u MEXIy OpPraHU3MaMH B
6uorneHo3se.

OkocucreMa Kak OTKpbitas cucteMa (A. JIk. Tencnu). OyHKIMOHANBHBIE OJIOKH
OpPraHM3MOB B 3KOCHCTEME: IPOAYLEHTHI, KOHCYMEHTHI, PEXyNEHTHL. TpoQHuecKre ypOBHH.
Tpoduueckue nenu u cetn. A6uoTHYeckue GIIOKH SKOCHCTEM. IT0YBBI M MBI B 3KOCHCTEMAX.
KpyroBopoT BeecTB U MOTOK 3HEPTHH B SKOCHCTEME.

OcHoBHBIE ITOKa3aTeNH 3KOCHCTEMBI. BrioMacca v mpoayKius. IKOJOrHueCcKre MMPaMHIbI
yucen, 6MoMacChl U YHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HanpaBneHHbIE
3aKOHOMEPHBIE CMEHBI COO0OIIEeCTB — CyKiecCHH. [IepBUYHbIE W BTOPHYHBIE CYKIIECCHH H HX
IPUYMHBL. AHTPOIIOTE€HHBIE BO3JEHCTBHS Ha cykieccud. KimmMakcHoe COOOMIECTRBO.
buopa3noobpa3sue u MoaHOTa KPyroBOPOTA BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpuponHble SKOCHCTEMBL. JKOCUCmeMbl 03¢p U peK. DKOoCucmeMbvl MOpel U OKeaHos.
JKocucmemovl myHOp, 1€co8, cmenet, nyCMblHb.

AHTpPONOreHHBIE 3KOCHCTEMBI. ATIpPO3KOCHCTEMA. ATpOIEHO03. Pasmuuus Mexmy
AQHTPOIIOT€HHBIMH U IPUPOTHBIMH SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas diopa u dayna.
CunanTponu3anus Tropojackoit ¢ayHbl. buosormyeckoe ¥ XO3SHCTBEHHOE 3HAYEHME
arposKOCHCTEM U ypOOIKOCHCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBaHHS  OCHOBHBIX  B3aMMOJECHCTBHH  OPraHU3MOB B
sKocucTeMax. Ponv kackaonozo s¢hghekma u 6u008-30ugpuxamopos (knroyesvix 6u008) 6
pynkyuonuposanuu  skocucmem. IlepeHOC DHEPrMH W  BEIIECTB MEXAY CMEXHBIMH
9KOCHCTEMAaMH. Y CTOMYMBOCTh OpPraHU3MOB, TMOMYJSIHA W OKOCHCTEM B  YCIOBHSAX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3/ICHCTBHH.



Mexanusmol  6030eticmeus  3aspsasnenuil pasHelx mMunoé Ha  Cy6OP2AHUIMEHHOM,
Op2AHU3SMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbL IKOI02UYECKO20
HOPMUPOBAHUA AHMPONOLEHHO20 6030eticmeus. MeTolI0IOTHS MOHUTOPHUHIA €CTECTBEHHBIX H
AQHTPOIIOT€HHBIX SKOCHCTEM.

JemMoHcTpanuu

Ioptper: A. JIx. Tencn.

Tabmuupt u cxemsl: «CTpykTypa 6HONEH03a», « IKOCHCTEMA IIHPOKOTHCTBEHHOTO JIECA»,
«JKocucTeMa XBOMHOTO neca», «QDYHKIMOHAIBHBIE TPYIIBI OPraHA3MOB B HKOCHCTEMEY,
«KpyroBopor Bemects B odKkocucTeMe», «llemu mnwuTamEs (macTOMINHAS, AETPUTHAs)Y,
«JKOJIOTUYECKas MpaMHia YHCEN», « IKOIOrHIecKas NHpaMuIa GHOMAcChly, « JKOJIOrmIecKas
nupamuja sHeprun», «OO6pasoBanue Gonota», «IlepBuunas cykueccus», «BoccraHosieHue
Jeca mocjie moxapay, «IKOCHCTeMa 03epa», «ArporeHos», «KpyroBopor BemecTB u HOTOK
SHEPTHH B arpoleHosey, «IIpuMepsr ypboskocucTem».

OGopynosanue: repbapuy pacTEHHH, KOJUICKLMH HACEKOMbIX, dydeNa ITHI[ H 3BEpei,
repbapvy KyJbTYPHBIX H JUKOPACTYIMX PACTEHHH, aKBAPHYM KaK MOJENb SKOCHCTEMBL

IIpakTHaeckas pabora «M3ydenue u onucanue yp6o3KOCHCTEMBI.

JlaGopaTopnas pabora «/3ydenne pasHooOpa3us METKHX TIOYBEHHbIX WIEHACTOHOTHX B
pa3sHBIX SKOCHCTEMAX).

IKCKypeusi «DKCKypCcHs B THIHYHBIA GHoreonenos (B my6paBy, GepesHsK, eIbHHK, Ha
CYXOJOJIbHBIN HJIM ITOMMEHHBIN JIYT, 03€p0, OOIOTO)».

IKCKypeHst « DKCKYPCHs B arpodKOCHCTEMY (Ha [10JIe WK B TEILTMYHOE XO3AHCTBO)Y.

Tema 10. Brocdepa — rnobanbHas 3xocucTeMa

Brocepa — obmennanerapras 060109ka 3eMiM, I€ CYMECTBYET MM CYIIECTBOBAIA
KH3HB. PazButne npencrapnenuii o 6uocepe B Tpyaax J. 3iocca. Yuenue B. U. BepHaackoro o
6uocdepe. Ob6nactu 6uocheps! 1 e cocras. KuBoe BelmecTBO 6HOChEPHI U €10 BYHKIHH.

3axoHOMepHOCTH CymecTBoBaHUs Grochepsl. OcobenHocTH 6uocheEps! KaK TI06ATBHON
SKocucTeMbl.  J/luHamuyeckoe paBHOBecHe B Ouochepe. KpyroBopoTel BemectB H
OHOreoXMMUYECKHE IIUKITHI (YIIIepoaa, a3ota). PUTMHYHOCTS sByeHHit B 6HOChepe.

3onanbHOCTL GHochephl. [Tonstre 0 GroMe. OCHOBHBIE GHOMBI CYIIH: TYHApA, XBONHbIE
Jieca, CMCIIaHHBIE W IIMPOKOJIMCTBEHHBIE JIECA, CTENIH, CaBaHHBI, MyCTHIHH, TPOIHUYECKHE JIECa,
BBICOKOTOpbs. KiIMMaT, pacTHTENbHbIH W )KHBOTHBIA MUP GHOMOB CyIIIH.

CrpykTypa ¥ OyHKUHS OJKHBBIX CHCTEM, OIIEHKA HX PpECYpCHOTO IOTEHIHANTa |
6uochepHbIx GyHKIHMIA.

JdemMoHcTpanuu

Ioprpetsr: B. U. Bepraackwit, D. 3rocc.

Tabmuausr u cxemsr: «I'eocdepsr 3emmn», «Kpyroopor aszora B mpupoze», «KpyroBopor
yriaepozaa B mpupoae», «KpyroBopot xucinopozaa B npupoze», «KpyroBopot Boibl B IIPHPOZEN,
«OcHoBHble 6HOMBI  cymm», «Knumarudeckne mosica 3emmn», «Tymapa», «Taiiray,
«Cmemannpii  nec», «lllupokomucTBennsii  nec», «Cremb», «CaBaHHAY, «IlycTemsy,
«Tpornuueckwuit mecy.

O6opynoBanue: repbapiu pacTeHHH pasHbIX GHOMOB, KOJIEKIIUH KHBOTHBIX.

Tema 11. YenroBek 1 oxpyxaomas cpeaa

OKOJIOTMYECKHE KPH3HCHI H HX NpHYMHBL BoszelicTBue denmoBeka Ha 6Guocdepy.
3arpsisHeHne BO3MymIHOM cpenbl. OXpaHa BO3Iyxa. 3arps3HeHHe BOIHOM cpensl. OxpaHa
BOJIHBIX pecypcoB. Pa3pymenue noussl. OxpaHa MMOYBEHHBIX pecypcoB. Mi3smMeHeHne KiuMara.

AHTDOIIOTE€HHOE ~ BO3JIEHCTBHE HAa pACTUTENbHBIA M OJKMBOTHRIA MHp. OXxpaHa
PacTHTENIBHOTO U XUBOTHOTO MUpa. OCHOBHBIE IIPHHIUIIBI OXpaHbl IPHPOAl. KpacHble KHUTH.
Oco60 oxpansemble npupoasbie Teppuropun (OOIIT). BoTaHHuYecKHe cambl U 300J0THYECKHE
HapKH.

OCHOBHBIE IPHHIHUIBI YCTOWYMBOTO PA3BUTHs YEOBEYECTBA U MPHUPOALL. PalnmoHaNbHOE
IIPUPOJIONIONIE30BAHHE M COXpaHEHHE Ouojormdyeckoro paszHoobpazus 3Semum. OOmue



3aKOHOMEPHOCTH ITO0AIBHBIX IKONOTHIECKHMX KPH3HCOB. OCOGEHHOCTH COBPEMEHHOTO KPH3HCA
U €70 BEPOSATHBIE MTOCIIEACTBHS.

Pa3sBUTHE METOJOB MOHHTODHHTA pa3BHTHS ONACHBIX TEXHOTEHHBIX IIPOLECCOB.
Cucmemnvie uccneooganus nepexooa «x pecypcocbepezaioweti u KOHKYpeHmocnocobHou
onepeemuxke. buonoeuueckoe pasnoobpasue u 6uopecypcel. Hayuonanvhvie ungopmayuonnvie
cucmemvl, obecnevyusarowjue OOCMyn K UHGOPMAYUU NO COCMOSHUIO OMOCNbHBIX 6UO08 U
akocucmem. OCHoBbL sK0peabunumayuu sKocucmem u cnocoboe 60psbbl ¢ GUONOBPENCOEHUAMY.
Pexoncmpykyus mopckux u nasemuwix sKocucmen.

JeMoHCcTpaun
Tabmuubl u  cxembl: «3arpssHenue atmocdepsl», «3arps3HeHHe rugpochepsn,
«3arps3Henne mouBkD, «IlapHuKOBBIH >bdekT», «Ocobo oxpaHseMbIe IIPUPOJIHBIE

TeppUTOpUK», «Moenn ynpasisieMoro Mupay.
O6opynoBanue: ¢otorpadur OXpaHAEMBIX PACTEHHH ¥ IKHBOTHBIX Kpacno#t kuHurn
Poccuiickoit ®enepanyu, KpacHoi kHEIM pernoHa.



IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHS TIPOTPAMMBI IO BHOJIOTHH
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUS

JIAYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiuBaeT TpeGOBAaHMS K pe3yJbTATAM OCBOCHHS obydaromuMucs
IPOrpamMM CPEIHEro oOIIero 06pa3oBaHus: IHIHOCTHBIE, METANIPEMETHEIE U IIPEMETHEIE.

B cTpykType THYHOCTHBIX Pe3yTbTATOB OCBOEHHMS IIPOrpaMMBl 110 OHOJIOTHH BBIIE/ICHBI
CICAYIOIAE  COCTABIIOIME:  OCO3HAHHE OOy4YalOMMHCA  POCCHHCKOM  IpakIaHCKOM
HJICHTAIHOCTH — TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIBHOCTH H CaMOOMNPEIEICHHUIO,
Hanuvue momueayuu K OOY4YCHHIO OHONOTHMH, yeleHanpasienHoe pazsumue BHYTPEHHHUX
yOeXIeHHH THYHOCTH HA OCHOBE KIIFOYEBBIX [EHHOCTEH H UCTOPHYECKHUX TPAOULUN pasBUTHS
OHMOJIOTHYECKOTO 3HAHHUS, 20MOBHOCMb U CHOCOBHOCb 00y49aroImuxcsi pyKOBOJCTBOBATHCS B
CBOCH  NIESATENbHOCTH  IIEHHOCTHO-CMBICIIOBHIMM  YCTAaHOBKAaMH, IPUCYIIMMH  CHCTEME
OHonormyeckoro  06pasoBaHMS, HaAIUYUE  NPABOCOIHAHUA — SKOTOTHIECKOM KYJIbTYPHI,
CROCO6HOCMU CMABUMb UENH U CTPOUTH KU3HEHHBIE [IaHbL.

JIn4HOCTHBIE Pe3yNbTaTHl OCBOEHHS MPOTPAMMBI 110 GHOJOTHH JOCTHIAIOTCS B €IMHCTBE
y4eOHOH M BOCIHTATENbHON JESATENHHOCTH B COOTBETCTBHH C TPAIUIHOHHBIMH POCCHHACKMMH
COMOKYJIBTYPHBIMA, HCTOPHIECKMMH H JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMH, TIPHHSTHIME B
OOILIECTBE TpaBHIAMH W HOPMAaMH IIOBEIECHHS H CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHHS,
CaMOBOCTIMTaHUs ¥ CaMOPA3BHTHS, Pa3BUTHs BHYTPEHHEH NMO3MIHH JTHYHOCTH, HaTPUOTH3MA K
YBO)XKCHHSA K 3aKOHY W IIPABONOPSIKY, YEJOBEKY TpyJa M CTapiieMy IIOKOJICHHIO, B3aUMHOIO
YBOXKEHHs, OCPEXKHOr0  OTHOIIEHHS K  KyJIbTYPHOMY  HACHENHIO | TpagUuIUIM
MHOTOHAMOHANBHOTO Hapoaa Poccuiickoi @enepanuu, NIpUpOLE U OKpyKaroIIel cpee.

JInqHOCTHBIE pe3ynbTaThl OCBOEHHS yu4e6HOro Tpeamera «BHONOrHs» TOIDKHEI OTpaXxkaThb
TOTOBHOCTh M CIIOCOOHOCTH 06y4alomuXcsi pyKOBOACTBOBATHCA CHOPMHUPOBAHHOMN BHYTpEHHEH
NO3MIMEH JIMYHOCTH, CHCTEMOM LEHHOCTHBIX OpPHEHTALMM, MO3MTHBHbIX BHYTPEHHHX
yOeXKIEHHH, COOTBETCTBYIOIMX TPAAHIMOHHBIM  LEHHOCTSIM poccuiickoro  obmecTBa,
PaCIIMPCHUC KU3HCHHOIO ONBITA U OINbITA NEATEIBHOCTH B IPOLECCE PEaaM3allid OCHOBHBIX
HallpaBJICHUN BOCIIMTATEILHOM IESTEIBHOCTH, B TOM YHCIIE B YACTH:

1) rpa’kIaHCcKOro BOCIIMTAHHKSA:

COPMHPOBAHHOCTh  IPAXKAAHCKOM TMO3MIMH  OOYYAlOMIErocs Kak AaKTHBHOTO H
OTBETCTBEHHOI'O 4JIEHA POCCHHCKOro 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYUHOHHBIX IIpaB H OOSM3aHHOCTEH, YBaKEHHE 3aKOHA H
IPaBONOPSIIKA;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM JEATENBHOCTH IIPU CO3aHHH YYEOHBIX MPOEKTOB,
pelIeHHH yIeOHBIX M TI03HABATENBHBIX 3a/1a4, BBITOIHEHHH OHOIOTHYECKHX SKCIIEpUMEHTOB;

CIIOCOOHOCTb ~ ONpPENENATh COOCTBEHHYIO MO3MIMIO [0 OTHOIIEHHIO K SBICHHIM
COBPEMEHHOM KU3HU U O0OBACHATS €&;

YMCHHC  y4YATBHIBATL B  CBOUX  JICWCTBHAX HEOOXOAUMOCTH  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHSI JIIO/IEH C Pa3HBIMH YOEXKAECHHSIMH, KyIbTYPHBIMH [EHHOCTAME U COIHAATEHBIM
II0JIOJKEHUEM;

" TOTOBHOCTH K COTPYAHHYECTBY B IIPOIECCE COBMECTHOTO BBINOJIHEHHS Y4EOHBIX,
ITIO3HABATEC/IBHBIX M HCCIENOBAaTENLCKUX 3a/lady, YBaXHMTEIHHOIO OTHOIIEHHS K MHEHHIO
OTIIOHEHTOB IIPH 00CYKEHUHU CTIOPHBIX BOIPOCOB GHOIOTHYECKOTO CONEPIKAHHS;

TOTOBHOCTb K T'YMaHHUTapHON M BOJIOHTEPCKOM JIEATEIBHOCTH;

2) DaTPHOTHYECKOIr0 BOCIIUTAHMS:

C(hOPMHPOBaHHOCT POCCHHCKOM IPaskJaHCKOM HACHTHYHOCTH, aTPHOTH3Ma, YBAXKEHHUS K
CBOCMY Hapony, 1yBCTBa OTBETCTBEHHOCTH Iepen PoauHOM, ropiocT 3a CBOM Kpai, CBOIO
Popuny, CBO# S3BIK M KYJIBTYpY, NPOILIOE H HACTOSIIEE MHOTOHAIIMOHATBHOTO Hapoza Poccum;



[IEHHOCTHOE OTHOILIEHHE K TPUPOJHOMY HACIEOUIO M NaMATHUKaM MPHPOJHL,
JIOCTHXKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

COCOOHOCTh OIIEHHMBaTh BKJIQJlI POCCHMCKMX YUYEHBIX B CTAaHOBJICHHE M DPa3BUTHE
OuoNOruHy, MOHUMAHHUS 3HAYEHHsI OMOJIOTHH B MO3HAHUM 3aKOHOB IIPHUPO/IBI, B KHU3HU YEJIOBEKA H
COBPEMEHHOT0 00I11ecTBa;

uzelHas yoeXxIEHHOCTh, TOTOBHOCTD K CITy)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHHS:

OCO3HaHME AYXOBHBIX IIEHHOCTEH POCCHICKOro Hapoja;

c)opMHPOBaHHOCTH HPABCTBEHHOT'O CO3HAHHSI, STHYECKOTO IOBEICHHS;

CIIOCOOHOCTD OLIEHMBATh CUTYallMIO M IPUHHAMATh OCO3HAHHBIE PEIICHHS, OPHEHTHPYICH
Ha MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI M IEHHOCTH;

OCO3HaHME JTUYHOTO BKJIaJa B IOCTPOECHUE YCTOHYUBOTO Oy AyIIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM DOJHUTEISIM, CO3[JaHHI0 CEMBHM Ha OCHOBE
OCO3HAHHOI'O IIPUHATHS LIEHHOCTEH CEMEWHOW M3HH B COOTBETCTBHM C TPAJUIUSMH HapOAOB
Poccuu;

4) 3cTeTHYeCKOro BOCIIHTAHHUA:

3CTETUYECKOE OTHOIIEHHE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUH;

IIOHMMAaHHE SMOLIHOHATIBHOTO BO3JCHCTBUS KUBOW IPUPOJBI ¥ €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPDOKEHHIO B PA3HBIX BHIAX HCKYCCTBA, CTPEMJICHHE IPOSBISATH
KayecTBa TBOPYECKOH JIMYHOCTH;

5) d¢u3nyeckoro BocnuTaHHNA, (opMHpOBaHHMS  KYJbTYPbl 3A0POBbS H
IMOLHOHAJIBHOIO 0/1aronoy4ms:

IIOHMMaHHE U peajlu3als 3J0poBOro u 6ezomacHoro obpasa KU3HHU (310pOBOE NMUTAHHUE,
COOMIOICHHEe THTHEHWYECKHX MPABUI W HOPM, COATAaHCHPOBAHHBIH PEXUM 3aHATHN M OTIbIXA,
perynspHas (u3ndeckas aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOI'O
OTHOLIECHHS K COOCTBEHHOMY (DH3HYECKOMY H TICHXHIECKOMY 310POBBIO;

IIOHMMaHWE IICHHOCTH TPaBUJ HWHAMBHIYAIBHOTO M KOJUIEKTHBHOTO 0€30macHOro
IIOBEJICHUS B CUTyallUsIX, yTPOXKAIOMIUX 3/I0POBBIO U )KU3HH JIIOAEH;

OCO3HaHME IIOCICICTBUH M HENPUSATHS BPEIHBIX INPHUBBIYEK (YMOTPEOJIEHUS aJIKOroJs,
HapKOTHUKOB, KyPEHHS);

6) TpyA0BOro BOCIUTAHHS:

TOTOBHOCTB K TPYyly, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPyAOIO0HE;

TOTOBHOCTH K aKTUBHOH JIEATETHHOCTH TEXHOJOTHYECKOH U COIMAIbHON HAIIPaBJICHHOCTH,
CIOCOOHOCTP  MHHMIMHPOBATH, IUTAHUPOBaTh W  CaMOCTOSTENBHO  BBIIOJNHSATH — TaKylo
NeSITETbHOCTD;

HHTEpeC K Pa3IM4YHBIM cdepaM NpodecCHOHAIBHOM NEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BHIOOD Oyay1e# mpodeccuu u peaTu30BbIBaTh COOCTBEHHbIE KU3HEHHEIE TLTaHbL;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHHIO M caM00OPa30BaHHIO Ha MPOTSKEHHH BCEH
KHU3HH;

7) 3KOJIOrH4€eCKOro BOCIIHTAHUSA:

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOYHUKY XKU3HU Ha 3eMie,
OCHOBE €€ CyIeCTBOBaHUS;

IIOBBIIIEHUE YPOBHS O5KOJIOTHUECKOW KyJIbTYyphl: NPHOOPETEHHE OIbITa IMJIAHWPOBAHHUA
IOCTYNIKOB M OIICHKH MX BO3MOXXHBIX IMOCIIEICTBUM IJIsl OKPYIKArOIIEeH Cpeibl;

OCO3HaHMeE INI00ANBHOTO XapaKTepa HKOJOrMYECKHX MPOOJIEM U IyTEH UX PELICHHUS;

CrocoOHOCTH HCIIOJIB30BaTh MPUOOpETacMble IPH H3yYCHUH OMOJIOTMM 3HAHWS M YMEHHS
OpU peleHuH NpoliieM, CBS3aHHBIX C pAllMOHAIBHBIM HPUPOJONOIBE30BAHUEM (COOIMIOANCHHUE
[IpaBUJI NOBEJICHHUS B NPHUPOJE, HANPABICHHBIX HAa COXPAHEHHE DAaBHOBECHS B 3KOCHUCTEMAX,
OXpaHy BHOB, SKOCHCTEM, OHOCHEPHI);



AKTUBHOE HEMNpPHUSTHE NCHCTBHH, NMPUHOCAMIMX Bpe] OKPYXAIOIleHW NpUPOIHON Cpene,
YMEHHE IIPOTHO3MPOBATh HEDIArONpPHATHBIE YKOJOTMYECKHE MOCIEACTBUS MpEIIPAHAMAEMBIX
JIEHCTBUH M NIpeIOTBpAIaTh HX;

HaJIMYME DPAa3BUTOTO SKOJOTMYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYPEIL, OIBITa
ACATETIBHOCTH  5KOJIOTHYECKOM  HANpaBICHHOCTH, YMEHHS pYKOBOACTBOBATbCS HMH B
TII03HABATEIbHOM, KOMMYHHKaTHBHOM M COIMAIBHOH IIPAaKTHKE, TOTOBHOCTH K YYacTHIO B
NPAKTHYECKOH JAEATEILHOCTH IKOJIOTHYECKOM HAPaBIEHHOCTH;

8) meHHOCTH HAyYHOIr0 MO3HAHMSA:

C(pOpPMHPOBAHHOCTL  MHPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
PasBUTHS HAayKH H OOIIECTBEHHOH NpPakTHKHM, OCHOBAaHHOTO HAa JHMAlore KyJbTYD,
CIIOCOOCTBYIOIIErO OCO3HAHHIO CBOETO MECTa B MOJIMKYJILTYPHOM MHPE;

COBEPIIIEHCTBOBAHHME S3bIKOBOM M YMTATENIBCKOU KyIbTYPhI KaK CpeICTBA B3aUMOICHCTBHS
MEXy JIFOJEMH H ITI0O3HAHUS MHpa;

NOHUMaHHe CreuuduKn OMONOTHH KaK HayKH, OCO3HaHHs e pond B (OpPMHPOBaHHH
pallHOHAIBHOr0 Hay4YHOTO MBIIUICHUS, CO3/[aHMH 1I€JIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM
MHpE KaK O €IMHCTBE NpPHPOJBI, YeIOBEKA M 0OLIEeCTBA, B II0O3HAHHHM IIPHPOIHBIX
3aKOHOMEPHOCTEH M PEUICHUH NIPO6IIEM COXPaHEHHs TPUPOIHOTO PABHOBECHS,

YOEKIEHHOCTE B 3HAYMMOCTH OHOJIOTHMM /Il COBPEMEHHOH IUBHITH3AIMHA: 0OECIeUeHH s
HOBOI'O YPOBHSI Pa3sBUTHS MEIHUIIMHEI, CO3JaHME NMEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX
pemaTh pecypcHbie mpoOIeMbl Pa3BUTHS YETI0OBEUECTBA, OMCKA MYTEH BHIXOJA M3 INI0OATHHBIX
KOJIOTMYECKHX MPOo0IIeM U obecrieueHns nepexoa K yCTOHIMBOMY Pa3BUTHIO, PALIHOHATBLHOMY
MCIIOJIB30BaHHIO IPUPOJIHEIX PECYPCOB H (POPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKH3HHU;

3aMHTEPECOBAHHOCTH B IOJy4EHHH OMOIIOTHYECKHX 3HAHHM B LENAX IOBHILECHUS OOIIei
KyJIbTYphbl, €CTECTBEHHO-HayYHOH TI'PaMOTHOCTHM, KaK COCTaBHOM 4YacTH (GYHKIMOHAILHOM
IPaMOTHOCTH 06ydaromuxcs, GOpMUPYEMOM IpH M3ydeHHH OHUOIIOTHY;

TIOHMMaHUE CYIIHOCTH METOAOB IIO3HAHHS, MCIIOJb3YEMBIX B E€CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIONB30BaTh MOJy4aeMble 3HAHMS Ul aHaliu3a M OODBSCHEHHS SBJICHHM
OKpYXaloIero Mupa M IPOHCXOAAINMX B HEM H3MEHEHHWH, YMEHHE JelaTh OOOCHOBAHHEIE
3aKJIIOYCHUs] HAa OCHOBE HAYYHHIX (DAKTOB M HMMEIOIIMXCS MAHHBIX C MENBI0 IOJydYEHHs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CaMOCTOATENBHO HCIIOJNB30BaTh OHONOTMYECKHE 3HAHHUS I PELICHHS
IpobJIEM B pEANIbHBIX JKH3HEHHBIX CHTYaIHsX;

OCO3HAHUE ICHHOCTH HAaY4YHOM JEATENbHOCTH, TOTOBHOCTH OCYIIECTBIATH NMPOEKTHYIO H
UCCIIEIOBATENIBCKYIO I€ATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHHIO W CaMOOOpa3OBaHHIO, K
AKTUBHOMY TIOJlyYE€HHIO HOBBIX 3HAHUU 1O OHOJOTMM B COOTBETCTBHH C >KU3HEHHBIMH
[OTPEOHOCTSAMH.

METAIIPEAMETHBIE PE3YJIBTATHI

MetanpeamMeTHbie pe3ynbTaThl OCBOEHHS y4eOHOro mpeaMera «BHOIOTHS» BKIIOYAIOT:
3HaYUMBble Ui (OPMHPOBAHHS MHPOBO33DEHHs OOYYAIOIMXCH  MEXTHCIHUILIMHAPHEIE
(MexXTpeIMETHBIE) OOIIeHayYHBIE IOHSITHS, OTPAKAIOIIME LETOCTHOCTh HAYYHOM KapTHHBI MEpA
H CHeU(HKY METOMIOB IIO3HAHHS, HCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHS,
SBJICHHE, IIPOLECC, CHCTEMa, HAyYHbIM (aKkT, NPHHIMI, TUIOTe3a, 3aKOHOMEPHOCTH, 3aKOH,
TCOpHUsl, HCCIIeIOBaHUE, HAOIIONEHHE, U3MEPEHUE, HKCIIEPUMEHT U JpPYTHe); YHHBEPCAILHEIE
y4eOHbIe NeHcTBUS (MO3HABaTEe/bHBIE, KOMMYHHKATHBHBIE, PETYJISTHBHEIE), 00ECIICIHBAIOIINE
¢popmupoBaHKE (GYHKIHMOHAILHON IPaMOTHOCTH M COLHMAIBLHON KOMIETEHIIMHM O6YYaloIuXcs;
CIOCOOHOCTH oOyyaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXXTUCIUILTHHAPHEIE,
MHPOBO33DEHYECKME 3HAHUS M YHUBEpCAIbHbIE y4eOHBbIE IEMCTBUS B IO3HABATEIBHOM H
COLIMAJIBHOM MPaKTHKE.



B pesynprare usydeHus OuonoruM Ha YypOBHE cpeaHero oobmero o6pa3oBaHUS Y
obyyaronierocst 6yayT chOpMHPOBAHBI ITO3HABATEIbHBIE YHHBEPCATbHBIE YUeOHBIE IEHCTBH,
KOMMYHHKaTHBHBIE YHHBEDPCAJIbHBIC Y4eOHBIC JEHCTBHS, pETryJIATHBHBIE YHUBEPCAIbHEIE
yueOHbIe IEHCTBUS, COBMECTHAS JEATETBHOCTb.

MeranpenmMeTHele pe3yiabTaThl OCBOEHHS MPOTPaMMBI CPEIHEro o0mero oOpa3oBaHHS
JTOJIKHBI OTPaXarh:

OsniajieHHe YHHBePCAILHBIMH Y4€0HBIMH M03HABATEILHBIMH JIefiCTBHAMM:

1) 6a3zoBble JIOTHYECKHE ACHCTBHS:

CaMOCTOSITENNBHO (DOPMYJIUPOBaTH M AKTyalM3MPOBATh NpOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

MCIOJIb30BAaTh IIPM OCBOCHUHM 3HAHWH TIPUEMBI JIOTHYECKOTO MBIIUICHUSA (aHAIH3a,
CHHTE3a, CpaBHEHHS, KJIacCHPUKAIUK, O0OOIIECHHS), pPacKphIBaTh CMBICT OHOIOTHYECKHX
HOHATHH (BBIIEIATh UX XapaKTEepHbIE MPH3HAKU, YCTAHABITHBATH CBS3H C IPYyTHMH IOHATHIMH);

ONpENENATh LEIH JAEATENbHOCTH, 3a/JaBas MapaMeTpbl M KPUTEPHH HMX JTOCTHKCHHMS,
COOTHOCHUTB pe3yJIbTaThl ACITEIHOCTH C MOCTABIECHHBIMH IIEISIMH,

UCIIOJIB30BATh OHOJIOTHYECKUE TOHATHS Ui OOBSCHEHWsS (DAKTOB U SBIEHHHM >XHUBOU
HIPUPOJIBI;

CTPOUTbL JIOTMYECKHE paACCyXICHHUS (MHIYKTUBHBIC, JEAYKTUBHBIE, II0 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U IIPOTHBOPEYHs B pacCMaTpUBAEMBIX SIBIECHHSAX, (POpMyIIMpOBaTH
BBIBOJIBI U 3aKJIFOYCHHS,

IPUMEHATh CXEMHO-MOJEIIbHBIE CPEJCTBA VIS MPEACTABIICHUS CYIIECTBEHHBIX CBA3€H H
OTHOUICHUM B HM3Yy4aeMbIX OMOJOTHYECKMX OOBEKTax, a Takke MPOTUBOPEYMH Pa3sHOIo poja,
BBISBJICHHBIX B PA3JIMYHBIX HHOOPMAIIHOHHBIX HCTOYHHKAX;

pa3pabarbIBaTh IUIaH PELICHUS POOJIEMBI C YIETOM aHAHM3a HMEIOIUXCS MAaTEPHAATBHBIX
Y HEMATEpHAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B IEATEIBHOCTE, OIICHWBAaTh COOTBETCTBHE PE3YJIHTATOB MEISAM,
OLICHUBATh PUCKH I10CJIEICTBHH IEATEILHOCTH

KOODJIMHUPOBATh M BBIIOJIHATH pPabOTy B YCIOBHSIX PpEATbHOIO, BHPTYAIBHOTO H
KOMOMHHPOBaHHOT'O B3aHMOICHCTBHSA;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH XKU3HEHHBIX TPOOIIEM.

2) 6a30BbI€ HCCJIEI0BATEILCKHE AeHCTBUA:

BJIQJIETh HABbIKaMHU y4EOHO-HCCIIEIOBATENBCKON M MPOEKTHON AESATEIEHOCTH, HaBBIKAMH
paspeuieHus npodsieM, cnocOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY MOMCKY METOIOB
pelleHus IPAaKTHYECKUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS,

KCIIOJIB30BaTh PAa3/IMYHBIE BBl JEATEIBHOCTH IO TOJYYEHHIO HOBOrO 3HAHHSA, €ro
UHTEPIIPETAlMY, TPeoOpa30BaHUIO U NPUMEHEHHIO B YYEOHBIX CHTYalHsSX, B TOM YHCJE TIPH
CO3/1aHUH Y4eOHBIX U COIHATIBHBIX MPOEKTOB;

(GbopMHpOBaTh HAy4YHBI THI MBIIUICHUS, BIIAJIETh HAYYHON TEPMUHOJIOIHEH, KIIOUEBBLIMU
MOHATUSIMH B METOJaMH;

CTaBUTh M (GOPMYJIHPOBaTH COOCTBEHHBIC 3a/a4d B 0Opa30BaTeIbHON MEATENBHOCTH H
KU3HEHHBIX CHTYaI[HsX;

BBUABJIATE NPUYMHHO-CICACTBEHHBIE CBS3M M aKTYaJHM3HpOBaTh 3alNady, BEIXBHIATh
TMIIOTE3y €€ pEIICHMs, HaXOAMTb apryMEeHThl sl [0KAa3aTebCTBA CBOHX YTBEPKACHHH,
3aJlaBaTh [IapaMeTpPhl U KPUTEPUU PEUICHHS,

aQHAJIM3MPOBATh IIOJIyYEHHBIE B XOJE pEIICHHs 3aJadd pe3ylbTaThl, KPHUTUYECKU
OLIEHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHUE B HOBBIX YCIIOBHSX;

JlaBaTh OLIEHKY HOBBIM CHTYaIlMsIM, OIIEHHBATh TPHOOPETEHHBIN OMBIT;

OCYUIECTBJIATH LEJICHANIPABICHHBIA MOUCK IEpeHOca CPeiCTB U CHocoOOB NeHCTBHS B
poecCHOHATBHYIO Cpeay;

YMETh NEPEHOCHTH 3HAHMS B IIO3HABATEIBHYIO H  [PaKTUYECKyl0  obyacTu
KHU3HENECSATEILHOCTH;



yMETh HHTETPHPOBATh 3HAHUS M3 Pa3HbIX IPEIMETHBIX 00IacTeH;

BBIIBUTATh HOBBIE WJICH, IpeUlaraTh OpPUTHHAIBHBIE NOIXOIbl M DEIICHHs, CTaBUTh
po0JIeMBbl M 33J1a4H, TOMyCKAIOIIHE aJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ nunopMmanuei:

OPHEHTHUPOBAThCA B PA3IMYHBIX UCTOYHHKAX WH(oOpManuu (TekcTe ydeOHOro mocobus,
HAYYHO-TIOMYJISIPHOM JTUTEpaType, OMOIOrHYECKUX CIOBAPSX W CIPABOYHHMKAX, KOMIBIOTEPHBIX
6a3ax maHHBIX, B VHTepHeTe), aHaIM3UPOBATh HH(POPMAIMIO Ppa3IUYHBIX BHIOB U (opM
TIPE/ICTABJICHUS, KDUTUIECKH OLIEHUBATH €€ JOCTOBEPHOCTh M HETPOTUBOPEYMBOCTD;

(GopMyIHpOBaTh 3ampPOCHl ¥ NPHUMEHSTh pa3IMYHbBIE METOJABI NpPH IOMCKE M 0TOOpe
O6mosoruyeckoi HHGoOpMaIK, He0OXOAMMOM /171 BBITOJHEHHUS YUeOHBIX 3a/1a4;

npuobperaTs ONBIT HKCIOJB30BaHHS HH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIbTYpY aKTHBHOTO MCIIOJIH30BAHUS PA3IMYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BBHIOUpaTh ONTHMAIbHYIO (OpMY TIPEACTABICHUS OHOIOTHIECKOM
uHpopManuu (cxemsl, rpapuKu, THarpaMMbl, TaOJIHIIBI, PUCYHKH H JAPYTOE);

UCIOJB30BaTh HAYYHBIM S3BIK B KadyecTBE CpeAcTBa Ipu pabore ¢ OHOIOrHYEecKOiH
uHpOpMaLIHeH: TPUMEHATh XUMUYECKUE, (PU3MUYECKHEe W MaTeMaTHYeCKHE 3HAKH W CHMBOJIBL
dopmynel, ab0OpeBHaTypy, HOMEHKIATypy, HCIOJB30BaTh M MpeoOpa3oBBIBaTH 3HAKOBO-
CHMBOJTUYECKHE CPE/ICTBA HATISAHOCTH;

BIIQJIETh HABBIKAMH paCllO3HaBaHHMS M 3almMThl HHQOpMamu, HHOOPMAIMOHHOK
6€30MacHOCTH JTHYHOCTH.

OBJ1aleHHe YHHBEPCAILHBIMH KOMMYHHKATHBHBIMH [1€fiCTBHAMH:

1) obmenue:

OCYILECTBJIATE KOMMYHHKAIIMK BO BCeX cepax KU3HU, aKTUBHO yYacCTBOBATh B JUAJIOTE
WA JUCKYCCHH IO CYIIECTBY 00CYXIaeMO# TeMbl (yMEHHE 3aJaBaTh BOINPOCHI, BHICKA3bIBAThH
CYXKIEHHS OTHOCHUTEJIbHO BBINOJIHEHHUS TIpelUlaraéMod 3ajaud, YYHUTHIBATb MHTEPECH U
COIJIaCOBAaHHOCTH ITO3MIUH APYTHX YYaCTHUKOB THAJIOTa WA AUCKYCCUH);

pacno3HaBaTh HeBepOaIbHBIE CpelcTBa OOINEHMs, MOHHMAaTh 3HAYEHHWE COLHAIBHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CHTYaI[Hi, YMETh CMSTYaTh KOHQIHUKTHI K
BECTH MIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMH CIOCO0aMH OOIIEHWS W B3aUMOJCHUCTBHS, MOHMMATh HAMEPEHHS
IpYTHX JIOAEH, MPOSABIIATh YBOXKHUTEIBHOE OTHOIIEHHE K COOECeTHUKY U B KOPPEKTHO#H (opme
(bopMyITHUpPOBATH CBOM BO3PAXKECHHUS;

pa3BEPHYTO W JIOTHYHO H3JaraTb CBOK TOYKY 3PEHHSI C HCIOJIB30BAHHUEM SI3BIKOBBIX
CpeZCTB.

2) coBMeCTHasi 1eITeJIbHOCTD:

IIOHMUMATh ¥ HMCIOJIH30BaTh MPEHMYIECTBA KOMaHIHOM W WHAWBUIyaIbHOW pabOTHI MpH
peleHuH 6MosIornyeckoi npobiieMbl, 000CHOBBHIBATh HEOOXOIUMOCTH TPUMEHEHHS TPYIIIIOBBIX
(GbopM B3aUMOJIECHCTBHUS NIPH PEIICHUH YIeOHOM 3a/1a4u;

BBIOMpATh TEMATHKy M METOIBI COBMECTHBIX IEHCTBHHM C Y4ETOM OOIIMX HHTEPECOB
BO3MOKHOCTEH Ka)KIOT0 YIeHA KOJJICKTHBA;

IPUHUMATh eI COBMECTHOW JeSTEIbHOCTH, OPraHH30BBIBATH M KOOPAHHHUPOBATH
JEHCTBUS MO €€ IOCTH)KEHHIO: COCTABIATh IUIAH JCHCTBUM, paclpenesiTh pPOIH C Y4ETOM
MHEHHH y4aCTHHKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHMBATh Ka4eCTBO CBOETO BKJIaJa M KaXIOr0 y4aCTHHKA KOMaH/bI B OOIIH# pe3ybTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaratb HOBBIE MPOEKTHI, OLEHHBATh HMICH C TMO3HUIMH HOBH3HBI, OPUTHHAIBHOCTH,
IPaKTHYECKON 3HAYMMOCTH;

OCYIIECTBIIATh MO3UTHBHOE CTpPATETHYeCKOe IOBEJCHHE B Da3IMYHBIX CHTyalHsX,
IPOSIBIISATH TBOPYECTBO ¥ BOOOpakeHUE, OBITH HMHUITMATUBHBIM.

OsiaieHHe YHHBEPCAJIbHBIMH PeryJsTHBHBIMH 1€HCTBHAMM:

1) camoopranmzanus:



MCTIOIB30BaTh OHOIIOTHYECKUE 3HAHUA JUIS BBIABICHHS NPOGIEM M HX DEIICHHS B
KHU3HEHHBIX ¥ YYEOHBIX CHTYAIIHAX;

BBIOHPATh Ha OCHOBE GHONIOTMYECKHX 3HAHMHA IIEEBbIE M CMBICIIOBBIC YCTAHOBKH B CBOMX
ACHCTBHSAX M IOCTYNKAX 10 OTHONICHHIO K )KMBOM NPUPOJE, CBOEMY 3/0POBBIO H 3I0pPOBBIO
OKPYIKaIOIIHKX;

CaMOCTOATEIBHO OCYIIECTBIATh IMO3HABATE/bHYIO NEATENBHOCTD, BBISBISTH IPOGIEMEL
CTaBUTb M (OpMyIMpOBaTh COOCTBEHHBIE 3ala4¥ B 0OpPA30BATEIBHON AEATENHHOCTH H
KH3HEHHBIX CUTYaIlHsX;

CaMOCTOSITEIBHO COCTABJIATD IIaH PELICHHs MPOOJIEMBI C yYETOM HMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U IIpeIIOYTEHHI;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIUsM;

PacHIUpsTh paMKH y4eOHOro npeMeTa Ha OCHOBE JIMYHBIX IIPEAIIOYTEHHIA;

AeTaTh OCO3HAHHBIA BBIOOD, apryMEHTHPOBATE €r0, OPaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OILICHHUBATh NPHOOPETEHHBIH OIIBIT;

CIIocoOCTBOBATH (POPMUPOBAHHMIO 1 MPOSIBIEHHIO NIMPOKOH SPYAHIHH B Pa3HBIX 06IACTIX
3HaHUH, TIOCTOSHHO MOBBIIATE CBOM 06Pa30BATENBHBIN U KYIbTYPHBIH YPOBEHD.

2) CaMOKOHTPOJIb:

7laBaTh OLEHKY HOBBIM CHTYyallMsIM, BHOCUTH KOPPEKTHBBI B JESITEILHOCTH, OLICHHBATH
COOTBETCTBHE PE3YIILTATOB LIETISAM;

BJIQJICTh HABBIKAMH I103HABATE/IbHON Pe(IEKCHU KaK OCO3HAHHS COBEPIIAEMBIX JeHCTBHI
1 MBICTIUTEIBHBIX TPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM, MCIIOJIB30BaTh MPUEMBI pe(IeKCHH
JUL OLICHKH CHTYallMH, BEIOOpA BEPHOTO PEIICHHS;

YMETD OLIEHUBATh PUCKH ¥ CBOEBPEMEHHO IIPUHUMATH PEIICHHS 10 UX CHIKEHHUIO,

[IPUHAMATh MOTUBBI U ApPTYMEHTHI IPYTUX [IPH aHATTH3€ Pe3yJIbTaTOB A€ATEIbHOCTH;

3) npuHsATHE cebs U APYrUX:

NPHHUMATE €051, TOHUMAsi CBOM HEJIOCTATKH M JJOCTOHHCTBA;

IIPHHMMATh MOTHBBI M APTYMEHTHI IPYTUX DU aHAIN3€ Pe3yJIbTaTOB JESTEIbHOCTH;

IIPH3HABATh CBOE IIPaBO M IIPaBO APYTUX HA OIIHOKH;

pa3BHBaTh CIIOCOOHOCTH TIOHMMATh MU C TIO3MIMH JPYrOro YeIOBeKa.

IIPEJMETHBIE PE3YJIbTATBI

IIpenMeTHBIE pe3ylbTaThl OCBOEHHUs colepxanus yd4ebHOro npemmera «Buonorus» Ha
yrilyOI€HHOM ypOBHE OPHEHTHPOBAHBI Ha 0OecIeyeHre NPOGHUILHOTO 06YYeHHs 06y YarOIUKCS
Guosorun. OHM BKIIOYAIOT: crenH(pUYecKre i OHOJIOTHH HaydHble 3HAHHS, YMEHHS H
CocoObl NEHCTBUH 110 OCBOGHHIO, HMHTEPIpPETAllMM M IIpeoOpa3’OBAHHIO 3HAHMI, BHIBI
AEATENIPHOCTH 10 IOJIyYCHHIO HOBBIX 3HAHMM M MX NPHMEHEHHIO B PA3NIMYHBIX y4eOHBIX, a
TaK)K€ B peaJIbHbIX )XU3HEHHBIX cUTyauusix. [IpeaMeTHbIe pe3yapTaTsl MpeACTaBlIeHsl 0 rogaM
U3y4YEeHHUS.

IIpenmeTHBle pesynbrathl OCBOeHHs yueGHoro npeamera «buonorms» B 10 Kaacce
JIOJDKHBI OTpaXKaTh:

c(pOpMUPOBAHHOCTh 3HAHMH O MECTE U POJIM GHOJIOTHH B CHCTEME €CTECTBEHHBIX HAYK, B
(hOPMHPOBaHHHM €CTECTBEHHO-HAYYHOM KapTWHBI MHpA, B TO3HAHHH 3aKOHOB NPHPOIBI H
PENICHHH MPOOJIEM pallOHATEHOTO IPUPOIOIOIB30BAHHS, O BKIIAJE POCCHICKHX H 3apyOeKHBIX
YUY€HBIX B pa3sBUTHE OHOJIOTHH;

BJIQJICHAE CHCTEMOM OMOJOTMYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIIHE
Ouosorveckue TEPMHHBI M NOHSATHS (KW3Hb, KJIETKa, OPraHH3M, MeTaboNM3M, TOMEOCTas,
CaMOpETyJIALHUs, CaMOBOCIPOM3BE/ICHHE, HACIIECTBEHHOCTh, H3MEHYUBOCTD, POCT H PA3BHTHE),
Ouonoruyeckue TEOpUH (KJIETOYHAS teopust T. IlIBanna, M. Illnedinena, P. Bupxosa,
XpOMOCOMHAas Teopusi HacienctBeHHocTH T. Moprana), yyenus (H. Y. BaBunosa — o nentpax
MHOT000pasus W IPOHCXOXKIECHUS KYJIbTYPHBIX PACTEHHH), 3aKOHBI (€AMHOOOPA3Us TOTOMKOB
IIEPBOI0 MOKOJICHHS, PACIIEIIEHUs], YACTOTHI raMeT, He3aBHCHUMOT'0 HacleoBanus I'. Menpens,



TOMOJIOTHYECKHX DsZIOB B HACIEACTBEHHOH wu3MeHuyumBocTd H. WM. BaBunosa), mpwHIHMIEL
(KOMILIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBIMH METOJAaMM HAyYHOTO TO3HAHHS, UCIIOJIb3YEMBIX B OHOJIOIMYECKHUX
HCCIICIOBAHHSX )KUBBIX OOBEKTOB (ONHCaHKE, H3MEPEHHUE, HAOIOICHHE, IKCIIEPUMEHT);

YMEHHE BBIICTIATh CYIICCTBEHHBIE NPH3HAKKU: BUPYCOB, KJIETOK IPOKAPHOT U SYKAPHOT,
OZIHOKJIETOYHBIX M MHOTIOKIIETOYHBIX OPTaHM3MOB, B TOM 4Hcle GakTepuil, rpHOOB, pacTCHHIA,
XHUBOTHBIX U YCJIOBEKA, CTPOCHHs OPraHOB M CHUCTEM OPraHOB PACTEHHH, YKHBOTHBIX, YEIOBEKA,
IIPOLIECCOB  JKU3HEMACATEIbHOCTH, IPOTEKAIOIIUX B OpraHU3Max pacTeHHH, JKMBOTHBIX H
4eroBeKa, OHOIOTHYECKUX MPOIIECCOB: OOMEHA BEINECTB (METaboM3M), IPEBPALIEHHS SHEPTHH,
OpoXeHMs, aBTOTPO(GHOro M reTepoTpo()HOr0 THIOB NUTaHHA, (POTOCHHTE3a H XEMOCHHTE3a,
MHTO3a, Meii03a, raMeToreHesa, SMOpUOreHesa, NOCTAIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHS,
WUHIMBHUYaJIbHOTO Da3BUTHA OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHS T€HOB, TETEPO3HCa,
HCKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTAaHABJHMBATh B3aUMOCBA3M MEXIY OPraHOMJAMH KIETKH ¥ HX (YHKIHIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEW M UX QyHKIUSIMH, MEXTy OpraHaMé M CHCTEMaMH OPraHoB y
PacTeHH#, >XKMBOTHBIX W 4YeJNOBeKa M HX OQYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB M HX
GyHKIMAMM, MeXIy 3TamaMd OOMeHa BEIECTB, JTalaMH KJIETOYHOIO LHUKJIA M JKH3HEHHBIX
IIUKJIOB OpPraHW3MOB, OSTallaMd JMOPHOHAIBPHOTO pA3BUTHSA, TICHOTHIIOM H (DEHOTHIIOM,
(beHoTHIoM u (hakTopaMu cpesl OOUTaHHMS;

YMEHHE BBIABIIATH OTIHYHMTENILHBIE NPH3HAKM MKHUBBIX CHCTEM, B TOM YHCIIE PacTEHHIA,
’KMBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIHME apIyMEHTHI, OHONIOIHIECKYIO TEPMUHOJIOTHIO K
CHMBOJIMKY JUIsSl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CHCTEMATHYECKHX TPYIIIL;

YMEHHE pelaTh OMOJOrMYEeCKHe 3aJa4yd, BBIABIATH MPHYMHHO-CIEICTBEHHBIE CBS3H
MEXAY HCCIENYEMBIMH OHOJIOTHYECKUMH IPOIECCaMH W SIBJICHHSIMH, J€JIaTh BBIBOABI H
IIPOTHO3EI HA OCHOBAHUH IOJIyYEHHBIX PE3yJIbTAaTOB;

YMEHHE BBINOJIHATL J1aOOpaTOPHBIE M NPaKTHYECKHe paboThl, COOMIONATh MpaBHia MpU
pabote ¢ y4eOHBIM H 1ab0paTOpHBIM 060PYI0BAHKUEM;

YMEHHE BBIIBUIaTh THUIIOTE3bl, IPOBEPSATH HX OKCIEPUMEHTAIHHBIMH CpEACTBAMH,
(GopMyHupys IIeNb HCCIEA0BAHHS, aHATU3UPOBATH IIOJyYEHHEIE PE3YJILTATH U J€JIaTh BHIBOJIbL;

YMEHHE y4acTBOBaThb B y4eOHO-HCCIENOBATENbCKOM paboTe Mo OMONIOTHH, 3KOJOTHH H
MEJHIUHEe, POBOAMMOA Ha 0a3e MIKOJIBHBIX HAay4HBIX OOIIECTB, M IyOJMYHO MHpEACTABIATH
TIOJTyYEHHBIE PE3yJIbTAaThl HA YIEHHYECKUX KOH(PEPEHIIUAX;

YMEHHE OILIEHMBaThb J3THYECKHE acMeKThl COBPEMEHHBIX MCCICIOBaHHNH B 007acTH
OMONIOTHH ¥ MEIMIMHBI (KIOHMPOBAaHHME, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANPABIECHHOE
H3MEHEHHME T'€HOMA U CO3/1aHUe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp Oymyiiel npodecCHOHANBHOMN AeITeILHOCTH B
001acTH GHONIOTUH, METUIIMHBI, OHOTEXHOJIOTHH, BETEPUHAPHH, CETLCKOTO X035 CTBA, UIIEBOM
IPOMBIIIUIEHHOCTH, YIIyOJISTh IO3HABATENbHBIM WHTEpEC, HANMpaBlIEHHBIH Ha OCO3HAHHBIN
BBIOOp COOTBETCTBYIOIIEH NpodeccHH W MPOAODKEHHE OMOJIOrHYECKOro 06Gpa3oBaHMS B
OpraHu3al|saX CPEAHEro Npo(eCCHOHATBHOIO W BBICIIET0 0Opa30oBaHusl.

IIpenmeTHble pe3ynbTaThl OCBOEHHs ydyeOHOro mpeamera «bBuonorums» B 11 kaacce
JOJIKHBI OTPaXKaTh:

C(hOpPMHPOBAaHHOCTh 3HAHHUH O MECTE M POJIH GHOJIOTHH B CHCTEME ECTECTBEHHEIX HAYK, B
(GopMHpPOBaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTHHBI MMpa, B II03HAHHM 3aKOHOB
IPUAPOJBI M PEIIEHUH SKOJOTMYECKHX MPOOJIEM 4YeIOBEYECTBa, & TaK)KEe B PEIIEHHH BOIPOCOB
palMoHaIbHOr0 IPHPOJONOIB30BaHUS, M B (HOPMHUPOBAHHU IIEHHOCTHOTO OTHOIIEHHS K
HpUpoJie, OOIIECTBY, YEJIOBEKY, O BKJAJE POCCHMCKHAX M 3apyOeXHBIX YUYEHBIX-OHOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJIAJETh CHUCTEMOM OMOJIOrMUYECKUX 3HAHWH, KOTOpas BKIIIOYAET ONpENCIICHUS U
IIOHMMAaHKME CYIIHOCTH OCHOBOIOJIAraloIuX OWOJIOTHYECKHMX TEPMUHOB W TIOHATHH (BHI,



3KocucTeMa, Ouocdepa), OHolormyeckue Teopud (3BOMIONUOHHAas Teopuss Y. JlapBuHa,
CHHTETHYECKasi TeopHs sBoimonuu), ydeHus (A. H. CesepmoBa — 0 myTSX W HampaBlIEHHASX
spojonH, B.M. Bepranckoro — o 6uocdepe), 3akons! (reHeTHUecKoro paBHoBecus Jx. Xapau
u B. Baiin6epra, 3apozxenmeBoro cxonctsa K. M. Bapa), npaBuna (munmmyma IO. JIubuxa,
3KOJIOTMYECKOM NMMPaMHU/IbI SHEPTUH ), THnoTe3bl (runote3a «mupa PHK» V. I'unbepra);

YMEHHE BJIaJ€Th OCHOBHBIMH METOJaMM HAay4YHOTO IIO3HAHHUS, WCIOIb3YEMBIMH B
OHOJIOTMYECKMX MCCIIEIOBAHUAX JKMBBIX OOBEKTOB ¥ IKOCHCTEM (ONHMCAHHE, H3MEPEHHE,
HabJII0ZICHHE, SKCIIEPHMEHT), CIIOCOOaMH BBISBJIEHHS M OIEHKH aHTPOIOI€HHBIX M3MEHEHHH B
IPUPOJIE;

YMEHHE BBIJICIATH CYIIECTBEHHBIE INPU3HAKU: BUIOB, OHOTE€OIIEHO30B, 3KOCHCTEM M
Ouocdepnl, CTaGHIM3HPYIOMIETro, ABHXKYLIErO0 M pa3phIBAIOLIETO E€CTECTBEHHOrO 0TOOpa,
aJIIONaTPUYECKOro U CUMIIATPHYECKOTO BUAOOOPA30BaHMUs, BIUSHUS IBHXKYIIUX CHJI SBOJIOIMA
Ha reHO(OH] MOMYJISANHH, IPHCIIOCOOIICHHOCTH OPraHM3MOB K Cpelle OOWTaHHUs, YepeIOBaHHs
HaIpaBJIEHUH YBOJIIOLUH, KPyTOBOPOTA BEIIECTB M MOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTaHaBIMBATh B3aHMOCBSI3H MEXJIy MPOIECCAMH HBOJIIOIMH, IBHKYIIHMMH
CHJIaMH aHTPOIIOT€HEe3a, KOMIIOHEHTAMH Pa3IMYHBIX 3KOCHCTEM M MPHUCIIOCOOIEHHSIMH K HHM
OpraHU3MOB;

YMEHHE BBISBIISTh OTJIHYMTENILHBIE IIPH3HAKU KUBBIX CUCTEM, PUCIOCOOIEHHOCT BU/IOB
K cpeie obuTaHus, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB SKOCHCTEM, B3aHMOCBS3EM
OpraHu3MOB B COOOILIECTBAX, aHTPONIOT€HHBIX H3MEHEHHH B 3KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHME MCIOJIb30BaTh COOTBETCTBYIONINE apryMEHTHI, OHOJIOTHYECKYIO TEPMUHOJIOTHIO H
CHMMBOJIMKY /Ui JIOKa3aTelIbCTBa POJCTBA OPraHM3MOB pPAa3HBIX CHUCTEMAaTHYECKHX IPYIIIL,
B3aMMOCBS3M OPraHM3MOB M Cpelbl OOMTaHHS, €IWHCTBA YENIOBEYECKHUX pac, HEOOXOAMMOCTH
COXpaHEHHWs. MHOrooOpasus BHJOB M 3KOCHCTEM KaK YCJIOBHsS COCYIIECTBOBAHHS HPUPOIBI U
YeJI0BEYECTBa;

YMEHHE pemarb OHOJOTMYECKHE 3aJay, BBIABIIATH MPHYHHHO-CJIEICTBEHHBIE CBI3H
MEXIy HCCIEAYEMBIMH OHOJOTHYECKMMH TMIpOIecCaMd W SBJIICHHSAMH, JejaTh BBIBOJABI H
IIPOTHO3bI HA OCHOBAHMH ITOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIOJHATE 1a00OpaTOpHbIE U MpaKkTHYeCKHe pabOThI, COOMIOATh MpaBHiIa IPH
pabote ¢ y4eOHBIM U Tab0paTOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUIaTh THUIOTE3bl, MIPOBEPSTH HUX OKCIEPUMEHTAIBHBIMH CpEICTBAMH,
(bopMyIHpYs 1IeNb UCCIIEI0BaHNs, aHATU3UPOBATh MTOJTyYEHHBIE PE3YJIBTAThI M IE/IaTh BHIBO/IBL;

YMEHHME y4acTBOBaThb B Y4e€OHO-HCCIEOBATEIbCKOW paboTe MO OMOIIOTHH, SKOJIOTHH H
MEIMUKHE, NPOBOAMMONM Ha 6a3e IIKOJIBHBIX HAyYHBIX OOINECTB, U MyOJMYHO IPEACTaBIIATH
IIOJTy4YE€HHBIE Pe3yJIbTaThl HA YYCHUYECKUX KOHPEPEHIIHSX

YMEHHE OIICHMBaThb TI'MIIOTE€3bl U TEOPHH O IIPOUCXOXKICHUU JKU3HH, 4YeJOBEKa W
YEJIOBEYECKHX pac, O NPHUYMHAX, MOCIEACTBHIX H CrocobaX MPeNOTBpAlleHHs TIOOAIBHBIX
HU3MEHeHH# B 6uochepe;

YMEHHE OCYLIECTBIISITh OCO3HAHHBIH BBIOOP Oy yiiei mpodecCHOHATBHOM AeITETbHOCTH B
obnact  GHOJIOTMH, SKOJOTHH, IPUPOJONOJB30BAHUS, MEIMIMHBEL, OHOTEXHOJIOTHH,
IICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SIMCTBA, MHINEBON NPOMBIILICHHOCTH, YIIyOJISThH
MO3HABATEIbHBIA HMHTEPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH
npopeccu M IPOJODKEHHE OHOJIOrHYeckoro o0pa3oBaHHUS B OpraHHM3alMsAX CPEIHEro
PO ECCHOHATHEHOTO U BBICIIEr0 00pa30BaHUS.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC - B - ‘ R
Kosan4yecTBo 4acoB DJIeKTPOHHbIE
o HaunmeHnoBaHue pa3ie/ioB H TeM (uudpossbie)
Ne i/ R — Beero Ncm:d.o.:r:r-o H—u%z,:\.._aox:a 0GpazoBaTeNBHBIC
paboThI paboThbl pecypesI
bu6mmoreka LJOK
1 buonorus kak Hayka 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
2 JKuBBIE CUCTEMBI U UX U3YYECHHE 2 i :
https://m.edsoo.ru/863e6564
butmmoreka LJOK
3 A e 2 ‘ i https://m.edsoo.ru/863e674¢
butbnauoreka IJOK
4 XuMHUUecKas OpraHu3aius KIeTKH 10 1 https://m.edso0o.ru/863e674e
bu6mmoreka LIOK
: LEpOSHIS L. YR il 8 - https://m.edsoo.ru/863e674¢
6 OOMeH BellecTB U IMpeBpalleHue YHEPTHH B 9 1 bubmoreka [JOK
KJIETKE ~ https://m.edsoo.ru/863e674¢
7 Hacnencrennas ungopManus u 9 0.5 bubnuoreka [JOK
peanu3anus e€ B KIETKe ’ https://m.edsoo.ru/863e674¢
= bu6mmotexa [JOK
i R LA 5 ‘ ! https://m.edsoo.ru/863e674¢
bubnmunoreka IJOK
? { SOl By, O ris ik ‘ ¥ b hipsi//meedsoo.rw/863¢6870
but6morexa [JOK
10 Pa3mHOX€eHUE U pa3BUTHE OPraHU3MOB 8 1.5 https://m.edsoo.ru/863e81b6
. - A y https://m.edsoo.ru/863e831e
1 I'eHeTHKa — HayKa O HAaCJIECICTBEHHOCTHU H ) 0.5 bu6motexa [JOK
| M3MEHYHBOCTH OPTraHU3MOB I ] I T ~ https://m.edsoo.ru/863e86f2
12 ' 3aKOHOMEPHOCTH HaCIIEICTBEHHOCTH 10 ! D B . bubmuorexa [TOK




13

14

15

16
17

3aKOHOMEPHOCTH U3MEHYHBOCTH
I'eneTuka uenoBeka

Cenexius opraHu3MOB

BuoTtexHoOrus U CHHTETHYECKAS
ouosorus

PesepBHoe Bpemst

OBLIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

0.5

13

https://m.edsoo.ru/863e8878
bubmuorexa [JOK
https://m.edsoo.ru/863e8878
bubmmoreka [JOK
https://m.edsoo.ru/863e8d78

bubmmotexa [JOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢292




11 KJIACC

Ne i/

10

11
12

KoanyecTrBo 4acoB

HaunmeHoBaHue pa3ae/ioB H TEM
nporpamMmmal

3apoKICHUE U Pa3BUTHE HBOIOLMOHHBIX
IIpeJICTaBJICHHH B OHOIOTUH

Mukpo3BoIIOIUS U €€ pe3yIbTaThl

Makpo3BOJIONHUS U €€ pe3yabTaThl

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emiie

ZGONOXOEOESO YCJIOBCKA — aHTPOIIOI'CHE3

DKOJIOrHsl — HayKa O B3aUMOOTHOIIEHHIX
OpPraHM3MOB M HaJOPraHM3MEHHBIX CUCTEM
C OKpY2Kalollen Cpeslon

OU%NESWZE H Cp€aa oOuTaHus

DKOJIOTHsI BUJOB M MOMYJISILAA

DKOJIOTHS COOOIIECTB. DKOJIOTHYECKUE
CUCTEMEI

buocdepa — riiobanpHas FKoCHCTEMA

YenmoBek U OKpy:karomas cpeaa

W@w@ﬁumoo BpEMsi

OBILIEE KOJIMUECTBO YACOB I10
[TPOTPAMME

Bcero

14

15

10

12

102

KonrtpoabHbie
paboThbI

IIpakTHueckue
padoTsI

1.5

0.5

1.5
0.5

0.5

JJ1eKTPOHHbIE

(uu¢poBbie)
obpa3oBaTe/ibHbIE

pecypcbl

bubmmoreka IJOK
https://m.edsoo.ru/863ea20e

bu6mmoreka IIOK
https://m.edso0.ru/863¢9570

bu6mmoTteka LIOK
https://m.edso0.ru/863e9570

bubnnoreka IJOK

bubmuoreka [[OK
https://m.edsoo.ru/863eac2c

bubmuoreka IJOK
https://m.edsoo.ru/863eafec

msmwsoaoxm [HOK
https://m.edsoo.ru/863e91fde

bubmmorexa IJOK

‘https://m.edsoo.ru/863eaSa6

bubmmorexa IJOK
https://m.edsoo.ru/863easSa6
bubmuoreka [{OK
https://m.edsoo.ru/863ebbSe

bubmmoreka [JOK
https://m.edsoo.ru/863ebale




YYEBHO-METOUYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
IMPOLECCA

OBS3ATEJ/IbHBIE YYEBHBIE MATEPHAJIBI 1JISI YYEHUKA

* buonorus, 10 knace/ IMaceunux B.B., Kamenckuii A.A.. PybnoB A.M. u npyrue; mox
penakuuei [laceqnuka B.B., Axunonepnoe obmectso «M3xarenscTso «IIpocBemenue»
* bronorus, 11 knace/ ITaceunnk B.B., Kamenckuii A.A., Py6uos A.M. u IPYTHE; IO
penakuueii [laceunnxa B.B., Akunoneproe o6mectBo «M31aTenbcTBO «IIpocBemenue»

METOJIUYECKHUE MATEPHUAJIBI JUISI YUYUTEJISA

HU®POBBIE OBPA3OBATEJILHBIE PECYPCHI M PECYPCBI CETH
HUHTEPHET



