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MOSACHUTEJIBHASA 3AIINCKA

[IporpamMma no yueOHOMYy mpeamery "buonorusa" (manee - Guoyorusi) Ha ypOBHE
cpenHero obmiero oOpa3oBaHHMsl pa3zpaboTaHa Ha ocHoBe PenepaiabHOro0 3aKOHA OT
29.12.2012 Ne 273-®3 «O06 o6pazoBanuu B Poccuiickoii ®enepauuny, ®I'OC COO,
Konuenuuu npenojgaBanus yuyeOHOro npeamera «buonorus» v OCHOBHBIX TMOJIOKEHUN
dbenepanbHOl pabovel mporpaMMbl BOCITUTaAHUSI.

VYueOnsbiii npeamer «buonorus» yrmyonéaHoro ypoBHs usydenus (10—11 kmaccer)
SBJIIETCS OJJHAM M3 KOMIIOHEHTOB TMpeAMEeTHOW obOnactu «EcTecTBeHHO-HayuYHbIE
npeametb». CoriacHo nojoxeHusMm OI'OC COO npoduiabHble yuyeOHbIE MPEIMETHI,
n3ydaeMmble Ha YriIyOJEHHOM YpOBHE, SBJISIIOTCS criocooom nuddepeHumnanun o0ydeHus
Ha YpOBHE CpeIHEero oOIiero o0pa3oBaHMs M MPHU3BAHBI 00ECHEUYUTHh MPEEMCTBEHHOCTH
MEX1y OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM NPO(ECCHOHATHHBIM U BBICIIUM
oOpa3zoBanreM. B TO ’xe BpeMsi KaKIblii M3 ATUX YYEOHBIX MPEAMETOB JIOJDKEH OBITH
OpPUEHTHUPOBAH Ha TNPUOPUTETHOE peIIeHWE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIMX  3a7ad, CBA3aHHBIX ¢  mOpodopueHrtanueil  olyyaroumxcs U
CTUMYJIMPOBAaHUEM HMHTEpeca K KOHKPETHOW 00JacTh HAyYHOI'O 3HAHUS, CBSI3aHHOTO C
Ouonoruen, MEIUITMHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITOPTOM WJIH BOCHHBIM JICJTIOM.

[Iporpamma mo ydebHomy mpeamery "buosiorusa" ma€r npeacraBiieHHE O IETU U
3ajavax u3ydeHuss ydeOHoro rmpeamera «buonorus» Ha yriayOia€HHOM YpOBHE,
ompenenseT  o0s3arenbHOE — (MHBAPHMAHTHOE)  NPEIMETHOE  COJEp)KaHHWe,  €ro
CTPYKTYPUPOBAHHUE II0 pa3AeiiaM MU TEMaM, paclpeiesieHHE IO KiaccaMm, PEKOMEHIYET
MOCJIEIOBATEIbHOCTh M3Y4YEHHUs yuyeOHOro marepuaia C Y4ETOM MEXIPEIMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€d, JIOTMKM Yy4ye€OHOTO MpOoIEecca, BO3PACTHBIX OCOOEHHOCTEU
oOyuvarouuxcs. B nporpamMMe mo OHMONOTMHU peann30BaH MPUHIUI MPEEMCTBEHHOCTH C
u3ydeHreM OHWOJIOTMM Ha YPOBHE OCHOBHOTO 0OIIero ooOpaszoBaHusi, Omarojgaps demy
IPOCMATPUBAETCS HAIMIPABICHHOCTh Ha MOCIEAYIOUIEe pa3BUTHE OMOJIOTHUECKUX 3HAHUHU,
OpPUEHTUPOBAHHBIX HAa  (OPMUPOBAHUE  ECTECTBEHHO-HAYYHOTO  MHPOBO33PEHHS,
HKOJIOTUYECKOTO MBILUICHUS, PEJCTaBICHUIN O 3J0pOBOM 00pa3e >KU3HU, Ha BOCIIUTAHUE
OepeXHOTO OTHOILIEHUS K OKpYXarollel nmpupoaHoil cpenae. B mporpamme mo 6monoruu
TaKk)Ke TOKa3aHbl BO3MOXKHOCTH ydeOHoro rmpenmera «buojorus» B peanuzanuu
tpeboBanuiit OI'OC COO Kk TUIaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U
IpEeIMETHBIM pe3yJibTaraM OOy4eHHs U B (OPMHPOBAHUU OCHOBHBIX BHJIOB Yy4€OHO-
MO3HABATEJIbHOM  JIESITEIbBHOCTH  OOy4yaloluXcsi IO  OCBOEHUIO  COAEpKaHUs
OMOIOTHYECKOTO 00pa30BaHMs HA YPOBHE CPETHETO 0OIIEeT0 00pa3oBaHUS.

VYueOnbiii npeamer «buonorusy» Ha ypoBHe cpemHero ob6mero o6pa3oBaHuUs
3aBepiaeT OUoJoruyeckoe oOpa3oBaHUE B IIKOJE W OPUEHTUPOBAH HA PACHIMPEHUE U
yrayOneHue 3HaHUM OOydYaromMxcss O KUBOM MPHUPOJE, OCHOBAX MOJIEKYJISPHOU W
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OWMOJOTUM PA3BUTHSA, TEHETHKHU, CEJICKIIUH,
OMOTEXHOJIOTUH, IBOJTIOLUOHHOTO YUEHUS U KOJIOTUH.



N3yuenne yuebnoro mnpenmera «buonorus» Ha  yriiyOJIGHHOM  ypOBHE
OPUEHTHUPOBAHO HA TMOATOTOBKY OOYYalOIIUXCS K MOCIEAYIOUEMY TMOJYyYEHHUIO
OMOJIOrHYECKOro oOpa3oBaHMs B By3aX M OpPraHM3AIMsIX CPeIHEro mpodeccuoHaTbHOTO
oOpazoBanusi. OCHOBY €ro coJiepKaHHUsl COCTABJISIET CUCTeMa OHOJOTMYECKUX 3HAHWM,
MNOJIYYCHHBIX TMPU M3YYCHUH OOYyYarOUIMMHUCA COOTBETCTBYIOIIUX CHCTEMAaTHUYECKUX
pa3zenoB OMOJIOTHH Ha YPOBHE OCHOBHOTO o0Imero oopasoBanus, B 10—11 kmaccax atu
3HaHUS TMOJy4yaroT pa3BuTue. Tak, pacmmpeHsl U yriyOJeHbl OMOJOTHYECKHE 3HAHHS O
pacTeHusiX, JKHUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me  YeloBeKa, OOIIUX
3aKOHOMEPHOCTSIX  JKU3HHW, [JOTOJHUTEIBHO BKJIIOYEHBl OHOJIOTMUECKHE CBEICHHUS
NPUKIAAHOTO M MOMCKOBOTO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI
JUIS TIOCJIeIyIoIIero Beibopa nmpodeccun. Bo3mokHa Takke MHTErpanusi OMOJIOTHYECKIX
3HaHUU C COOTBETCTBYIOLIUMH 3HAHUSIMHU, MMOJTYYCHHBIMU OO0YYAIOIIUMHUCS MPU U3y4YEeHUU
bu3uKY, XUMHUH, reorpaduu 1 MaTEMATUKH.

Crpyktypa nporpamMMmbl o ydeOHomy mpeamery "buosiorusa" orpakaer cUCTEMHO-
YPOBHEBBI M SBOJIOLMOHHBIA MOAXOABl K HU3ydeHHIo Ouonoruu. CorjmacHoO HuM,
U3y4YaloTCs CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEepHbIE IJISl KUBBIX CHCTEM Pa3HOTO
YPOBHSI OpraHM3alli{, 5BOJIOLUMU OPraHMYeCKOro Mupa Ha 3emie, COXpaHEHUs
OMOJIOTMYECKOT0 pa3HooOpasusi 1miaHeThl. Tak, B 10 Kiacce H3ydarOTCs OCHOBBI
MOJIEKYJIIPHOM U KJIIETOYHOU OUOJIOTHHU, SMOPHUOJIOTUN U OMOJIOTUU PA3BUTHS, TEHETUKU U
CEJIKIINH, OWOTEXHOJIOTUM M CHHTETUYECKOM OMOJIOrMH, AaKTyaIu3upyIOTCS 3HAHUS
oOydaromuxcsi o 0OTaHMKe, 300J0THH, aHATOMUH, (U3MO0JIOTUN yenoBeka. B 11 kmacce
U3Yy4aroTCs SBOIIOIMOHHOE YYEHUE, OCHOBBI KOJIOTHH U YUeHHE 0 Orocdepe.

VYyebnsiii npeamer «buosiorus» npuszBaH 00€CNEUUTh OCBOEHUE O0YyYaroUUMUCA
OMOJIOTMYECKUX TEOPUH M 3aKOHOB, MJIEW, NMPUHIIMIIOB U TMpPaBWJ, JEXKallUX B OCHOBE
COBPEMEHHOU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, 3HAHUM O CTPOEHUHU, MHOTOOOpa3uu
U OCOOCHHOCTSIX KJIETKH, OpraHuM3Ma, T[ONyJsluu, OHOIEH03a, 3KOCHCTEMBI, O
BBIJAIONIMXCSI HAYYHBIX JIOCTUXKEHUSX, COBPEMEHHBIX HCCIEAOBAaHUSAX B OHOJIOTHH,
MPUKIAJAHBIX ACTIEKTaX OMOJIOTMUECKUX 3HaHuM. JlJig pa3BUTUS U MOJJEpKaHUs HHTEpeca
oOydJaroruxcsi K OWOJOTHM HapsAAy CO 3HAYUTEIBHBIM OOBEMOM TEOPETHUUYECKOTO
MaTepuajga B COAEpPKAaHUM MPOrpaMMbl MO OWOJIOTUHM TPETYCMOTPEHO 3HAKOMCTBO C
WUCTOPUCH CTAHOBIICHUS ¥ PAa3BUTHs TOW WJIM WHOW OO0JacTH OMOJIOTHH, BKJIAIOM
OTEUECTBEHHBIX M 3apyOekKHBIX YUYEHBIX B PEIICHHE BaXXHEHIIUX OHOJOTHYECKUX U
HKOJIOTUYECKUX MPOOIIEM.

[lenp wm3ydenus yueOHoro mnpeamera «buosorus» Ha yriayOlEHHOM ypOBHE —
OBJIaJIcHUE OOYYalOUIMMHCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAJIBHOW OpraHU3aluu
YKUBBIX CHCTEM pPA3HOTO paHra U MpPUOOpPETEHHWE YMEHUW HCIOJIb30BaTh 3TU 3HAHUS B
dbopMHpOBaHUU MHTEpeca K OINpeAesIEHHON 00JacTH MpodecCUOHANbHON AESTEIbHOCTH,
CBS3aHHON C OuoJoruei, uium K BBIOOPY y4eOHOro 3aBeleHHUs ISl MPOJOJDKEHUS
OMOIOrHYecKOro 00pa3oBaHMUsL.



JlocTmxeHne nenu u3ydeHus yuyeOHoro mpeamera «buonorus» Ha yriyOnéHHOM
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIICAYIONIUX 3a/1a4:

OCBOCHHE OOYYAIONIUMUCS CHCTEMbl OHOJIOTMYECKUX 3HAaHWN: 00 OCHOBHBIX
OMONIOTHYECKUX TEOPHSX, KOHIICTINAX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX W
NpaBUJIaX, COCTABIIONIMX COBPEMECHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHHH, MHOTOOOPa3Uu M OCOOEHHOCTAX OMOJIOIMYECKHUX CHCTEM (KJIEeTKa, OpraHu3M,
HOMYJISLHMS, BUI, OMOreoneHo3, ouocdepa); 0 BBIIAIOIUXCS OTKPHITUAX U COBPEMEHHBIX
UCCJICIOBaHMIX B OMOJIOTHUH;

O3HAKOMJICHHE OOYyYaromMXcs C METOJAaMH TIO3HAHWS KHBOW  TPUPOIBL:
UCCIICIOBATEILCKUMHA METO/JaMU OHOJIOTUYECKUX HayK (MOJICKYJSIPHOM M KJICTOYHON
Ounonorun, SMOPHOTIOTUN U OUOTIOTHUHU Pa3BUTHSI, TCHETUKH U CEJICKIIMHA, OMOTEXHOJIOTUHU U
CUHTETHYECKON OHOJIOTHH, MaJCOHTOJIOTUH, KOJIOTHUH); METOAAMH CaMOCTOSITEIBHOIO
NPOBEJICHUS OMOJIOTMYECKUX HCCIIeIOBAaHUI B Jabopatopuu W B MpHUpojae (HaOroneHue,
U3MEpEeHHE, IKCIIEPUMEHT, MOJICITMPOBAHHUE);

OBJIaJIcHHE O0YYarONIMMHCS YMEHHUSIMH: CAMOCTOSITEIbHO HAaXOJIUTh, aHATHU3UPOBAThH
U HCNOJb30BaTh OWOJIOTUYECKYI0 HMH(POPMAIMIO; TOJIb30BaThCS  OMOIOTHYECKOMN
TEPMHUHOJIOTHEH U CHMBOJMKOW; yCTaHAaBIMBATh CBSI3b MEXIY pa3BUTHEM OHOJOTHU U
COIMATTbHO-9KOHOMUYECKUMHU M IKOJIOTUYECKUMU MPOOJIEeMaMH YeJI0BEUYECTBa; OlIEHUBATh
MIOCIICAICTBHSI CBOCH NIEATEIHHOCTH IO OTHOIICHUIO K OKpY)KAIoIIeW MPUPOIAHON cpele,
COOCTBEHHOMY 3/IOPOBBIO U 3/I0POBBIO OKPY KAIOLIUX JIF01€i; 000CHOBBIBATh M COOJIIOIATh
Mepbl MPOMUIAKTUKNA HH(EKIIMOHHBIX 3a00JIEBaHUMN, MpaBHJia MOBEACHUS B MPUPOJE U
obOecrieueHnss 0€30MaCHOCTH COOCTBEHHOW JKU3HENCATEIIBHOCTH B  UPE3BBIUANHBIX
CUTYallUsX TPUPOJHOTO W TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHBIC
HAy4YHBIC OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y OOYYaIOIIMXCS WHTEIUICKTYyalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH B
IPOIECCE 3HAKOMCTBA C BBIJTAIOLIUMUCS OTKPBITUSIMU U COBPEMEHHBIMU HCCIIEIOBAaHUSIMU
B Ouoyornu, pemraeMpIMH €0 TpoOJieMaMu, METOJOJIOTHEH  OHMOJIOrHYeCKOro
UCCIICJIOBAHMsI,  MPOBEICHUS  DKCIEPUMEHTANBHBIX  HWCCICIOBAaHUMA,  pEIICHUs
OMOJIOTMYECKUX 337a4, MOJCIUPOBAHUS OMOJIOTUYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTAHUE y 00YYAIOMINXCS IEHHOCTHOTO OTHOLICHUS K KUBOW MPUPOJE B LIETIOM U
K OTACNIbHBIM €€ 00BbeKTaM M SIBJICHUSIM; (POPMUPOBAHHUE DKOJOTUUECKOU, T€HETHUECKON
I'PaMOTHOCTH, OOIIEH KyJIbTypbl TMOBEACHUS B TPUPOJIE; HHTETPAIMH €CTECTBEHHO-
HAyYHBIX 3HAHUH;

npuobpeTeHue 00y4arOLUMUCS KOMIIETEHTHOCTH B paloHaIbHOM
IPUPOJIOTIONB30BAaHUH (COOJIIO/IEHNE TIPaBUJI TMOBEACHUA B TMPUPOIE, OXPaHbl BHJIOB,
aKOcHCTEeM, OMochepsl), COXpaHEHUU COOCTBEHHOTO 370POBBS M 370POBBS OKPYKAFOIIUX
mone (cobmoaeHuss mep mnpoduiakTUKU 3a00JeBaHUM, oOecreueHne Oe30MacHOCTU
KU3HEJCATCIPHOCTH B  YPE3BBIYAHHBIX CHUTyalMsIX MPHPOJHOTO ¢ TEXHOTCHHOTO



XapakTepa) Ha OCHOBE WCIOJb30BaHUS OWOJOTHYECKUX 3HAHUH H yMEHUH B
IMOBCEHEBHOM JKU3HU;

CO3/IaHHE€ YCJIOBHM JJIi OCO3HAHHOTO BbIOOpAa OOYYAIOLIUMUCS WHIUBUAYaTbHOU
00pa3oBaTebHON TPACKTOPUHU, CIIOCOOCTBYIOIIEH MOCHEAYIOUIEMY TPO(EeCCHOHATEHOMY
CaMOOTMPEJIEICHHUIO, B COOTBETCTBUH C UHJIMBUIyaIbHBIMU UHTEPECAMH U MOTPEOHOCTAMU
pervoHa.

OO11ee YnCiIo YacoB, OTBEICHHBIX Ha W3Y4YeHHE OMOJIOTUHU Ha YIIIyOJIEHHOM YpOBHE
cpeaHero oomiero obpasosanusi, cocrapisieT 204 gaca: B 10 kiacce — 102 gaca (3 yaca B
Heneno), B 11 kimacce — 102 yaca (3 yaca B HEZIEIIO).

OT6op opraHu3anMoHHBIX (OPM, METOJOB M CPEACTB OOydYeHHS OHOJIOTHUU
OCYIIECTBIISIETCS € YYETOM CHEUU(PUKH €ro CoAepKaHUs W HANpaBJICHHOCTH Ha
OpOoAODKEHHE  OMOJIOTMYECKOro  oOpa3oBaHHsl B OpraHU3alUsAX  CPEIHEro
PO EeCCUOHAILHOTO U BBICHIEr0 00pa30BaHuUs.

OO0s3aTeIbHBIM  YCJIIOBUEM IPU OOyYEHHH OHOJIOTUHM Ha YIriyOJ€HHOM YpOBHE
ABIIACTCA TPOBEJICHHE JA0OpPaTOpPHBIX U MpakTH4YecKuX pabor. Takxke ydacTtue
oOy4Jaromuxcsi B BBINOJIHEHUNW TPOEKTHBIX U  y4eOHO-HCCIIENOBATEIbCKUX —padoT,
TEMaTHUKa KOTOPBIX OIpENeNseTCs] y4UTEeJIeM Ha OCHOBE MMEIOIIUXCS MaTepuajbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIA.



COJEPXKXAHUME OBYUYEHUA
10 KJTACC

CopepkaHue NpOrpaMMbl, BBIJEIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpemeHHass OHOJOTUSI — KOMIUIEKCHAas Hayka. Kpartkas ucropus pa3BUTHS
ouonorun. buonormueckne Hayku U u3ydaemble UMU TpoOsieMbl. DyHIaMeHTanbHbIE,
MPUKJIAJHbIE U TOMCKOBbIE HAYYHBIE UCCIIEA0OBaHUS B OMOJIOTUH.

3Hauenre Ouojorud B (HOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. Ilpodeccuu, cBsizanHble ¢ Ouosiorueil. 3HaueHWe OHOJIOTMM B

MIPAKTUYECKON eI TSIILHOCTH JeJIOBEKA: MEJIMUIIMHE, CEJILCKOM XO35IMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE IPUPOBI.
JdeMoHcTpauuu

[Toptpetsi: Apuctorenb, Teodpact, K. Jlunueir, XK. b. Jlamapk, Y. JlapBun, V.
I'apsen, I'. Mennens, B. U. Bepunanckui, W. II. IlaBnos, U. M. Meunuxos, H. U.
Bagsunos, H. B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmumpt u  cxembl: «CBsizp Ouonormu ¢ JOpyruMu  Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3YYEHHUE

Xusble cuctembl Kak mpeaMeT u3ydeHusi Omosormu. CBONCTBA KMBBIX CHCTEM:
€IUHCTBO XHMHMYECKOIO COCTaBa, JHMCKPETHOCTb M LEIOCTHOCTb, CIOXKHOCTb U
YHOPSIAOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CaMOOPTaHU3ALMsA, CaMOBOCIPOU3BEIICHHUE,
Pa3ApaKUMOCTh, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YpoBHH OpraHu3anMM KUBBIX CHUCTEM: MOJEKYJSPHBIM, KIETOYHBIA, TKAHEBBIN,
OPTaHWU3MCHHBIA, MOMYJSIIUOHHO-BUIOBONW, OKOCHUCTEMHBIN (OMOTEOIEHOTHYECKUH),
ouocdepubiii. Ilporeccsl, npoucxoxasimme B KHUBbIX cUcTeMax. OCHOBHBIE NPU3HAKU
xuBoro. JKuszHp kak (opma cymiecTBoBaHUs MaTepud. Hayku, u3ydaromue >KUBbIE
CHUCTEMBI Ha Pa3HBIX YPOBHSAX OpraHU3alUU.

W3ydyenne KuBbIX cucteM. Meroabl Ouonoruueckod Hayku. HaOmrogenwue,
U3MEPEHUE, DKCIEPUMEHT, CHCTemaTu3anus, MeraaHanu3. I[loHsatue o 3aBUCUMOM U
He3aBUcUMOM mepeMmeHHOM. [lmanupoBanue skcnepumenta. [loctaHoBka M mpoBepka
runote3. HyneBas rumore3a. Ilonarue BbIOOpKM u e€ 1gocToBepHOCTh. PazOpoc B
Oononornyeckux AaHHbBIX. OlEHKa JTIOCTOBEPHOCTH MOJYYEHHBIX Pe3ysbTaToB. [IpuymHb
VCKaXXEHUs pe3yJIbTaTOB dKCIIEpUMeEHTA. [ [oHATHE CTAaTUCTHYECKOTO TECTa.

JdemoHcTpanumn

Tabnuubl 1 cxeMbl: «OCHOBHBIE NMPU3HAKU KU3HWY», «bHOJIOrMYecKne CcUcCTEMBbI»,
«CBOMCTBa XMBOM MaTepun», «YPOBHH OPraHU3ALMHU KUBOU NpUpoAbD», «CTpoeHue
JKUBOTHOW KIIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOIO
opranusmay, «buoreonenos», «buocdepa», «MeToapl U3yUeHUS KUBOM PUPOABD.

O6opynoBanue: mabopaTopHOe O0OOpYyIOBaHWE Jis TPOBEIACHUS HAOIIONCHUM,
U3MEPEHUN, IKCIEPUMEHTOB.



IIpakTnyeckas padora «Vcnonap30BaHHE pPa3IUYHBIX METOJIOB IPH H3YYEHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAJIbHAS €IMHMIIA XUBOro. McTopus OTKpbITHS
kietku. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. Illneinen, P.
BupxoB). OCHOBHBIE ITOJIOKEHUS COBPEMEHHOM KJIIETOYHOU TEOPHH.

MeToapl MOJEKYJIAPHOM M KIETOYHOW OMOJIOTMH: MHKPOCKOIUS, XpomaTorpadus,
aneKkTpodope3, METOJI MEUEHBIX aToMOB, uddepeHnranibHOoe eHTPU(YTrupoBaHue,
KyJIbTUBUPOBAaHUE  KIETOK. M3yueHue  @puxcuposaunHvix  Kiemok. DIEKTpOHHas
Mukpockonus. Koughoxanvnas muxpockonus. Bumanvmoe (npusicuznenmoe) u3zyyeHue
KJIeMOK.

JdemoHcTpanumn

[Toptpetsl: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxeMbl: «CBETOBOW MHMKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOI,
«Mctopust pa3BUTHS METOJOB MUKPOCKOIII.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpENapaThl PACTUTENbHBIX, )KUBOTHBIX
U OaKTepUaTbHBIX KJIETOK.

IIpakTnueckass  pab6ora  «/3ydyeHue  METOJOB  KJIETOYHOM  OHMOJOTHH
(xpomarorpadusi, anexkrpodopes, nuddepeniinanbioe neHTpudyruposanue, [ILP)».

Tema 4. XumMmuueckasi Opranu3anus KJIEeTKH

XHWMHUYECKUM COCTaB KIETKH. Makpo-, MUKpO- U YJIbTPaMUKPOJIEMEHTHI. Bona u eé
poib  KaK pacTBOPUTENS, peareHra, Yy4yacTUE€ B CTPYKTYPUPOBAHHMHM  KJIETKH,
TeIJIoperyisiuud. MuHepanbHble BEIECTBa KIETKH, HUX OHOJoruyeckas poiib. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKW.  buonormyeckue  monumepsl.  benku.
AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTypsl OenkoBoil Mosekyinsl. [lepBuunas
CTpyKTypa Oenka, menTuaHas cBsizb. BropuuHas, TpeTHU4Hasi, YETBEPTUUHASI CTPYKTYPHI.
Henarypamus. CsoriictBa OenkoB. Krnaccudukamus OenkoB. buonornueckue (yHKIUU
6enkoB. [Ipuonoi.

VYrineBoapl. MoHOcCaxapuapl, OUCaxapujibl, OJUIOCaxapubl M MOJUCAXAPUJBI.
OOmumii miaH cTpoeHuss U (PU3UKO-XMMHUYECKHME CBOMCTBA YIVIEBOJOB. buonorunueckue
(GyHKIMU YTIEBOAOB.

Jlutiunpl.  T'mapodunbHO-ruapodoOHBIe  cBoMcTBa. Krnaccudukanus aumumaos.
Tpurnmuuepunasl, Gochonaunuasl, BOCKUA, CTepouabl. buomornyeckue QyHKIUH JTUTUAOB.
OOmme cBoiicTBa OHMOJOTMYECKMX MEMOpaH —  TEKydecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOJIYIIPOHULIAEMOCTb.

Hykneunossie kucinotel. JIHK wu PHK. CrpoeHne HYKIEHHOBBIX KHUCIIOT.
Hyxneoruasl. Ilpunnun xkommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK —
nBoMHAas cnupainb. MectoHaxoxaenue u O6uonornueckue ¢ynkumun JHK. Bugsr PHK.
Oynkuuu PHK B knetke.

Crpoenue wmonekyiabsl AT®. Makpospruueckue cBa3u B MoJiekyine ATO.
buonornyeckue ¢pynkuun AT®. BoccTraHOBIIEHHBIE TEPEHOCUMKH, X QYHKIUU B KIIETKE.



Hpyeue mnyxneosuompughocpamor (HTD). CexBenupoBanue JIHK. Memoowr ecenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMHUYECKUE U OMO(pU3NYECKUE UCCIIEIOBAHUS COCTaBa
U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYI. Modenuposanue cmpykmypol U QyHKYui
ouomonekynr u ux Komniaekcos. KomnvlomepHviti Ouzaun U OpeaHUYecKutl CuHmes
OUOMONEKYT U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilonmuur, k. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®paukinun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnpenesieHue XUMHUYECKUX JJIEMEHTOB B HEKHBOW IIPUPOIE»,
«Pacnpenenenne XUMUYECKUX SJIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmuubr m  cxemsl: «llepuoguyeckas Tabnwia XWMHYECKHX JJICMEHTOBY,
«CTpoeHue MOJIEKYIbI BOIB», «BemecTBa B cocTaBe OpraHnu3mMoBy, «CTpOEHHE MOJIEKYJIbI
oenka», «CTpyKTypbl O€IKOBOM MOJEKyJb», «CTpO€HHE MOJIEKYJ YTJIEBOIOBY,
«CtpoeHue Mosekyn JunuaoB», «HykinenHoBble KHUCIOTB), «CTpOEHHE MOJIEKYJIbI
ATD».

O6opynoBaHue: XMMUYECKasl MocyAa U 000py0BaHKE.

JlaGopaTopnasi pabora «OOHapyxeHHE OEJIKOB C TIOMOIIbI KadeCTBEHHBIX
peaKkuuii».

JlaGopaTopnass paGora «lccienoBaHue HYKJIEHMHOBBIX KHUCIJIOT, BBIJICJICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTtpoenne u yHKIUN KJIETKH

Tunbl  KIIETOK:  dykKapuoThueckas U Ipokapuoruyeckas.  CTpyKTypHO-
(byHKIIMOHATBbHBIE 00pa30BaHUS KIETKH.

CtpoeHre NpOKapUOTHUECKOW KiIeTku. KieTtouHas crTeHka OakTepuid W apXewu.
Oco0eHHOCTH CTPOEHMsI TeTepOTPOPHON M aBTOTPOGHON MPOKAPUOTHUUYECKUX KIIETOK.
Mecto u poJib MPOKAPUOT B OMOIIEHO3aX.

CrpoeHrie ¥ (QPYHKIMOHUPOBAHHME OHYyKapHOTUYECKOM KieTku. [lmasmaruueckas
MeMOpana (riazmanemma). CTpyKTypa Mia3MaTH4eckor MeMOpaHbl. TpaHCTIOPT BEIIEeCTB
yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: maccuBHBIA (auddysus, obneruéunas auddysus),
aKTUBHBIN (TIEPBUYHBIA M BTOPUYHBIM aKTUBHBIA TpaHcrnopT). [lomynpoHuiiaeMocTh
MeMOpanbl. PaboTa HaTpuii-KaJlueBOro Hacoca. DHJIOUUTO3: MUHOLMTO3, (HaroluTo3.
Ox3ouuto3. Kinerounas crenka. CTpykTypa W (yHKUMHU KIETOYHOM CTEHKHU PACTCHHIA,
rpuboB.

[uromnasma. [{utozoib. [{utockener. J{BuxkeHnue nutomiazMbl. OpraHoubl KJIETKU.
OpHoMmeMOpaHHbIE OpraHOMIbI KIETKH: 3HaorazMaruueckass cetb (JIIC), ammapar
['onbmKku, JHM30COMBI, MX CTpoeHHME U (QYHKUUMU. B3auMocCBsI3b OJHOMEMOpaHHBIX
opraHonioB kieTku. CTpoeHHE TIpaHyJSIPHOIO peTUKyilyma. Mexanuzm HanpaseieHus
benxos ¢ JIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3 KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHyJsIpHBIN) 2HIOIIIA3MaTUYECKHd peTukyiaym. CekpeTopHas (QYHKIUS ammapara
lonbxu. Moougukayuss 6enrkos 6 annapame [onvoocu. Copmuposka 06e1kos 8



annapame [onvoorcu. TpaHCHOPT BEUIECTB B KJIETKE. BaKyoiHn pacTUTENbHBIX KIETOK.
Knerounsriit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMJIbI KJIETKH: MUTOXOHJPHH, TUIACTUIIBL. [Ipoucxoocoenue
mumoxonopuil u niacmuod. Cumouoeernes (K.C. Mepesckosckuii, JI. Mapeynuc). CtpoeHue
U (PyHKIIMUM MUTOXOHIpHUM M macTuia. llepBuUdYHbIE, BTOPUYHBIE U CIIOKHbBIE TIACTUIBI
(OTOCHHTE3UPYIOUINX 3yKapUOT. XJIOPOILIACTHI, XPOMOIUIACTHI, JICHKOMIACTBI BBICIINX
pPaCcTCHUM.

HememOpanusie opraHouabl kietku CrtpoeHue W (QyHKIMM HeMeMOpaHHBIX
OpraHouJIOB KIIETKU. Pubocomsl. [lpomesicymounvie ¢hunamenmoi. MUKpODUIAMEHTHI.
Axmunosvle mukpogunamenmosi. MBPbIIIEUHBIE KIETKU. AKMuUHOBble KOMNOHEHMbl
Hemblueunvix Kiemok. Muxporpyoouku. Kietounsrii mentp. CTpoeHHE W JIBIKCHHE
KIYTUKOB M pecHHYeK. MukpoTpybouku nuroruiasmel. Llentpuons.  benku,
accoyuupo8antuvle ¢ MUKpoguiamenmamu u Mmukpompyboukamu. MomopHvie 6enxu.

Anpo. OOosouka saApa, XpPOMATHH, KapuoOIUia3Mma, SJIPBIIIKH, UX CTPOEHUE W
byskun. SnepHelii 6enkoBbiil MaTpuKc. [IpocTpaHCTBEHHOE PaCIOOKEHNE XPOMOCOM B
uHTepdasHoM siape. Dyxpomamun u cemepoxpomamun. beaku XpoMaTUHa — THCTOHBI
Junamuka adepnou ob6onrouxku 6 mumo3se. foepuwiii mpancnopm.

Kiierounbie BkitoueHHus. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK JYKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn

[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuubl u cxembl: «CTpOECHHUE IYKAPUOTUUYECKON KIeTKn», «CTpOeHUE KUBOTHOU
KIETKM», «CTpoeHHe pacTUTEIbHOM KIETKH», «CTpPOCHUE MHUTOXOHAPUN», «Sapo»,
«CTpoeHne MPOKapUOTHUYECKON KIIETKH.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIPENapaThl PACTUTENbHBIX, )KUBOTHBIX
KJIETOK, MUKPOTIpEnapaTbl 0aKTepHaIbHbIX KJIETOK.

JlabopaTopHasi padora «3yueHue cTpOeHUs KIETOK PA3JIMYHbIX OPraHU3MOBY.

IIpakTueckasi padora «3yyeHrue CBOMCTB KJIETOUHONH MEMOpaHbD».

Jlabopatopnass pabdora «MccinenoBaHwe IUIa3MoNM3a M JI€IUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora «/3ydyeHue MABUKEHHS ULUTOILIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB U MpeBpallleHUE IHEPTUH B KJIETKe

AccuMuisiivsi M JUCCUMMIISIIUS — JBE CTOPOHBI Merabonu3ma. Tumbsl obOmeHa
BEIIECTB: aBTOTPO(PHBINA U reTepOTPOdHBIN. YUyacTHe KUCIOPOoa B OOMEHHBIX Mpoleccax.
DHepreTudeckoe obecrieueHue KieTku: mnpespamieHue ATO B 0OMEHHBIX MpoOIECcCcaXx.
depMEHTATUBHBIN XapaKTep peakiui KJIETOYHOro metadonusma. @DEpMEHTHI, HUX
CTpoeHHe, cBoiicTBa M MexaHusM geiictBus. Kodepmentsl. Otnuuus (QepMeHTOB OT
HEOPraHUYECKUX KaTannu3aTopoB. benku-akTuBaTopbl M O€TKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (PEpMEHTATUBHBIX PEAKIINIA OT Pa3INYHbIX (DaKTOPOB.

[lepBUYHBI CUHTE3 OPraHUYECKUX BELIECTB B KIIeTKE. DOTOCUHTES. AHOKCULEHHbIU
u okcueenuwvlli pomocunmes y oaxmepuu. Ceemocobuparowue nuemMeHmol U NUSMeHmbl



peaxkyuonnoz2o yewmpa. Ponp XioporuiacToB B mpouecce (oTtocuHTe3a. (CBeroBas u
TemHOBas (azpl. Pomoovixanue, Cs, C,. u CAM-munvi pomocunmesa. [IpogyKTUBHOCTH
dboTocunTe3a. BnusiHue paznuyHbIX (DAKTOPOB Ha CKOPOCTh (HDOTOCHHTE3a. 3HAUYCHUE
dboTocuHTE3A.

XemocuHTe3. Pa3HooOpa3ne OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIUPYIOIINE
OakTepuu, Kene300aKTepuw, CepoOAKTepUH, BOJOPOAHBIC OakTepwu. 3HAYCHHE
XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buasl Opoxenus. IIpogykTel OpokeHus U UX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’poOHble  MHKPOOPTaHM3MbI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO3OyAUTEH OOJIC3HEH.

AspoOHBIE OpraHu3Mbl. JTanbl SHEPreTuyeckoro ooMmena. [loaroroBuTeNbHBIN STAM.
['mukonn3 — 6eCKUCIOPOAHOE PACIIEIIEHUE TIIOKO3bI.

buonornyeckoe OKHCIIEHHE, WJIM KIETOYHOE JibIXxaHue. Poiib MUTOXOHIpHI B
npoleccax Ouojormyeckoro okuciaeHus. lLluknudeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memopannozo epaouenma npomonos. Cunmes ATD:
paboma npomounnoti AT®-cunmasel. lpernMymiecTBa a’dpoOHOTO MyTH OOMEHA BEIIECTB
nepes; aHadpoOHBIM. D PEKTUBHOCTH SHEPTETUIECKOT0 OOMEHA.

JdeMoHcTpauuu

[Toptpersr: x. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, [1. Mutyenn, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DOTOCHHTE3Y, « IHEPreTUYECKU 00Men», «brocunTes Genkay,
«CtpoeHue hepMeHTa», « XEeMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHUKpPOCKOI, OOOpyIOBaHWE [JIsi PUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlaGopaTopHas paGora «/I3yueHue KaTalUTUYECKON aKTUBHOCTH (PEpMEHTOB (Ha
IpUMEpe aMHJIa3bl WM KaTajaa3bl)y.

JlabopaTtopuasi padora «/3ydyenune (epMEHTATUBHOIO paCUICIUICHUS MEpPOKCUaa
BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX).

JlaGopaTopnas padora «CpaBHeHHE Npo1ieccOB (POTOCHHTE3A M XEMOCHHTE3a.

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTICCCOB OPOKECHUSI U TLIXAHUSI.

Tema 7. HacaencrBennasi uHgopManus 4 peaju3anus eé B KIeTKe

Peakunuu marpuyHoro cuHTe3a. I[IpUHIMI KOMIUIEMEHTApHOCTH B  PEaKIMIX
MaTpUYHOrO CUHTe3a. Peanmusanus HaciencTBeHHOM uHGopmanuu. ['eHeTMueckuit Kop,
ero csoucrBa. TpaHckpunuusa — Marpuudbid cuHTe3 PHK. Ilpunnumnse! Tpanckpunnmm:
KOMILJIEMEHTAPHOCTh, AHTUIIAPAILIENBHOCTh, aCUMMETPUYHOCTb. Co3pesanue Mampuinbix
PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuuss u e€ sTtanbl. Ydactue TtpancnopTHbix PHK B OuocuHTe3e Oenka.
YcnoBusa Ouocunresa 6enka. Konupoanue amuHokuciot. Ponb pubocoM B 6GuocuHTE3E
oenka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHmsanus TIeHOMa Yy
POKApPUOT U IYKAPUOT. Peryssius akTUBHOCTU I'€HOB y MPOKApUOT. I 'unoresa onepoHa
(d. XKako6, K. Mano). Mozrexyaaprvie mexanuzmvl dKCcnpeccuu 2eHos y aykapuom. Pojb



Xpomamuna 8 pe2ynsayuu pabomul 2eHog. Perymnsiuss 0OMEHHBIX MPOLECCOB B KIIETKE.
Kiterounsii romeocras.

Bupycel — Hekserounble (OpMbl KU3HU U OOJIMraTHeie mnapazutbl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusznennwviti yuxn JHK-
cooepoicawux  eupycos, PHK-codepocawux eupycos, 6axkmepuoghacos. QObpamnas
MPAHCKPUNyus, pegepmasd, unmezpasd.

Bupycubie 3a0oneBaHusi uenoBeka, >XKMBOTHbIX, pactenuil. CIIN, COVID-19,
COIMAJIbHBIE U MEIUIITHCKUE TPOOIEMBI.

buoungopmamuka: unmeepayus u awmanuz OGoavuwux maccusos («bigdatay)
CMpPYKmMypHuIX Ouonocudeckux oauuvix. Hamomexmonoeuu 6 ouonocuu u meouyume.
Ipoepammupyemvie pynkyuu 6enrxos. Cnocobvl 00cmagKu 1eKapcms.

JdemoHcTpanumn

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

Tabmuiel u cxembl: «buocuHTes Oenkay, «l'eHeTHYeckuil Kom», «Bupyce»,
«bakTepuodarmy.

IIpakTnyeckas padora «Co3naHrue MOJEIN BUPyCay.

Tema 8. ’/Ku3HeHHBbIN HUKJI KJICTKH

Krnerounslit 1uki, ero nepuoasl U peryisiuus. Uartepdaza u muto3. OcobeHHOCTH
npoleccoB, Imporekatonmx B uHTepdasze. [loaroroBka KIETKM K  JICJICHUIO.
[IpecunteTnueckuii  (MOCTMUTOTHUYECKUM), CHUHTETUYECKMM UM  TOCTCUHTETUYECKUU
(MPEeMHUTOTUYECKUIN ) TIEPHOIBI HHTEP(DA3BI.

Marpuunbii  cuntes JIHK — permmkanusa. I[lpunumner  pennukanuu  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIM CUHTE3, aHTHUNAPAILIEIBbHOCTh. MeXaHu3M
perumkanuun  JIHK. Xpomocomsbl. CrtpoeHue xpomocoMm. Tenomepbl M TeaoMepasa.
XpOMOCOMHBII Ha0Op KIETKHM — KAapUOTUIl. JIUIUIOMIHBIA M TarulouAHBIA HAOOPHI
xpomMocoM. ['omonornunsie XxpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenue knetkn — Mmuto3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MTPOLIECCHI. THUIIBI
Muto3a. Kapnoknnes u nUTOkuHE3. bronornueckoe 3HaueHUE MUTO3A.

Perynsamus mutotrueckoro mukia kiaeTku. [Iporpammupyemast kinetouHas TuOens —
anonTo3.

Knerounoe sapo, Xpomocombl, (GyHKIHMOHAJIbHAsE TeHOMHKA. MexaHuzmol
npoaughepayuu, oughghepenyuposku, cmapenus u eubeau kiemok. «Ljugposas kiemkay —
ouourpopmamuveckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmump! u cxembl: «KU3HEHHBINH LUK KIETKW», «MuT03», «CTpO€HHE XPOMOCOMY,
«Pemmukanus JIHK».

O6opyioBaHue: CBETOBOM MMKPOCKOI, MHUKporpenaparsl: «MuTo3 B KIETKax
KOpEILIKa JIyKay.

JlaGopaTopHnas padora «3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTtopnasi pabora «HabGmonenne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKA JTyKa
(Ha TOTOBBIX MUKPOTIpENapaTax ).

Tema 9. Ctpoenne u pyHKIIUM OPraHU3MOB



buonoruueckoe paszHooOpasue opranu3moB. OJHOKJIETOYHBIE, KOJIOHHAJIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUSI M IKU3ZHENESTEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TPUObI, OJHOKIETOUYHBIC BOJOPOCIH, JApPYTHUE
poTUCThI. KoJIOHHANIbHBIE OPraHU3MBI.

B3anmoCBA3p 4acTE MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHCTEMBI
opranoB. Opranusm Kak euHoe 1einoe. ['omeocras.

Tkanu pacteHuid. Tunbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelibHAsl, MOKPOBHAs,
OpOBOJAIIASl, OCHOBHAas, MexaHudyeckasd. (OCOOCHHOCTH CTpOeHHUs, GQYHKIMA U
PACIIOJIOKEHUS TKAHEN B OPraHax PaCTEHUM.

TkKaHM JKUBOTHBIX M YEJIIOBEKA. [HIbl JKUBOTHBIX TKAHEW: OSMNUTEIMAIIbHASA,
COCIMHUTENIbHAsA, MbIlIeYHas, HepBHas. (OcoOeHHOCTH CTpoeHus, GQYHKUUH U
PacIoNoKEHUSI TKAaHEN B OpraHax KMUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U Ie€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CHUCTEMBI
OpPraHOB XUBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHbIX. HapyHblli W BHYTpeHHHH ckesieT. CTpOE€HHE W THIIbI
COCIMHEHHUS KOCTEMU.

JIBr>keHue OpraHu3MoB. J[BMD)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: amMEOOUJHOE,
KI'YTUKOBOE€, PECHUYHOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHHMM: TPONM3MBI U HACTHH.
JIBuKeHHEe MHOTOKJIETOYHBIX JKHBOTHBIX M 4YeJOBEKa: MbllleyHas cucrema. Pediekc.
CkeJeTHbBIE MBIIIIBI U UX padoTa.

[Iuranne opranusmoB. [loriomeHne BOAbI, YIIEKUCIOTNO ra3a M MHUHEpaJIbHBIX
BEIIECTB pacTeHUsAMMU. l[IuTaHne >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIETOYHOE
nuuieBapeHue. [luranne no3BOHOYHBIX KUBOTHBIX. OTIEIbl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapurenbHble xenessl. [InmesapurenpHas cucTeMa 4yenoBeka.

Jpixanue opranu3mMoB. Jlpixanue pacteHuil. Jlpixanue >kuBoTHbIX. Juddy3us razos
yepe3 MoBepXHOCTh KieTku. KoxHoe npixanue. JlprxarenbHas nmoBepxHocTh. JKabepHoe u
JAE€royHoe JbIxaHue. J[pIXaHWE IMO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA. DBOJIOLHUOHHOE
YCIO)KHEHUE CTPOEHHUs JETKUMX II03BOHOYHBIX JKMBOTHBIX. /JlpIxarenpHas cucrema
4yenoBeka. MeXaHM3M BEHTWISUMU JETKMX Yy MTHL U MIICKONUTAKIMX. Perymsnus
IbIxaHus. J{pIxaTenbHble 00BEMEL.

TpaHCnOpPT BEUIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHUi. TpaHcnopt
BEILIECTB y JKUBOTHBIX. KpoBeHocHas cucrema u e€ opranbl. KpoBeHOCHas cucrema
NIO3BOHOYHBIX XMBOTHBIX M yesnoBeka. Cepjue, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KpOBOOOpAIlIeHHs. DBOJIIOIMOHHBIE YCIOXKHEHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perynsuus.

Brinenenne y oprannsmoB. Beiaenenune y pacreHuil. BpiaeneHue y KUBOTHBIX.
CoxpatutenbHble Bakyonu. Opranbl BbyaeneHus. QuibTpanus, CeKkpeuus U oOpaTHOe
BCAChIBaHHE KaK MEXaHHU3Mbl pabOThl OpPraHoB BblAeieHUsA. CBSA3b MOJOCTU Tela C
KPOBEHOCHOW M BBIJICIUTEIILHOW CHUCTEMaMU. BbliesieHHe y NMO3BOHOYHBIX >KMBOTHBIX U



yenoBeka. [louku. Ctpoenune u ¢yHKIHOHUpOBaHHE HedpoHa. OOpazoBaHHME MOUYU Yy
YeJI0BeKa.

3amura y opraHu3MOB. 3allliTa y OJHOKJIETOUYHbIX OpraHu3MoB. Criopsl OakTepuil u
LHUCTBl TPOCTEMINIMX. 3allMTa Yy MHOTOKJIETOUHbIX pactenuil. Kyrtukyna. Cpezacrtsa
MaCCUBHOMN U XMMHUYECKOM 3a1iuThl. OUTOHIIMIHI.

3ammTa y MHOTOKJIETOUYHBIX >KMBOTHBIX. IIOKpPOBBI M MX MPOU3BOJHBIC. 3alllUTa
opranu3ma oT Oone3neil. MmyHHast cuctema uenoBeka. KieTouHslii W rymMopanbHBIN
UMMYHHUTET. BpoXa€HHBIM M NpUOOpeTEHHBIN crenupuyeckKuii UMMYHUTET. Teopus
KJIOHaJIbHO-ceNieKkTuBHOrOo uMMmyHuteta (I1. Dpmux, ®. M. bepner, C. Tonerasa).
BocnanurensHble OTBETHI OpraHu3MoOB. PoOJjb BpOXJIEHHOIO MMMYHHTETA B PA3BUTUU
CHUCTEMHBIX 3a00JICBaHUH.

Paznpaxxumocte u perynsinus y OpraHu3moB. Pa3ipakuMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PaznpaxuMocTh U perynsuus y pacteHui. POoCcToBbIE BENIECTBA U
WX 3HAYCHHUE.

HepBHuas cucrema u pedaektopHas peryisnus y )KuBOTHbIX. HepBHas cuctema u eé
OT/IeJIbl. DBOIIOLIUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX. OTAENbI
rOJJOBHOTO MO3ra TIO3BOHOYHBIX JKUBOTHBIX. Pednexc u pedraekropHas gyra.
be3ycnoBHbIE U YCIOBHBIE pedIIEKCHI.

['ymopanbpHas perynsiuus U HIOKPHUHHAs CUCTEMA KUBOTHBIX U 4esnoBeka. JKenes3pl
SHAOKPUHHOM CHCTEMBI M UX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMOCBs3b HEPBHOM U
SHAOKPUHHON cucTeM. [ numoranamo-runodusapHas cucTeMa.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmumber u  cxembl: «OIHOKJIETOYHBIE  BOAOPOCIN», «MHOTOKJIETOYHBIC
BoZopociny, «bakrepun», «IIpocreiimme», «Opranbl IBETKOBBIX pacTeHUN», « CUCTEMBI
OpPraHOB ITO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHMe HACEKOMBIX», «TkaHu
pactenuit», «KopHeBbie cucremb», «Crpoenue ctedns», «CTpoeHue JIHMCTOBOM
IJIACTUHKWY», « TKaHM KUBOTHBIX», «Ckener yenoBekay, «lIuiieBapuTenbHas CUCTEMay,
«KpoBenocHass cucrema», «JlpixarenpHas cucrtema», «HepBHas cucrema», «Koxay,
«MpbllieuHast  cuctema», «BbimenurenbHas —cucteMa», «OHJIOKPUHHAS CUCTEMay,
«Ctpoenue wMbib», «MmmyHuTer», «KHIIEUHONONOCTHBIEY, «(CXema MHUTAHUS
pactenui», «KpOBEHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THUAPHI»,
«CTtpoenue mianapun», «BHyTpeHHee ctpoeHne n0KaeBoro 4epss», «HepBHas cucrema
pri0», «HepBHas cuctema narymkn», «HepBHas cuctema nmpecMbIkarommxcs», «HepBras
cucreMa ntuny, «HepBHas cucrema muiekonurarommx», «HepBHas cucrema yenmoBekay,
«Pedmexcy.

OO6opynoBaHue: CBETOBOM  MHKPOCKOI, MHKpOIpenaparbl  OJHOKJIETOYHBIX
OPTraHU3MOB, MHKPOITPENAPAThl TKAHEW, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOKUX, JKUBBIC IK3EMIUISIPhl KOMHATHBIX PACTCHHM, TepOapuy PACTCHHI pa3HBIX
OTHEJNOB, BIIAXKHBIE NPENAPAThl KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJloBeKa, 000pyloBaHHUE IS JEMOHCTpPALUU
MOYBEHHOTO M BO3JYIIHOTO MUTAHUS PACTEHUM, pacUICIUICHUs Kpaxmaja U OelKOB MOoj



neiictBueM (epMEHTOB, O0OpYyIOBaHUE [UIsI JEMOHCTPALMU OIBITOB MO H3MEPEHUIO
KU3HEHHOW E€MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJbHbIX JBUKEHUN, MOJIEIN TOJIOBHOIO
MO3ra pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHE paCTCHUI».

JlaGoparopHasi pabora «3ydueHue TKaHEH KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHHe ¥ pa3BUTHE OPTaHU3MOB

®opMbl pa3MHOKEHUSI OPraHU3MOB: 0ecrojioe (BKJItOUasi BEr€TaTUBHOE) U MOJIOBOE.
Bunelt  Gecnosioro  pa3MHOXKEHHs:  I[IOYKOBAHME,  CHOPYJSALUS,  (parMeHTalus,
KJIOHUPOBAHHUE.

[TonoBoe pazmuoxeHue. [lonoBble KieTkM, win ramersl. Meito3. Cragun meiiosa.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buonornuecknit cmpici Meno3a u
II0JIOBOTO ITporecca. Meno3 1 ero MecTo B )KM3HEHHOM IUKJIE OPraHU3MOB.

IIpen3aponpimeBoe passutue. l['ameroreHe3 y >KMBOTHBIX. I[losoBbIE Kenessl.
OOpa3zoBanue M pa3BUTHE IMOJIOBBIX KiIEeTOK. Cnepmarorene3 u ooreHes. CrtpoeHue
MIOJIOBBIX KJIETOK.

OmionoTBOpeHNE U SMOpPUOHAJIBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOAOTBOPEHUS: Hapy)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBunyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOpPUOJIOTHS — HayKa O
pa3BUTUU OPraHu3MoB. Mopghocenes — o00Ha u3 2nasHbIX npobiem ISMOPUOTIOSUU.
Konyenyusa mopgoeenos u mooenu mopgoeenesza. Ctaguu sMOpuorenesa >kMBOTHBIX (Ha
npuMepe Jarymku). JlpoOnenue. Tumbl  napoOsenus. [JemepmunupoganHoe —u
HedepmuHuposanHoe opoobaenue. bnacmyna, munvt 6racmyn. OCcoOEHHOCTH APOOICHUS
MJIEKONUTAOIIMX. 3apObIIIEBbIE JIUCTKU (racTpyJsiluus). 3aKiajKa OPraHOB U TKaHEW U3
3apOJABILIEBBIX JIMCTKOB. B3auMHOE BIMSHUE YacTel pa3BUBAIOIIETOCS 3apoJbllia
(oMOpHOHaNbHAST WHAYKLIMS). 3akiajJKa IJJaHa CTPOEHUS >KMBOTHOIO KaK pe3yJbTaT
UEPAPXUUYECKUX B3aUMOJCHCTBUI TI€HOB. BiusHMe Ha SMOpHUOHAIBHOE pa3BUTHE
pa3IuyYHbIX (PAKTOPOB OKPYXKAIOIIEH Cpebl.

Poct u pasButue xuBoTHBIX. [locTamOpuonaneHelii nepuosa. IIpsmMoe u Hempsimoe
pa3Butue. PazButue ¢ metamop(o30oM y OECIO3BOHOYHBIX U MO3BOHOUYHBIX KHUBOTHBIX.
buonornyeckoe 3HayeHUE NPSIMOTO M HENPSIMOIO pa3BUTHUA, UX PACIPOCTPAHEHUE B
npupoze. Tumbsl pocra KUBOTHBIX. PAKTOPBI PETYISIUU POCTA KUBOTHBIX U YEJIOBEKA.
Craauu mocTaMOpHOHANIBHOIO PAa3BUTHS Y )KMBOTHBIX U uesoBeka. [leproasl oHTOreHe3a
yenoBeka. CTapeHne u cMepTh Kak OMOJIOTUYECKUE TPOIIECCHI.

Pasmuoxenue u pazButue pacrenuit. ['ameroput u cnopogut. Meiio3 B )KM3HEHHOM
nukie pacreHuid. OOpa3oBaHue CIOp B mpoliecce Meiosza. ['ameroreHes y pacTeHUH.
On10I0TBOPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJISIIIUM OHTOI'€HE3a Y PACTEHUIN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsl: C. I'. HaBamun, X. [IIneman.



Tabmuuber u  cxembl: «BereratmBHOoe pa3MHOKeHHE», «TuIbl  Gecrmonoro
pasMHOXEHUsD», «Pa3MHOXEHHME  XJIaMHJOMOHaAb», «Pa3MHOXKEHHE  3BIJICHBIY,
«Pa3MHOXeHue TuAph», «Meio3», «Xpomocombl», «l'amerorenes», «CtpoeHue
AUIEKIIETKU U criepMaTto3onaa», «OCHOBHbIE CTaluu OHTOreHe3ay, «IIpsamoe n Hemnpsmoe
pa3Butue», «Pa3Buthe Mailckoro xyka», «Pa3zButme capaHum», «Pa3zBuTue JATYLIKWY,
«/IBOIHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «CTpOEeHUE CEMSH OJHOJIONBHBIX U
JBYJIOJIbHBIX PacTeHUu», «KU3HEHHBIM LUK MOPCKOM KamyCThbl», «KU3HEHHBIA LMK
Mxay, « KU3HEHHBIN LIUKJI TAIIOPOTHUKA», «KM3HEHHBIN UK COCHBDY.

OO6opyioBaHue: CBETOBOM  MHUKPOCKON, MHUKpOMpEenapaTbl  SHIEKIETOK U
CIIEpMATO30UI0B, MOAEND «L{UKI pa3BUTHS JATYIIKA.

JlabopaTtopuass padora «/3yueHue CTpOEHHUS TMOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpENapaTax.

IIpakTnueckass padora «BbIIBIEHHME TPU3HAKOB  CXOJCTBA  3apOJBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHast pab6ora «CTpoeHHE OPraHOB PA3MHOXKEHUS BBICIINX PACTEHUI.

Tema 11. 'eHeTHKa — HaAyKa 0 HACJIEACTBEHHOCTH M U3MEHYUBOCTH OPraHN3MOB

Wctopust cTaHOBIIEHUS U pa3BUTHS TeHETUKH Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Posib oTeuecTBEHHBIX YUEHBIX B pa3BuTuu reHetuku. Padoter H. K.
Kousbnoa, H. M. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. ®ununueHko,
H. B. Tumodeena-Pecosckoro.

OCHOBHbIE TEHETHYECKHE TOHATHS W CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKWA, JOMUHAHTHBIA U PELUECCUBHBIN MPHU3HAK,
TOMO3HMI0Ta, TE€T€PO3UT0Ta, YHUCTasl JIMHUS, TUOpHUIbI, TeHOTUN, ¢eHoTun. OCHOBHbBIE
METO/Ibl TCHETHKH: THOPUIOIOTHUECKIH, IIMTOJIOTHIECKUN, MOJICKYJIIPHO-TEHETUICCKU.

JdemoHcTpanumn

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H. Y. BaBunos, A.
H. benozepckuit, I'. JI. Kapnedenko, FO. A. ®unmunuenko, H. B. Tumodees-Pecorckuii.

Tabnuibl U cxeMbl: «MeToibl TeHETUKIY, «CXeMbl CKPEILIUBAHUS.

JlaGopaTopnas padora «/lpo3oduiia kak 00bEKT FT€HETHUECKUX HCCIECAOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemypanue. IlepBblii 3akoH MeHenss — 3aK0H €IMHOOOpa3us
ruOpuoB nepBoro nokosienus. [IpaBuno nomuuupoBanus. Bropoil 3akon Menaens —
3aKOH  paclleryieHus: npu3HakoB. lluTonmornueckue OCHOBBI ~ MOHOTHMOPHIHOTO
CKpeuBaHus. [ ' unmore3a 4nucToThl ramer.

AHanuzupytoliee ckpemuBaHue. [IpoMexxyTouyHbBI — XapakTep HacIleIOBAHMUS.
Pacmiennenue npu3HaKkoB MpY HETIOJHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpenuBanue. Tpetwil 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HaCJIeI0BaHMsI MPU3HAKOB. [[uTONIOTHYEeCKE OCHOBBI TUTUOPHUIHOTO CKPEIIIUBAHMSI.

CuerienHoe HacjienoBanue mpusHakoB. PabGorer T. Moprana. CuersieHHOE
HACJICIOBAHUE TE€HOB, HApPYUIEHHE CUCIUICHUS MEXAY IeHaMu. XPOMOCOMHAas TEOpUS
HAaCJIEICTBEHHOCTH.



['enernka mnosa. XpPOMOCOMHBI MEXaHHU3M OIpPEACIICHHUsS IoNa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBIN U TE€TEPOraMETHBIN MOJI. [ eHeTndeckass CTpyKTypa
MOJIOBBIX XpoMOcoM. HaclienoBanue npu3HaKoB, CUETIEHHBIX C ITOJIOM.

['enoTun kak nenoctHas cucreMa. [lnenorponus — MHOKECTBEHHOE JIEUCTBUE I'€HA.
MHOKECTBEHHBIN AJUICIIU3M. Bzaumopericteue HEAJJICJIbHBIX I'CHOB.
KommnementapHocts. Onucras. [lommmepusi.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, JKMBOTHBIX M YEJIOBEKA, a TaKXKe
(GU3HONOTUYECKUX MPOIECCOB, MOBEJAEHUS M KOTHUTUBHBIX (GyHKUMNA. ['eHeTnueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJIEHCTBUS «XO035MH — MMAPA3UT» U «XO35UH
— MuKpoOuom». ['eHeTMUecKne acmheKThl KOHTPOJISI W W3MEHEHHS HACIEICTBEHHON
nH(OpPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabmuiel u cxembl: «llepBeiii u BTOpoW 3akoHbl MeHnens», «Tperuil 3akoH
Menpens», «AHaIM3UpylOLIee  CKpemmBaHue», «HemomHoe — gOMUHHMpPOBaHHEY,
«CrierneHHoe HacJIeIOBaHUE MPU3HAKOB y Mpo30¢uibl», «I'eHetnka momnay, «Kapuorum
yenoBekay, «Kapuotun aposzodunsy, «Kapuotun nrumbl»y, «MHOXKECTBEHHBIN
ajienusmy, « BzaumoneincTere reHoBy.

O6opynoBanue: MOJENb Uil JAEMOHCTpPAllMd 3aKOHOB €IMHOO0Opa3us TruOpuyoB
IIEPBOTO MOKOJICHUS W PACIICIUIEHUS] MPU3HAKOB, MOJEIb JJIsI JIEMOHCTpPALMM 3aKOHA
HE3aBUCHUMOTO HACJENOBAHUS MPU3HAKOB, MOJEIb IS AEMOHCTPAUUHA CUEILUIEHHOTO
HaCJIeI0BaHMS MPU3HAKOB, CBETOBOM MUKPOCKOI, MUKpompemnapaT: «Jpo3odunay.

IIpakTuyeckas padora «/3yueHue pe3yinbTaTOB MOHOTUOPHUIHOTO CKPEIIUBAHUS Y
IPpO30(UITBD.

IIpakTHyeckas padora «l3ydyeHue pe3yiabTaToOB AUTHOPUIHOTO CKPEIIMBAHUS Y
IpO30(UIBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumogeiicTBue renotuna u cpesl npu popMupoBaHun GpeHoruna. Mi3aMeHUnBOCTh
MpU3HAKOB. KadyecTBEHHbIE W KOJWYECTBEHHBIE MPU3HAKA. BuUIbl HW3MEHUYMBOCTU:
HEHACJIECTBEHHAS U HACJICICTBCHHAS.

MoaudukaronHas U3MEHYUBOCTb. Posnb cpeasl B dbopmHpoBaHUU
MOAU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanuoHHBIN psig u
BapuanmoHHas kpusas (B. Moranncen). CBoiicTBa MOAM(PUKALIMOHHON N3MEHYHUBOCTH.

I'enoTunnueckass U3MeHYUBOCTL. CBOMCTBA F€HOTUIINYECKON M3MEHYMBOCTH. BUIbI
TCHOTHITMYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlHOHHAS.

KoMOuHaTtuBHas W3MEHYMBOCTb. MeH03 U MOJOBOM IMpoliecCc — OCHOBA
KOMOMHATUBHOW WM3MEHUYMBOCTU. Pojib KOMOMHATUBHON WM3MEHYMBOCTH B CO3/IaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeeiax OJHOTO BHIA.

MyTainmoHHas U3MEHYMBOCTh. BHUIBI MyTalHii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE M MHJYIUPOBAHHbIC MYTallMU. SIIepHbIC U [IUTOIIA3MATHYECKUE MYTAIUU.
Comarnueckue M NoJIoBble MyTaluuu. [IpuymHbl BOZHUKHOBEHHS MyTalui. MyTareHsl u
UX BJIMSHHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAalLMOHHOIO Ipolecca. 3aKOoH



TOMOJIOTHYECKHUX PAJIOB B HacieAacTBeHHoW uameHunBoctu (H.W. BaBuiios). Buesnepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.

Inueenemura u INULEHOMUKA, POTb INULEHEMUYeCKUX QaKmopos 8 HaAcie008anuu U
USMEHYUBOCMU (heHOMUNUYECKUX NPUSHAKOS ) OP2aAHUZMO8.

JdeMoHcTpauuu

[Toptpetsr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuibl u cxembl: «Buapl n3meHunBOCTH», «MoaudukannoHHas U3MEHIUBOCTHY,
«KomOuHaTHBHAsT HW3MEHYMBOCTBY, «Meio3y, «OmnonoTBopenue», «l eHeTnyeckue
3a00J1€BaHuUs YeIoBeKay, « BUlibl MyTalnin.

O6opynoBanue: XUBbIE U TepOaApHBIC IK3EMIUIAPHI KOMHATHBIX PACTEHUU, PUCYHKHU
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUIAMHA U3MEHYUBOCTH.

Jlabopatopunass pabdora «MccrnegoBaHue 3aKOHOMEPHOCTEH MOIU(DHUKAITMOHHON
n3MeHuuBoCTU. [locTpoeHne BapualimoOHHOro psiia 1 BApUAlMOHHOW KPUBOW.

IIpakTu4yeckas padora «Myrtauuu y 1po30¢uisl (Ha TOTOBBIX MUKpPOIIpENapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuorumn yenoseka. MexayHapoaHas mporpaMMa UCCIIEI0BaHUs TEHOMA YEJI0BEKa.
Meroabl  u3ydeHUS] ~ T€HETHMKM  4YeJIOBEKa:  IEeHEaOTUYeCKHM,  OJIM3HELOBBIi,
LHATOINE€HETUYECKUH,  NOMYJALUOHHO-CTATUCTUYECKUH,  MOJIEKYJISIPHO-T€HETHUECKU.
CoBpemeHHOE ONpENICIICHHE reHOTHUIA! MIOJIHOTEHOMHOE CEKBEHHUPOBAHMUE,
TEHOTUIIMPOBAaHWE, B TOM uucie ¢ nomouipto III[P-ananusa. HacnenctBeHHsle
3a0oeBaHusl 4YeloBeka. ['€HHbIE W XPOMOCOMHBIE O0Je3HHM denoBeka. bomesnum ¢
HACJICACTBEHHON IMPEAPACHOJIOKEHHOCThIO. 3HAYEHUE MEJAUIMHCKON TEHETUKH B
OpeloTBpallleHUd W JICYEHUM TEeHETHMYeCKMX 3a0oJieBaHMM delioBeka. Menuko-
T€HETUYECKOE KOHCYIbTUpOBaHue. CTBOJIOBBIEC KIETKU. [IOHATHE «TE€HETUYECKOTO TPy3a».
DTUYecKHe acreKThl MCCIECNOBAHWNA B OOJACTH PEJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX
KJIETOK.

['enetnueckue (HakTOpbl NOBBIIICHHON YyBCTBUTEILHOCTH YeJIOBEKA K (PU3MUECKOMY

U XUMHUYECKOMY 3arpsi3HEHUIO OKpY>KaroIen CpElbl. I'eneTnyeckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K IMATOJIOTUSIM.
JdemoHcTpanumn

Tabmunpr u  cxembl: «Kapuotun uenoBekay, «MeTonpl H3YYEHUS] TE€HETHKHU
4esloBeKay, «l 'eHeTnueckue 3a001€BaHNsI YETIOBEKA.

IIpakTHyeckas padora «CocTaBieHUE U AaHAIN3 POAOCIOBHOW.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus U ceiaekuus. 3apoKIeHUE CeNEeKIMU U JoMecTukauuu. Yuenue H. W.
BaswiioBa o LleHTpax NpOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX pacTeHHil. Poib
CEJIEKIMH B CO3JaHUM COPTOB PAaCTEHUN M IOPOJ KUBOTHBIX. COpT, MOpOJa, IITAMM.
3aKOH rOMOJIOTMYECKUX PSIOB B HaciencTBeHHoW m3meHunBoct H. W. BaBunosa, ero
3Ha4YEHHE VISl CENEKIIMOHHON PadOTHI.

Metonapl  ceneKIMOHHOM  paboTbl. McKyccTBeHHBI  OTOOp: MacCOBBIM U
UHAMBUAYaJIbHBIN. OTanbl KOMOMHALMOHHOM celleKIMU. VcnbplTaHue npon3BOAUTENEH 110



noToMcTBY. OTOOp MO TeHOTHUIly C MOMOIIBIO OIEHKH (PEHOTUIIAa MOTOMCTBA U OTOOP IO
reHOTuIly ¢ nomoubto aHanmsa JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CEeJIEKIIMOHHOW paboThl. PaguaniioHHBIA U
XUMUYECKUI MyTareHe3 Kak HCTOYHMK MYTallMil y KYyJbTYPHBIX (POpM OpraHu3MOB.
Hcnonb3oBaHWEe T€HOMHOTO PEAAKTUPOBAHUS W METOAoB pexkomMOuMHaHTHBIX JIHK mnsa
IIOJIYYEHHMsI MICXOTHOIO MaTepuaa s CEJICKLHN.

[Tonyuenne mnonummonnoB. BHyTpuBumoBas rulpunmsanus. Biau3KopoiCTBEHHOE
CKpelIMBaHue, Wil WHOpuauHr. HepoacTBEHHOE CKpelMBaHHWE, WM ayTOPUIUHT.
['eTtepo3uc m ero npuuuHbl. Mcmonp3oBaHue rereposzuca B cenekuuu. OtnanéHHas
rubpunusanus. llpeogonenne Oecrionus MEXKBHAOBBIX THOpPUAOB. JlocTikeHMs
CEJIEKLIMU PACTEHUI U )KUBOTHBIX. «3€1€HAS PeGONIOYULY.

CoxpaHeHHE U HM3Y4YEHHE TIE€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JUKUX POAMYEH ISl CO3[aHWs HOBBIX COPTOB M THOPUIOB CEIbCKOXO3HCTBEHHBIX
KyJIbTyp. H3yuenue, coxpanenue u  ynpaeieHue  2eHeMU4ecKuMu  pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMBICI0BbIX HCUBOMHBIX 6 YENAX VIYUUEHUSA CYUeCMBYIOUUX
U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8 MOM YUCTE C NPUMEHEHUEM COBPEMEHHBIX
Memo008 HaAYUHbIX UCCIe008AHUL, NePedo8blX UOel U NePCNEeKMUBHBIX MEeXHOI02ULL.

JdeMoHcTpauuu

[Toptpetsr: H. 1. BaBunos, M. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykbsiHeHKO,
b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmupl u cxembl: «LleHTpBl TPOUCXOXKACHUA W MHOTO00pa3usi KyJIbTYypPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX pPAIOB B HACIEICTBEHHONM W3MEHUYUBOCTHY,
«Metoppl cenexkuumn», «OTnanéunas ruopuauzanusy, «MyrareHes».

Jlabopatopnass pabGora «/I3ydyeHHEe COPTOB KyJbTYPHBIX PACTEHHH H TOPOJ]
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHnasi padora «/3yueHre METO/IOB CEJICKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuU».

IKeKypcusi «OCHOBHBIE METOBI U JTOCTHKEHUS CEJIEKIUA PACTEHUUA U KUBOTHBIX
(Ha CeJIEKIIMOHHYIO CTaHIUIO, IMJIEMEHHYI0 (epMy, COPTOMCHBITATEIbHBIA YYacTOK, B
TEIUIMYHOE XO3S5ICTBO, B JIA0OPAaTOPHUIO arpOYHUBEPCUTETA UIIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, UCMOJIb3yeMble B OMOTEXHOJIOTHH, — KJIETOYHbIE U TKAHEBBIE KYJIBTYPHI,
MUKpPOOPraHU3MbI, UX XapaKTEepUCTHUKA. TpaguiiMoHHas OUOTEXHOJOTHUsA: XJieOoNeUeHue,
MOJlyYE€HUE KHUCIOMOJIOYHBIX TPOIYKTOB, BHUHOAENUE. MUKPOOHMOIOTUYECKUN CHUHTES.
OOBeKThl MHUKpPOOMOJIOTHYECKUX TexHoJorui. IIpom3BoacTBO Oeiika, aMHUHOKUCIOT U
BUTAMUHOB.

Co3naHue TEXHOJOTMM M HWHCTPYMEHTOB LIEJICHANPABICHHOTO W3MEHEHUS U
KOHCTPYMPOBAaHHsI TE€HOMOB C LEJIbI0 IOJYYEHHs OpPraHM3MOB MU HMX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEYAIOIINECs B IPUPOIe OMOCUHTETHUECKHE MTyTH.

Kierounasa wnxeHepus. MeToabl KyJIbTypbl KJIETOK M TKAaHEWM pAacTeHUU W
#UBOTHBIX. KpuoOanku. Comaruueckass rubpuausanusi U COMaTUYECKUH 3MOpPUOTeHE3.
Hcnonb30BaHue TraluiOWIOB B CEICKUMU pacTeHuul. [lonyuenHue MOHOKIOHANbHbBIX



anmumein. Hcnonv3oeanue MOHOKIOHANLHLIX U NOJUKIOHAILHLIX AHMUMen 8 MeOuyuHe.
HckyccTBEHHOE  OIUIOAOTBOpEHME. PEKOHCTPYKIMS —SAMIEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTo[ TpaHCIUIAaHTaUU SiAep KIETOK. TexHonozuu  0300po6ieHus,
KYIbMUBUPOBAHUS U MUKDOKIOHATLHO20 PASMHONCEHUS CENIbCKOXO3AUCTNBEHHBIX KYIbIYD.

XpoMOoCcOMHass W Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha W
koHCTpyupoBanue pexkomOuHantHeix JHK. Cozoanue mpanceennvix opeanusmos.
JIoCTH)KEHHSI U MEPCIEKTUBBI XPOMOCOMHOM M T'€HHOM HMH)KEHEpUU. DKOJOTMYECKHUE U
TUYECKUE TPOOIEeMbl FTEHHOW MH)KEHEPUH.

Menunuackue OuorexHojoruu. IloctreHomHass umdpoBas wMenunuHa. [1IP-
TuarHoctrka. MeTaboJOMHBIA aHAN3, TEHOIEHTPUYECKUN aHaau3 MpPOTEOoMa 4YelIOBEKa
JUI. OUECHKHA COCTOSIHUSL €ro 340pOoBbs. MCmonp30BaHHWE CTBOJIOBBIX KIIETOK. TapreTHas
Tepanusa paka. 3D-OmoumxkeHepus A pa3pabOTKU  (yHIAMEHTAIBHBIX OCHOB
MEJIMLIMHCKUX TEXHOJOTUM, CO3IaHUSl KOMIUIEKCHBIX TKAHEH COYETAaHWEM TEXHOJOTUN
TPEXMEPHOTO OMOIIPUHTUHTA " ckaddonaunra TUTSt peleHns 3a1a4
MEPCOHANN3UPOBAHHON MEIULINHBI.

Co3znaHre BEKTOPHBIX BAKITUH C IEJIbI0 00ecTIieueHnsT KOMOMHUPOBAHHON 3aIUTHI OT
Bo3Oyauteneir OPBU, ycraHoBiieHHE MOJIEKYJISIPHBIX MEXaHU3MOB (DYHKIIMOHMPOBAHUS
PHK-conepxkammx BHUpPYCOB, BbI3BIBAIOIIMX OCO0O OIacHble 3a00J€BaHUsl YEJIOBEKa U
YKUBOTHBIX.

JdemoHcTpanumn

Tabmumbr u cxembl: «Vcmonb30BaHME MHUKPOOPTAHW3MOB B  IPOMBIITUICHHOM
POU3BOJICTBEY, «KileTouHas nHxkeHepus», «['eHHast HHKEHEpUs».

JlabopaTtopnas pa6ora «/3yueHue 00bEKTOB OMOTEXHOIOTHI.

IIpakTnyeckas padora «llomydeHre MOTOYHOKUCIBIX IPOTYKTOBY.

Jkckypeusi «buoTexHONOrMs  —  BaKHEWINAass  MPOU3BOJUTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apo:xaenue M pasBuTHE IBOJTIOIUOHHBIX NMPEACTABJIECHUI B 0MO0JI0TMH

OpomounoHHas teopust Y. [lapBuHa. [Ipeanocbuiku BO3HMKHOBEHHS JTapBHHHU3MA.
JKu3np n Hay4yHas nesrensHOCTh Y. [lapBuHa.

JIBrokymine cuibl 3BosrouMM BHIOB 1o Y. JlapBuHy (BbICOKass HMHTEHCHBHOCTH
Pa3MHOXKEHUS OPraHMW3MOB, HACIEACTBEHHAss U3MEHYMBOCTh, 0Opb0a 3a CyLIECTBOBAHME,
€CTECTBEHHBII U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternyeckord Teopun dBomioiuu (CTD). HeltpanpHas Teopus
sBosronind. CoBpeMeHHasi 3BOJIIOLMOHHAST OMOJIOTHS. 3HAUEHHE 3BOJIOLMOHHON TEOpUU B
(OpMUPOBAHNN ECTECTBEHHO-HAYYHON KaPTHUHBI MUPA.

JdeMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunneit, XK. b. Jlamapk, 3. XK. Cenr-MUnep, XK. KioBsbe,
Y. JdapsuH, C. C. YerBepukos, U. U. llImansraysen, . Xongein, /1. K. benses.

Tabmupsr u cxembl: «Cucrema >xuBoit mpuponbsl (no K. Jlunuero)y», «JlectHuna
KUBBIX cymecTtB (o Jlamapky)», «Mexanusm (opMHUpPOBaHMSI NPUCIIOCOOJIEHUN Yy



pacteHuil u kHUBOTHbIX (mo Jlamapky)», «Kapra-cxema mapmpyra myremiectBus Y.
Hapsunay», «Haxonku Y. JlapBunay, «®Popmbl 60ppObI 3a cymiectBoBaHue», «Iloposs
ronyOei», «MHoroobpasue KyJnbTypHbIX QopM KamycTel», «llopoabl poManrHux
KUBOTHBIX», «CxemMa oOpa3zoBanusi HOBbIX BuUjoB (mo Y. [lapBuny)», «Cxema
COOTHOIICHUS JBIKYIIMX CHJI 3BOMIONUNY», «OCHOBHBIE MOJIOKEHUS CHUHTETHUYECKOU
TEOPHUH BOJIOLIAN.

Tema 2. Mukpo3BoIIOIMSA U €€ pe3yJabTaThl

[Monynsuust Kak 3JieMeHTapHas eAuHUIA 3BOToUUd. COBpEMEHHbBIE METOIbI OIICHKU
IeHEeTUYECKOro pa3HooOpa3usi U CTPYKTypbl mnomyisuud. WM3meHnenue reHodoHaa
NOMYJSIUMKA KaK 3JIEMEHTAapHOE HBOJIIOIMOHHOE SBJIEHUE. 3aKOH TI'€HETUYECKOIro
paBHoBecust [x. Xapnau, B. BaitnOepra.

OneMeHTapHble (PAKTOPBI (IBHKYIIUE CHIIBI) HBOJIOUMUA. MyTallMOHHBINA MpoIliece.
KomMOunatuBHast u”3MeH4uBOCTh. Jlpelid reHoB — cirydaiiHble HeHaIllpaBJIeHHbIE U3MEHEHUS
4acTOT ajulesieil B monyssinusax. IQekT ocHoBatensd. pgexm 6ymblioUHO20 20PAbIUKA.
CHudicenue eeHemuyecko20 pasHooopasus: npuduHvl u cieocmsus. llposesnenue a¢hghexma
Opetiha 2enos 6 Oorvuwux u manvix nonyiayusx. Murpauun. M3omsuus momymsiuil:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMOJIOrMYecKast (pernpoayKTUBHA).

EctecTBeHHbI 0TOOp — Hanpasisitouil paktop 3BooUuU. DopmMbl €CTECTBEHHOTO
oTOOpa: JBWXKYIIUM, CTAOWIM3UPYIOUIMNA, paspblBatolui (Iu3pynTUBHBIN). [losioBoi
oT00p. Bo3HUKHOBEHUE U 3BOJIOIHS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK pe3yiIbTaT MUKPOIBOIIONNH. Bo3HUKHOBEHNE
npucnocoOsieHnii 'y opraHu3moB. Apomopdo3sl W uamoanantauuu. [Ipumepsi
PUCTIOCOOJICHUM Y OPraHU3MOB: MOP(OJIOTHUECKHE, PU3HOTIOTHYECKHE, OMOXUMUYECKHE,
noBeneHyeckue. OTHOCUTENBFHOCTD MPUCTIOCOOIEHHOCTH OPTaHNU3MOB.

Bun, ero «kpurepunm U CTpyKTypa. BumooOpasoBanue Kak — pe3ysbTar
MUKpPOAIBOIOIMHU. M3omsiusa — kimodeBor (paktop BumooOpazoBanus. [yt 1 crocoOsr
BUJ1I000pa30BaHMUS: aJJIONaTpUUIeCcKoe (reorpaduueckoe), CUMITATPUIECKOE
(PKOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIoOnan3anus, Truldpuauzanus). JIuTenbHOCTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl GopMUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp sBononMOHHON OWONOrMUM B pa3pabOTKE HAy4YHBIX METOJOB COXpPaHEHHUS
oropazHooOpasusi. MUKpPOIBOJIIOLMS U KOJBOJIIOLUS TApa3UTOB U UX X0351€B. MeXaHU3Mbl
dbopMUpOBaHUs YCTOMYHUBOCTH K aHTUOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanumn

[Toptpetsr: C. C. UerBepukos, D. Maiip.

Tabnuubl 1 cxeMbl: «MyTanmoHHasi U3BMEHUUBOCTEY, «l[lonmynduuronHas cTpykTypa
BUJIa», «Cxema nposiBieHus 3akoHa Xapau—BaiinOepra», «BuxKylue CUiibl 3BOJTIOLUNY,
«DKOJIOTUYECKAs N30JISILHS MTOMYJISIUNA ceBaHCKOM dopenmny», «['eorpaduueckas n3omsus
JUCTBEHHMIIBI CHOUPCKOM M JHUCTBEHHMIIBI JAaypckoit», «l[lomymsiimoHHbIe BOJHBI
YHUCIIEHHOCTH XUIHUKOB U XKePTB», «Cxema NeHCTBUS €CTeCTBEHHOro 0T00pa», «Dopmbl
O00prOBI 3a cylecTBOBaHUE», «MHAyCTpHalbHBIA MeNnaHu3M», <«OKUBbIE HCKONAEMBbIE,
«IToKpOBUTENBCTBEHHAs] ~ OKpacka  KUBOTHBIX»,  «lIpemympexnaromas  okpacka



KUBOTHBIX», «Du3nonorndeckue agantaruny, «[Ipucrnoco0IeHHOCTh OPraHU3MOB U €&
OTHOCUTENBHOCTBHY, «Kputepun Buna», «Buabl-aBoiiHukn», «CTpyKTypa BHIA B
npupoze», «CrnocoObl Bugo0OpazoBaHus», «leorpaduueckoe BUAO0Opa3oBaHUE TPEX
BUJIOB JIAHABIIIEH», «IKOJIOTHYeCKOe BUI000pa30BaHUE BUAOB CUHUI, «llomaumiounssi
pacteHuit», «KanyctHo-peneynsiii ruOpu.

O6opynoBanue: repbapun pacTeHN, KOJUICKIIMA HACEKOMBIX, Uydelia IITHIl B 3Bepei
C MpUMEpaMH PA3NIUYHBIX TMPUCHOCOOJIEHUI, Yydena NTHUIl U 3BEpPel pa3HbIX BHJIOB,
repOapuu pacTeHu OIM3KUX BUJIOB, 00PA30BABIIUXCS PA3IMUYHBIMU CITIOCOOAMHU.

JlabopaTtopHasi pa6oTa «BblisiBlieHHE U3MEHYMBOCTH Y 0OCOOEH OJTHOTO BUIA».

JlaGopaTtopnas paGora «llpucrnocobnenrs OpraHu3MOB U HX OTHOCHUTENIbHAs
11EJIECO00PA3ZHOCTHY.

JlaGopaTopuas padora «CpaBHeHHE BUI0B IO MOP(OJIOTHUIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIIOIMS U €€ pPe3yJIbTaThI

Meroapl u3ydeHus MakpodBOMOLUMH. [lasieOHTONOTMYECKME METOIbl U3Y4YEHUS
sBosronuu. [lepexonupie GopMbl M PUIIOTEHETUUECKUE PSAIbI OPTaHU3MOB.

buoreorpaduueckue meronsl uszydenus sBontouud. CpaBHeHue (iopsl U (ayHb
MaTEpUKOB U OCTPOBOB. buoreorpadguueckue ooOnactu 3emiu. BuUIbl-dHIEMUKH U
PEIUKTHI.

OMOpHOJIOTUYECKUE U CPaBHUTEIbHO-MOP(HOJIOTHYECKUE METOJbl  W3Y4YEHUs
IBOJIIOLMU. ['eHeTHYecKre MEXAaHW3Mbl JBOJIIOLMM OHTOI€HE3a U  IOSBIICHUA
HBOJIIOMOHHBIX HOBLIECTB. ['OMOJIOrMYHBIE W AHAJIIOTMYHBIE OpraHbl. PyauMeHTapHbIE
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUYECKUE, OMOXUMUYECKHE U MAaTEMaTUYeCKUe
METOJbI U3y4YEHUS IBOITIOLMH. ['oMonornuneie redsl. COBpEMEHHBIE METObI IOCTPOEHUS
(UITOreHeTUYECKUX IEPEBBEB.

XPpOMOCOMHBIE MYTallMH U 3BOJIOLUS TEHOMOB.

OO0mume 3aKkoOHOMEpPHOCTH (TIpaBWiIa) DSBOMONUH. [Ipunyun cmeHnvl QYHKYUI.
HeoOpatumocTs 3Bomtoumu. ApanTuBHas pajguanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIHH.

JdemoHcTpanumn

[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosuiep, O. I'ekkelsb.

Tabmuubl u  cxembl: «®DUIOTEHETUYECKUN psii  JIOWAIN», «APXEONTEPUKC,
«3Bepo3ydbie sAmepb», «Crerouedansy, «Punnopute», «CeMeHHbIE MaOPOTHUKUY,
«buoreorpaduueckue 30HbI 3eMiny, «Jpelid xoHTHHEHTOBY, «PenukThly, «HauyanbHbie
cTaaud HMOPHUOHANIBHOTO pPAa3BUTUS IO3BOHOYHBIX JKUBOTHBIX», «['OMoylorHYHBIE U
aHaAJIOTUYHBIE OpPTraHb, «PyanMeHTb», «ATaBU3MB», «XpOMOCOMHBIE HAOOPHI YeIOBEKa
U muMmmnaHize», «[JaBHble HampaBieHus d3BoJonun», «OO0IMe 3aKOHOMEPHOCTU
DBOJIIOLIUNY.

O6opynoBaHue: KOJUIEKIMH, TepOapuu, MyJIsSKH UCKOTTAEMbIX OCTaTKOB OPraHU3MOB,
MYJSDKA  TOMOJIOTUYHBIX, AHAJOTMYHBIX, PYAMMEHTAapHBIX OpraHOB H aTaBHU3MOB,
KOJUIEKIIUY HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne U pa3BuTHE KU3HU HA 3emule



HayuHnble TumnoTe3sl NpoOUCX0XKIEHUS KU3HU Ha 3emie. AOMOreHe3 U MaHCIEPMUSL.
JloHayyHbple TpEACTABICHUS O 3apOXKACHMM KWU3HM (KpeauuoHusMm). ['umoresa
IIOCTOSIHHOT'O CaMO3apOXIACHHUS KU3HUM U €€ omnpoepxkenue onbeitamu . Pemu, JI
Cnamnanuany, JI. ITacrepa. [Ipoucxoxaenue KuU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE 3Tallbl HeOpraHu4eckod sBorouuu. IlnaHerapHas (reonoruueckas)
3BOJIIOLINUA. XUMHUYECKas 3BOJIONUS. AOHOTEHHBIM CHHTE3 OPTaHUYECKUX BEIIECTB M3
Heoprannyeckux. OnpiT C. Musiepa u I'. FOpu. O6pa3oBaHue moJmMepoB U3 MOHOMEPOB.
Koanepsarnas runoresa A. 1. Onapuna, runores3a nepsuunoro Oynsona k. XomnzaeliHa,
reHetuueckas runotesa . Mémepa. Pubosumer (T. Yek) u runoteza «mupa PHK» V.
['un6epra. PopMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIICTKH.

Hctopust 3emnn u Meroabl €€ u3ydeHus. Vckormaemble OpPraHUYECKUE OCTATKH.
['eoxpononoruss u e€ wmeroasl. OTHOCUTENbHAass M aOCOJIOTHAs TEOXPOHOJIOTHS.
['eoxpoHoOIOrMYecKas UIKaja: S0HbI, 3pbl, IEPUOBI, IOXH.

HavanbHble 3Tanel OpraHudeckod sBosrouud. IlosBieHuMe M 3BOMIIOIUSA NEPBBIX
KJIETOK. DBojtonusi meTtabonu3ma. Bo3HukHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbBIE
MUKpOOHBbIE OHMOIUIEHKM KaK aHajor mHepBbIX Ha 3emuie coobmectB. CTpOMaTOIUTHI.
ITpokapHuoOThI U 3YKapUOTBHI.

ITpoucxoxnenne sykapuor (cuMOMOreHe3). OBOJIIOLMOHHOE IPOUCXOXKICHUE
BUpYyCOB. IIponcX0KI€eHNEe MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE ATAlbl HBOJIIOLNY BBICHINX pacTeHuidl. OCHOBHBIE apOMOP(O3bl PACTCHU.
Beixon pactenuit Ha cymry. IlosiBieHHne CIOpOBBIX PAaCTEHUM M 3aBOCBAHME MMM CYLIM.
Cemennsble pacTenus. [IponcxokaeHue BETKOBBIX PACTEHUN.

OCHOBHBIE 3Tarnbl 3BOIIOIUH KUBOTHOTO MUpa. OCHOBHBIE apOMOP(}O3bI KUBOTHBIX.
Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUMOB. [lepBbie
XOpAOBbIE >KMBOTHbIE. JKH3Hb B BOJE. OBOJIOIMUSA I03BOHOYHBIX. I[IpoucxoxaeHue
ampuouil u pentwimid. Ilponcxoxaenue MiaekonuTaromux 1 nTull. [IpuHIMn KiroyeBoro
apomop¢o3a. OcBoeHHE OECTIO3BOHOYHBIMU U T03BOHOYHBIMU KUBOTHBIMU CYIIH.

PasButre xu3HM Ha 3emile 1O 3paM U NEPUOJAM: apXei, MpOTEpO30M, Maueo30i,
Me3030#, KaitHOo30M. OOmias XapakTepUCTHKa KiIuMaTa U TEOJOTHYECKHUX MPOIECCOB.
ITosiBneHne M pacuBeT XapaKTEpHBIX OPraHU3MOB. YTJIE0Opa3oBaHME: €r0 YCIOBUS U
BJIMSIHUE HA Ia30BbIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpPAaHUS — OKOJOTMYECKHE Kpu3HChl mnpouuioro. llpudmHbel n
CJIEICTBUSl MAacCOBBbIX BbIMUpAaHHMI. COBPEMEHHBIH HKOJOIMYECKUH KPU3HC, €ro
ocobennoctu. [IpoGnema coxpanenus: OnopasHooOpasus Ha 3emIie.

CoBpeMeHHass cucTeMa OpraHudyeckoro Mupa. IlpuHnunel —kimaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMAaTUYECKUE I'PYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetsi: @. Penu, JI. Cnanmnanuanu, JI. [lactep, U. 1. Meunukos, A. Y. Onapus,
Jx. Xonneiin, I'. Mémnep, C. Mumep, I'. IOpu.

Tabmuiel 1 cxembl: «Cxema ombita @. Penn», «Cxema ombita JI. Ilactepa mo
U3YYECHHUIO CaMO3apoxkAcHUs ku3HW», «Cxema oneita C. Mutepa, I'. FOpu», «Otansl



HEOPTaHUYECKOM JBOMIOLMMN», «l'eoXpoHosornueckas mkKana», «HavanbHbple JTansl
OpraHMyeckoil 3Boirorumy, «Cxema oOpa3oBaHHUS 3YKapHOT IYTEM CHUMOHMOTEHE3ay,
«Cucrema xuBod mnpuponsl», «CrpoeHue BHUpyca», «ApoMop(o3bl pacTeHUID,
«Punnopute», «OIHOKIETOYHBIE BOJOPOCINY, « MHOTOKIETOYHBIE BOJOPOCINY, «MX1»,
«ITanopotaukm», «I'otocemenHple pacTeHus», «Oprasbl IBETKOBBIX pacTeHuin», «Cxema
pa3BUTUSL  JKMUBOTHOTO  MHpa», «ApoMopdo3bl  KHUBOTHBIX»,  «lIpocTeitmuey,
«KuI1IeYHOIOJIOCTHBIEY, «Ilmockue YEepBU», «YneHuCcTOHOTHEY, «PEIOBI»,
«3eMHOBOAHBIE», «lIpecMmbikarommecs», «lItumey, «Muekonuraromue», «PasBurue
JKM3HU B apXEUCKOM 3pe», «Pa3BUTHE KU3HU B IPOTEPO30MCKOM 3pe», «Pa3BUTHE KU3HU B
IIaJIC030MCKON dpe», «Pa3BuTme Xu3HM B ME3030MCKOM 3pe», «Pa3BuTHe XH3HU B
KaiHO30MCKOM 3pey, «CoBpeMeHHas CUCTeEMa OPraHuYeCKOro MUPay.

O6opynoBanue: repbapuu pacTeHU Pa3TUYHBIX OTIEIOB, KOJUICKIIUM HACEKOMBIX,
BJIQXKHBIC IIPENapaTbl JXUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKIIUM HIJIOKOXKUX,
CKEJICThI IT03BOHOYHBIX JKMBOTHBIX, Yydelsla NTUL U 3BEPEH, KOJUIEKIIMM OKaMEHEJIOCTEM,
IIOJIE3HBIX UCKOIIAEMBIX, MYJISIKM OPTaHMYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHasa naGopaTtopHasi padora «MogenupoBanue onbslToB Musepa—tOpu
0 HW3Y4YeHHI0 AaOHMOT€HHOTO CHHTE3a OpPraHMYEeCKUX COEIMHEHUH B IEPBUYHON
atMocdepe».

JlaboparopHass padora «l3ydeHue M ONHMCaHHE HCKOIIAEMBIX OCTATKOB IPEBHUX
OPTraHU3MOB.

IIpakTuyeckas padora «/3ydeHne OCOOEHHOCTEH CTPOEHHUS PACTEHUM pa3HBIX
OTZEIIOB.

IIpakTnyeckas padora «/3yueHue oOCOOEHHOCTEW CTPOEHHUS I103BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaenune Yea10BeKa — aHTPOIIOIeHe3

Paznenel u 3anaun anTponosioruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHME TIPEICTABICHUN O IPOMCXOXKICHMM 4YeJlOBeKa. PenurunosHsie
B033peHU. COBPEMEHHBIE HAYYHBIE TEOPHH.

CX0ICTBO 4elloBEKa C JKMBOTHbIMU. CHCTEMAaTHYeCKO€ IIOJI0)KEHHE YEJIOBEKA.
CBuneTenbcTBa CXOACTBA YEJIOBEKAa C JKMBOTHBIMU: CPaBHUTEIHHO-MOP(OIOTHUYECKHUE,
IMOpHoIOTHYeCKue, (PU3N0IOr0-0MOXUMHUYECKHE, TOBeieHYecKue. OTINUns 4eI0BEKa OT
KUBOTHBIX. [IpAMOXOKIE€HME M KOMIUIEKC CBA3aHHBIX C HUM IIPHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIbHOU CHUCTEMBI.

JBuwxyme cuibl  (akTOpbl) aHTPOIOTEHE3a: OHOJIOTUYECKUE, COIUANIbHEBIE.
CooTHoleHrne OMOIOrMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTaauu aHTponoreHeza. PaHHuE 4enoBeKOOOpa3Hble  00€3bsIHbI
(IpOKOHCYJIBI) M paHHWE TOHTHABI — OOIIME MPEIKH YeIOBEKOOOpPa3HBIX O00€3bsiH U
JoAed. ABCTPAJIONUTEKW — JBYHOTME MpEAKHA JroAe. YenoBeK yMelbli, IepBbIe
W3TOTOBJICHUSI OPYIHM Tpyna. YeloBeK NpsIMOXOIAIIAM W IEPBBIM BBIXOJ JIIOACH 3a
npenensl Adpuku. YenoBek redgenbOeprckuii — OOMMN MPEAOK HEaHIEPTATIbCKOTO
4eJIOBEKa U 4eJIOBEKa pa3yMHOro. UesoBek HeaHIepTaNIbCKUI KaK BHUJI JIFOAECH XOJOIHOIO



KinMara. YenoBek pa3yMHBIM COBPEMEHHOIO THIIA, JEHHUCOBCKHHW YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneorenernka u najneoreHoMHuKa.

DBOIIOLUS COBPEMEHHOTO Y€JI0BEKa. ECTECTBEHHBIN 0TOOP B MOIMYJISILIUAX YEIOBEKA.
MyrtaunonHnslii npouecc u noauMoppusm. llonmynsaunoHHbsle BOJHBI, Apel( TIeHOB,
mMurpanus 1 «3¢Qp¢QeKT OCHOBATEN B MOMYJISILUAX COBPEMEHHOTO Y€JIOBEKa.

UYenoseueckne pacel. [lomatme o pace. bonbmme pacel:  eBponeouaHas
(eBpasmiickas), aBcTpajo-HerpoujaHas (IKBaTOpHUAJIbHAs), MOHTOJOMAHAs (a3UATCKO-
amMepuKaHckas). Bpems M 1yTH paccelieHHs 4eJoBeKa M0 IuiaHeTe. EnMHCTBO
yejmoBeyeckux pac. Hayunas HecoctodrenbHOCTh pacu3ma. IIpucnocoOaeHHOCTh
YeJioBeKa K Pa3HbIM YCJIOBHIM OKpY»Karollei cpeabl. BnusHue reorpadudeckoii cpensl u
npeiida reHoB Ha MOP(OJIOTHIO ¥ (PU3HOJIOTHIO YETOBEKA.

MexauciuminHapHble METOAbl B (pu3ndeckoi (OMOJOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAs ~ AHTPOIIOJIOTUS M MAJCOAHTPOIIOJIOTUS  YEJIOBEYECKUX  IOIYJIALIMMN.
buoconuaneHble  HMCCIENOBaHUSA NPUPOABI  4esoBeka. [ccienoBaHue KOJBOJIIOLHU
OMOJIOTMYECKOT0 U COLMATBHOTO B UEIIOBEKE.

JdemoHcTpanumn

[Toprpetsr: Y. HapBuHn, JI. Jluku, A. . Porunckui, M. M. I'epacumos.

Tabmunpl u cxembl: «MeToasl aHTpononoruw», «l'0JIOBHOM MO3I YEIOBEKa»,
«YenoBexkooOpasHble 00€3bsIHBI), «CKENET YEIOBEKA U CKEJET HMIMMIIaH3e», «PyauMeHThI
U aTaBU3MbD), «/IBHXKYyIIME CHIIBI aHTPOIIOT€HE3a», «DBOJIIOLMOHHOE APEBO YEIOBEKaAY,
«ABCTpasonuTek», «YemoBek ymenblid», «YemoBek MNpAMOXOIAmuin», «JleHuCOBCKUI
yenoBek» «Heannepransus», «KpomanboHLB, «IIpenku yenoBeka», « ITamsl 3BOJIOLNANA
4eJI0BeKay, «Packl 4enoBekay.

ObopynoBaHue: MyJISDKM OKAMEHENOCTEH, MPEIMETOB MaTepUaIbHOU KyJIbTYpPbI
IOPEeIKOB 4YeloBeKa, penpoAykuuu (Qpororpapuu) KapTUH C MHQPOJOTUUECKUMH U
OUOIEMCKUME CIOKETaMH MIPOUCXOXKACHUS YeNoBeKa, (poTorpapuu HaXOJOK MCKOMAEMBbIX
OCTAaTKOB YEJIOBEKA, CKEJIET 4YeJIOBEKA, MOJEIb Yeperna 4YeJOBEeKa M 4Yeperna IIMMIIaH3e,
MOJIEJIb KUCTH Y€JIOBEKA U KMCTH IIMMIIaH3€, MOJEIM TOPCa MPEIKOB YEIOBEKa.

JlaGopaTopnas pabGora «/I3yueHue OCOOEHHOCTEH CTPOCHHSI CKEJIeTa YelIOBeKa,
CBSA3aHHBIX C IIPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3ydyeHue 3K0JIOTMUECKUX aJalTalui YeJIOBEKay.

Tema 6. Dxkojormsi — HayKa O B3aMMOOTHOLIEHUSIX OPraHU3MOB M
HAJJIOPTraHU3MEHHBIX CUCTEM C OKPY KaKIIel cpeaou

3apokaeHue u pasBuTHE 3Kojoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A.
Ceseprona, J. I'ekkens, A. Tencnu, B. H. Cykauéa. Paznensl u 3agauu sxkosioruu. CBsizb
DKOJIOTUH C IPYTUMH HayKaMH.

MeTtoapel akosnoruu. [lonesslie HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTUU: TIPUPOJIHBIE
U jabopatopHble. MonenupoBaHUE B HKOJIOTMU. MOHHMTOPUHT OKpY)KAIOIIEH CpEHbl:
JIOKAJIbHBIN, PETHOHATBHBIN U TTI00aIbHBIN.

3HaUYECHHE SKOJIOTMYECKUX 3HAHMM I 4YEJOBEKA. JKOJOTMYECKOE MHPOBO33PEHHE
KaK OCHOBA CBSI3€H 4YeloBedecTBa ¢ npupoaoi. ®opMupoBaHHUE 3KOJIOTMYECKON KYJIbTYPBI
Y DKOJIOTMYECKOM IPaMOTHOCTH HACEIICHUS.



JdemoHcTpanumn

[Toptpetsr: A. I'ymb6oasar, K. @. Pynse, H. A. Ceseprios, 3. I'ekkens, A. Tercnu, B.
H. Cykaués.

Tabmuner u  cxembl: «Pazmensl skonoruw», «Metoasl 3kojorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOIIEH CPEIbI».

JlabopaTtopHasi pabora «/3ydeHue MeTo10B HIKOJIOTHUECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsbl 1 cpeaa 0OUTaHUSA

Okonoruyeckue (akTopbl M 3aKOHOMEPHOCTH MX JelcTBus. Kiaccudukanus
DKOJIOTUYECKUX (PAKTOPOB: abOMOTHYECKHE, OMOTHYECKHEe, aHTpomnoreHHsle. OOmune
3aKOHOMEPHOCTH JIeHCTBUSL 3Koyorndeckux (QaxrtopoB. I[IpaBuno wmunumyma (K.
mnpenrens, 0. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue Qaktopel. CBeT Kak 3Kojormdeckuii Qaxrtop. [elicTBHE pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKHE TIpPYIIIBl PACTEHUH U
YKMBOTHBIX I10 OTHOIIECHMIO K cBeTy. CurHanbHas posib cera. Doronepruoausm.

TemnepaTtypa kak skojoruueckuit paxrop. [leficTBue TemmnepaTypsl Ha OpraHU3MBI.
[ToiikunoTepMHBIE W TOMOHOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHbBIE
OpraHU3MBl.

Brnaxnocte kak skosormdyeckuit  Qakrop. IlpucmocoOnenuss pacTeHH K
NOJIEpKAaHUI0 BoAHOro OanaHca. Knaccudukanuss pacTeHMil MO OTHOLIEHHIO K BOJE.
[TpucniocoOaeHust )KUBOTHBIX K H3MEHEHHUIO BOJIHOTO PeXUMa.

Cpenbl  oOuTaHHs OpPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHA,
riyOuMHHas IOANOYBEHHAs,, BHYTPHUOPraHW3MeHHasd. PU3NKO-XMMHUYECKHE OCOOEHHOCTH
cpel obuTaHus opraHu3MoB. IIpucrnoco6nenns opraHu3MoB K )KM3HHU B PA3HBIX Cpellax.

buonornueckue putmbl. BHemHue n BHyTpeHHUE pUTMbl. CyTOUHBIE W T'OJUYHBIC
putMbl. [Iprucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM yCIOBH JKU3HU.

XKuznennole ¢Gopmbl opraHuzMoB. llonarue o xu3HeHHoM ¢opme. KuzHeHHbIE
(OpMBbI pacTEHMI: 1epEBbS, KyCTAPHUKHU, KyCTAPHUYKH, MHOTOJIETHUE TPaBbl, OJTHOJICTHUE
TpaBbl. JKHU3HEHHbIE (OPMBI JKUBOTHBIX: THUAPOOMOHTBI, TI€OOMOHTHI, AIPOOHOHTHL.
Oco0eHHOCTH CTPOCHHS 1 00pa3a KU3HU.

buotnueckue ¢akroppl. Buasl OHOTHUECKMX B3aUMOJEHCTBHUIl: KOHKYPEHIIHA,
XMIIHUYECTBO, CcUMOMO3 U ero ¢opmbl. IlapasutusMm, Koomepauus, MyTyajau3M,
KOMMEHCaJIU3M (KBapTHUPAHTCTBO, HaxJyieOHMYecTBO). Herpoduueckue B3ammonencTBUs
(Tommueckue, hopudeckue, padbpuueckre). 3HaueHUE OMOTUYECKUX B3aMMOJICHUCTBUM IS
CYILIECTBOBAHUs OPraHU3MOB B cpejie oOuTaHus. [IpuHINI KOHKYPEHTHOT'O UCKITIOYCHHS.

JdemoHcTpanumn

Tabmupl u  cxeMbl: «Okosornyeckue  (akropb», «CBETOBOW  CHEKTpY,
«OKOJOTUYECKHAE TPYIIBl JKUBOTHBIX II0 OTHOLIEHUIO K CBETY», «TerIoKpoBHBIE
KUBOTHBIE»,  «XOJIOAHOKPOBHBIE  UBOTHBIE»,  «DHU3MOIIOrMYECKUE  afanTaluu
KHUBOTHBIX», «Cpeapl oOuTaHusi opraHu3MoBy, «buonoruueckue puTmbl», «KU3HEHHBIC
bopMbI pacTeHui, «OKu3HeHHbIE bopMbI KUBOTHBIX», «9Kkocucrema
LIMPOKOJUCTBEHHOIO Jieca», «ODKOCUCTEMa XBOWHOro Jjecay», «llenmm nuTaHus»,
«XuuHnuectBoy, «Ilapazutusm», «Konkyperuus», «Cumonosy, «KommeHcanuzmy.



OobopynoBanue: repOapuyu pacTeHUN U >KUBOTHBIX, MPUCIOCOOIEHHBIX K BIUSHHUIO
pa3IMYHBIX JKOJOTUYECKUX (HaKTOpPOB, TepOApuu CBETOINIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENOOUBbIE U TEHEBBIHOCIUBBIC
KOMHATHbIE pacTeHHs, TepOapuu ¢ KOJUIEKIMM TEIUIONIOOUBBIX, 3UMOCTOMKHX,
MOPO30YCTOMUYMBBIX PACTEHUI, YyUesa NTUI] U 3Bepei, repOapuu paCTeHUM, OTHOCSIIUXCSA
K rturpopuram, Kcepoputam, Me30(puTaM, KOMHATHBIE PACTEHHUS JAHHBIX TPYIII,
KOJUIEKLIUU >KMBOTHBIX, OOMTAIOMIKX B Pa3HBIX cpefax, repOdapuu U KOJUIEKIUUA PACTEHUMN
U SKMBOTHBIX, OOJIAJAIOIIMX YepTaMu MPUCIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCIIOBUM KU3HU, TepOapuM U KOJUIEKLIMU PACTEHUM U KUBOTHBIX PA3IMUYHBIX KU3ZHEHHBIX
dbopM, KOJJICKIIMM  JKUBOTHBIX, yYaCTBYIOIIUX B  Pa3IUYHBIX  OMOTHYECKHX
B3aUMOJICUCTBUSIX.

JlabopaTtopnasi padora «BrbisiBIeHHE NPUCITOCOOJIECHUN OPTraHW3MOB K BIIUSHUIO
CBETaY.

JlabopaTtopuasi padora «BbIsiBieHHE NPUCITIOCOOJIEHUN OPraHMW3MOB K BIIUSHUIO
TEMIIEPATYpPhI».

JlaGopaTopHas paGoTra «AHAaTOMHYECKHE OCOOCHHOCTH PACTEHUI M3 pa3HBIX MECT
0oOUTaAHUS.

Tema 8. Ixos10rvsi BUAOB U MOMYJIAUI

DKOJIOTMUECKHE XapakTepucTuku nonyisuud. [lomynsiuusa kak Ouonormyeckas
cucteMa. Pons HeogHOpOAHOCTH Cpeabl, (U3MUECKUX OapbepoB MW OCOOCHHOCTEH
Ouonoruu BHUAOB B (POPMUPOBAHMU MPOCTPAHCTBEHHOM CTPYKTYpBl TOMYJISIUH.
OCHOBHBIE MOKAa3aTENM NOMYJIALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M IOJIOBas
CTPYKTYpa, POKAAEMOCTD, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSL.

OKoJiornyeckass CTpykrypa mnomyiasuuud. OLEeHKa 4YHCIEHHOCTH MOMYJISLHUH.
Juuamuka mnonyiasiuud u €€  peryisiiusa. buoThyeckuid MOTEHIMaN MOIMYJISIHH.
MopenupoBanue AMHAMUKA TONyJasuud. KpuBble pocTa YHUCIEHHOCTH IOIYJISLIUHU.
KpuBble BbIkMBaHUA. Perynsiys 4ucIeHHOCTH NOMYJISUA: poiib (DaKTOPOB, 3aBUCSIINX U
HE 3aBUCSIINX OT MJIOTHOCTH. DKOJIOTMYECKUE CTpaTeruu BUJoB (r- U K-cTparerun).

[Tonsitue 06 sKoyornueckor Huiie Bujpa. MecrooOutanne. MHOTOMEpHaAsT MOCIb
skojornueckon Humm  Jx.M. XarumHcoHa. Pa3mepbl  DKOJOTMYECKOM  HUIIW.
[loTeHuMaNbHAS U PEANTM30BAHHAS HUILIN.

Bup kak cucrema nomynsinuii. Apeansl BUIOB. BUIIbI U X )KM3HEHHBIE CTPATErHU.
DKOJOTUYECKUE DKBUBAJICHTBI.

3aKOHOMEPHOCTH TOBEAECHUS W MHIpalMil XKUBOTHBIX. bHonormyeckne HWHBa3uu
YyKEPOJHBIX BUOB.

JdeMoHcTpanuu

[Toprper: Hx. M. XaTuynHCOH.

Tabmumbt w  cXembl:  «ODKOJIOTMYECKHE  XApPAaKTCPUCTUKH  TIOMYJISIIHN,
«IIpocTpaHcTBEHHAsl CTPYKTypa MNONYJSIuu», «Bo3pacTHble NUpaMUJIbl MOMYJISIIIANY,
«CKOpOCTh 3aceleHusi IMOBEPXHOCTH 3€MJIM pa3IMYHBIMU oOpraHuzMamu», «Mojaeinb
skojorndeckor Humu JIx. M. XatanHconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU )KUBOTHBIX.



JlaGopaTopuas padora «IIpucrnocoGneHus ceMsH pacTeHU K PacCeICHUION.

Tema 9. Jkosorust coodmecTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3moB. buoiieHo3 u ero crpykrypa. CBsizu Mexy OpraHu3mMaMu
B OMOIIEHO3E.

Dxocuctema kak OTkpbiTag cucrteMa (A. JIx. Tencnun). OyHKUMOHAIbHBIE OJIOKU
OpraHM3MOB B JKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTBI, penyleHThl. Tpoduueckue
ypoBHH. Tpodudeckue menu u cetu. Adbnotnueckne 070ku dkocucteM. [[0YBbI U MBI B
sKocucteMax. KpyroBopoT BeliecTB U MOTOK SHEPTUU B SKOCHUCTEME.

OcHOBHBIE TMOKa3aTelu 3KOCHUCTeMbl. buoMacca W mpoayKuus. DKOJIOTHYECKUE
MUPAMUJIBI YUCell, OMOMACChl U SHEPTUU.

HHunamuxa  sxocucmem. Kamacmpoguueckue  nepecmpotiku.  Puykmyayuu.
HampaBrneHHble 3aKOHOMEpPHBIE CMEHBI CO00mIecTB — cykneccuu. llepBuunble u
BTOPUYHBIE CYKIECCUU U HUX MPUYMHBI. AHTPONOrEHHBbIE BO3ACHCTBUS Ha CYKIIECCHH.
KiumakcHoe cooOmiectBo. buopasHoobpasue u noiaHoTa KpyroBopora BEUIECTB — OCHOBA
YCTOHYMBOCTH COOOIIECTB.

[TpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbl 03D U peK. DKOCUCmEMbL MOPell U OKeaHO8.
IKocucmemvl MyHOp, 1€Co8, cmeneti, NyCmvlHb.

AHTpONOre€HHbIE 3IKOCUCTEMBI. ATrpo3kocucTema. ArpoieHo3. Pazmuuus Mexay
aHTPOIMOT€HHBIMU U TPUPOJHBIMHU 3KOCHCTEMAaMHU.

VYpboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. ['opoackas ¢iopa u
dayna. CuHaHTpomu3ammsi TOPOJACKOW (ayHbl. buomormdyeckoe u XO03MMCTBEHHOE
3HAQUYEHHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEUCTBHI OpPraHM3MOB B
aKocucTeMax. Ponb kackaonozo sghghexkma u 6udo8-30upuxamopos (Kuouesvix 8udos) 8
@yurkyuonuposanuu sxocucmem. llepeHOC HHEPrUM M BEHIECTB MEXIY CMEKHBIMHU
DKOCHCTEMAMHU. Y CTOMYMBOCTH OPraHU3MOB, MOMYJSAIMH M DKOCHCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3JEHCTBUM.

Mexanuzmvl  68030elicmeus 3a2ps3HeHUll PA3HbIX MUNO8 HA CYOOP2aHUIMEHHOM,
OpP2aHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJI02UHECKO20

HOPMUPOBAHUS AHMPONO2EHHO20 8030€elCmausl. MeTtonomorus MOHHUTOPUHTA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.
JdeMoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabmuibr u cxeMbl: «CTpyKTypa OMOIEHO3a», «IDKOCUCTEMA IMTUPOKOJIUCTBEHHOTO
jeca», «IKocucTemMa XBOWHOro Jiecay, «DyHKIHMOHANbHBIE TPYIIBl OPraHW3MOB B
skocucteMe», «KpyroBopor BemiecTB B skocucteMey, «llemum nutanus (mactOuiiHasi,
JNETpUTHAs)», «DKOJOTHYECKas MupamMuia 4Yuceln», «IJKOJOoThYecKas mupamuia
OoroMacche», « DKOJIOTHYECcKas mupamMua dHeprun», «O0pa3zoBanue 60oTay, «[lepBuunas
cykueccus», «BoccraHoBiieHHME —Jieca MOCIE  MOXKapay, «OJKOCHCTEMA  03€pay,
«ArpoueHos», «KpyroBopoT BemeCTB U IMOTOK 3HEPruM B arporeHose», «lIpumepst
ypOOIKOCUCTEMY.



O6opynoBanue: repbapuu pacTeHWW, KOJUICKIIMM HACEKOMBIX, dydesla MTHUIl U
3Bepei, repbapuu KyJIbTYPHBIX W JUKOPACTYIIMX PACTEHUH, aKBApUyM KakK MOJEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD.

Jlabopatopnass padora «/3ydyeHuwe pa3HOOOpa3usi  MEJIKUX  MOYBEHHBIX
YJIEHUCTOHOTUX B PA3HBIX 3KOCUCTEMAX).

IKCKypcHsl «DKCKYPCUS B THTUYHBIA OMOTEOI1IeHO03 (B TyOpaBy, O€pe3HsK, CIbHUK,
Ha CyXOJI0JIbHBIN MJIM OMMEHHBIN JIyT, 03€p0, O0JIO0TO)».

IKCKypeusi  «DKCKypcHsi B arpodkocucteMmy (Ha ToJ€ WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodaabHas 3xocucTeMa

buochepa — obOmemranerapHas oOojouka 3emiH, TI€ CYIIECTBYET WM
CyIlleCTBOBAJIA KW3Hb. Pa3BuTHe npeacrasienuii o Ouocdepe B Tpynax J. 3rocca. YueHue
B. U. Bepnaackoro o 6uocdepe. Obnactu 6uochepbl u e€ coctaB. JKuBoe BelIeCTBO
ouocdepsl ¥ ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBoBaHHus Ouocepsl. OcobeHHocTn Ouocdepbl Kak
riobasbHOM dKocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIIECTB U OHUOreOXMMHUYECKHUE LMKIbI (yriaepoja, a3ora). PUTMHUYHOCTH SIBICHUN B
ouocdepe.

3oHanbHOCTh Onochepnl. [lorstne o Omome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIC Jieca, CMEIIAHHBbIE W IIMPOKOJUCTBEHHBIE JIeCa, CTENH, CAaBAHHBI, ITyCTHIHM,
TPONMYECKHUE Jieca, BBICOKOTOphs. KimMar, pacTUTENbHBIA W KUBOTHBIM MHpP OHMOMOB
CYIIIU.

Ctpyktypa ¥ (GyHKIHS KUBBIX CHCTEM, OIIEHKAa WX PECypCHOTO TMOTEHIMana W
ounocepHbIx QyHKIUH.

JdemoHcTpanumn

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuubr u cxembl: «l'eochepst 3emum», «KpyroBopor azora B HpUPOIE,
«KpyroBopoT yriepoaa B npupoje», «KpyroBopoT kuciopoaa B npupojie», «Kpyropopor
BOABI B mpupone», «OcHOBHblEe OWOMBI cymmy, «Kimvarmdeckme mosica 3eminy,
«Tynppa», «Taira», «Cwmemannsiii Jecy», «llIupokoaucTBeHHbId Jec», «CTenby,
«CaBannay, «IIycTeiHsay, « Tponuyueckuii ecy.

O6opynoBanue: repdapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuas cpeaa

DKOJIOTUYECKHE KPHU3UCHI M WX MPUYHMHBL. BosmelicTBhe uernoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYyIIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsa3HeHue BoAHOU cpeibl. OxpaHa
BOAHBIX pecypcoB. Pazpymienune mnouBbl. OxpaHa MOYBEHHBIX pecypcoB. l3MeHeHue
KJIMMAaTa.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTEIbHBIM M >KUBOTHBIA Mup. OxpaHa
PaCTUTENLHOTO U XUBOTHOrO Mupa. OCHOBHBIE MPUHIUILI OXpaHbl Npupoabl. KpacHbie
kauru. Ocobo oxpansiembie npupognbsie Tepputopuu (OOIIT). borannueckue canapl u
300JI0THYECKUE TAPKHU.



OCHOBHbIE MPUHIUIBI YCTOMYMBOIO PAa3BUTUSL UYEJIOBEUYECTBA M  MPHUPOIBL
PanuonanbHoe NpUPOIONOIL30BAaHUE M COXPAHEHHWE OHOJOTHYECKOro pa3HooOpasus
3emin. OOmuMe 3aKOHOMEPHOCTU TJIO0ANBHBIX AKOJOTHYECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIE MTOCIIEICTBUSI.

PazBuTue METOZOB MOHMTOPWHIA DPAa3BUTHS ONACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemnule uccnedosanus nepexooa K pecypcocbepezarowjeil U KOHKYPEHMOCnocoOHou
oHepeemuke.  buonocuveckoe  pasnoobpasue u  buopecypcel.  Hayuonanvnvie
ungopmayuonHvle cucmemvl, obecneuugarowue 00CmMyn K UHGOpMayuu no COCMOSHUIO
omoenvubix 6U008 u dkocucmem. OCHOB8bI IKOpeadUIUMAYUU IKOCUCEM U CHOCODO8
O0pb0ObI ¢ bUONoBpedcoenusmMY. Pekoncmpykyus MOPCKUX U HA3eMHbBIX 9KOCUCTEM.

JdemoHcTpanumn

Tabmupl w cxembl: «3arpsisHeHue aTMochepbl», «3arpsi3HEHHE TUAPOCHEPbI»,
«3arpsisHeHne 1ouBbl, «llapHUKOBBI 3pdexT», «Ocobo oxpaHseMble NPUPOIHBIC
TeppPUTOPUN», «MOJIeNH yIPaBIIEeMOTr0 MUPAY.

O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX pPACTEHWHW W JKUBOTHBIX KpacHOW KHUTH
Poccuiickon ®enepannn, KpacHoM KHATH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycraHaBnuBaeT TpeOOBAHUS K Pe3ybTaTaM OCBOCHHS 00YyYarOIIMMUCS
nporpaMMm  CpeaHero o0Omiero o0pa3oBaHUs: JMYHOCTHBIE, METaNpPEIMETHbIE U
IIPEAMETHBIE.

B cTpykType NHMYHOCTHBIX pE3yJIbTaTOB OCBOCHHS MPOTPAMMBI TIO0 OHOJIOTHH
BBIZICJICHBI  CIEAYIOIIME COCTABIISIONINE: OCO3HAHWE OOYYaIOMUMHUCS POCCUUCKOM
IPAXKIAHCKOM HMJEHTUYHOCTH — TOTOBHOCTH K CaMOpAa3BUTHIO, CAMOCTOSITEJIbHOCTH U
CaMOOTIPENEICHUIO, Haluuue momueayuu K OOYyUYEHUIO OWOJIOTUH, UYeleHanpasieHHoe
paseumue BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIFOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPATUIMA  pPa3BUTHUA  OHWOJOTUYECKOTO 3HAHWS, 20MOBHOCMb U
cnocobHocms O0YYaIOIIUXCSI PYKOBOJCTBOBATHCSI B CBOEH NEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMU CHCTEME OHOJIOTMYECKOro 00pa3oBaHMs,
Haiuyue MnpasoCoO3HAHUs SKOJIOTUYECKOW KYJIbTYpbI, CHOCOOHOCMU CcmA8umb 1EIu U
CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI IO OWOJIOTUM JOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIUTATEIBHOU JESTEILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU
POCCUWCKMMH  COLUMOKYJbTYPHBIMU, HCTOPHUYECKMMH U  JyXOBHO-HPABCTBEHHBIMU
LHEHHOCTSIMU, TMPUHATHIMU B OOIIECTBE IMpaBUJIaMd W HOPMaMu [OBEJEHUS U
CIOCOOCTBYIOT TPOIIECCAaM CAMOIIO3HAHMSI, CAMOBOCITUTAHUS W CAMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIMU JIMYHOCTH, NMAaTPUOTU3MA U YBAKEHUS K 3aKOHY U IMPABOIOPSIKY,
YeJIOBEKY TpyJa U CTapllieMy IMOKOJEHHUI0, B3AUMHOTO YBaXEHUs, OEPEKHOT0 OTHOILICHHUS
K KyJIbTYPHOMY HACIEIUI0 M TPAAMIMUSAM MHOTOHAUIMOHAJIBHOrO Hapona Poccuiickoi
denepanuu, IPUPOJE U OKPYXKAIOLIEH cpelie.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS Yy4eOHOTO mpemMera «buoNOTHS» JOIKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOJCTBOBATHCS
c(hopMUpPOBAHHOW BHYTpEHHEN MO3UIMEH JIUMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTAIUM,
MO3UTHUBHBIX BHYTPEHHUX YOEXKIEHUN, COOTBETCTBYIOUIMX TPAJAUIMOHHBIM LIEHHOCTSIM
POCCHIICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIBITa M OIbITa JEATCILHOCTH B
MPOIIECCE peaU3allMd OCHOBHBIX HAIPABJICHUN BOCHUTATEIBHOM NESITEIBHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOyYarollerocss Kak AakTUBHOIO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)XEHHWE 3aKOHA W
IIPABOIOPAIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKON JEATEIHLHOCTH TPH CO3JaHUM y4eOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX W TIO3HABATEIBHBIX 3a7a4, BBIMOJHECHUU OHOJIOTHYECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTh OTPENENSTh COOCTBEHHYIO MO3MUIMI0 IO OTHOUIEHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €E;

YMEHUE YYUTHIBAaTh B CBOUX JIEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOIEH C Pa3HBIMH YOEKICHUSIMH, KYJIbTYpPHBIMU IICHHOCTSIMH H
COLMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJHEHUS y4EOHBIX,
MIO3HABATEJIbHBIX U HCCIEAOBATEIbCKUX 3a7ay, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHHIO
OTITIOHEHTOB TIPU OOCYKJICHUH CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hOpPMUPOBAHHOCTh POCCUHCKON TPAKJAHCKOW HJIEHTUYHOCTH, MAaTPUOTHU3MA,
YBaXKEHHUSI K CBOEMY HAapOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHoill, ropmoctu 3a
CBOM Kpail, CBOW PoauHy, CBOM S3BIK W KYJIbTYypYy, IMPOLIIOE W HACTOSLIEE
MHOI'OHalMOHaJIbHOIr0 Hapoaa Poceny;

LIEHHOCTHOE OTHOLIECHHE K MPUPOJHOMY HACIEAUI0 M IAMSATHUKAM HPHUPOIBI,
JNOCTUXEHUSIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAHOBIICHUE W DPA3BUTHE
OWoNOTMY, TIOHMMAaHUSl 3HAYEHUs OWOJIOTUM B TO3HAHWH 3aKOHOB TPHUPOJBI, B JKH3HU
4eJIoBeKa U COBPEMEHHOI'0 00I11eCTBa;

uaeiiHas  yOeXJIEHHOCTh, TOTOBHOCTh K CHyKeHHMIO U 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBEICHUS;

CIIOCOOHOCTh  OLICHMBATh CHUTYyallMl0 W [PUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJIa B TOCTPOSHNE YCTOWYUBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHONIIEHHWE K CBOUM POJUTEINSAM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPUHATHUS LEHHOCTEW CEMEWHOW >KU3HM B COOTBETCTBUU C TPAIULMSIMU
HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUpPY, BKJIIOYAas OCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHU;

MMOHMMAHHUE IMOIMOHAIBHOTO BO3ACHCTBHS )KMBOM IIPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHHUE MPOSBIATH
KaueCTBa TBOPUYECKOU JTUYHOCTH;



S) ¢usnyeckoro BocHUTAHMA, (POPMHUPOBAHUA KYJILTYPbl 310pPOBbA U
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

NOHMMAaHHE WM peaju3alusi 37A0pOBOro M Oe30macHOro obpasa >KHM3HH (340pPOBOE
NUTaHuE, COOJIIOJICHUE TUTHEHWYECKUX MpaBUI U HOPM, COAIAHCHPOBAHHBIM pPEXKUM
3aHSATUH U OTIbIXA, peryjsipHas pu3nyeckas akTUBHOCTh), OEpEXKHOT0, OTBETCTBEHHOI'O U
KOMIIETEHTHOT'O OTHOIIICHHUS K COOCTBEHHOMY (DU3MUECKOMY U MICUXHUYECKOMY 3/10POBBIO;

NOHMMAaHHE IEHHOCTU MPaBUJ HHAWBHUIYATbHOTO M KOJUIEKTMBHOTO O€30MacHOro
MOBEJICHUS B CUTYaLUsIX, YTPOKAIOMIMNX 30POBbIO U KU3HU JIFOAEH;

OCO3HaHUE TMOCIEACTBUH M HENPUATUS BPEAHBIX MpuBbIYEK (ymoTpediieHus
aJIKOT0JIsI, HAPKOTUKOB, KypEeHUs1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTD K TPY/Y, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPYI0JI00uE;

FOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTUYECKOM U  COLMAIbHOU
HaIPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JI€SITEIBHOCTB;

UHTEpEC K pa3UyHbIiM cdepaM MNpoPEeCcCHOHATBHON eATEIbHOCTH, YMEHUE
COBEpINIaTh OCO3HAHHBIN BHIOOP Oymymied mpodeccur u peann30BbIBATH COOCTBEHHBIC
YKU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHUIO HA MPOTSKEHUU
BCEM KU3HHU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTHYECKHU LIENIeCO00pa3HOe OTHOUIEHUE K MPUPOJIE KaK MCTOYHHUKY >KM3HU Ha
3emJie, OCHOBE €€ CyIlIECTBOBAHMS;

NOBBIIICHUE  YPOBHA  DKOJOTHYECKON  KYJIbTYypbl:  NPUOOpPETEHHE  OIbITa
IUIAHUPOBAHMS MOCTYIKOB M OLIEHKM MX BO3MOXHBIX MOCIEACTBUH I OKPY’KAIOIIEH
Cpenbl;

OCO3HaHUE IrI100abHOTO XapaKTepa SKOJOTHYECKUX POOJIEM U MyTel UX PElIeHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MPUOOpETaeMble MPU W3YYEHUU OHUOJIOTMM 3HAHUSA U
YMEHHsI TIPU PELICHUHU MPOOJIEM, CBSI3aHHBIX C PALMOHAIBHBIM IMPHPOAONOJIB30BAHUEM
(cobumoieHue mMpaBuIi MOBEICHUS B MPUPOJIC, HANIPABICHHBIX Ha COXPaHEHUE PABHOBECHS
B DKOCHCTEMaX, OXpaHy BUIOB, IKOCUCTEM, OMOChEepHI);

aKTUBHOE HENPUATHUE JIEVCTBUN, IPUHOCAIINX BPEl OKPYKAIOILIEH NPUPOJHOM Cpele,
YMEHHE IPOTHO3UPOBATh HeOJIaronpusTHHIE DKOJIOTUYECKHE NIOCJIEICTBUS
IPEANPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATh UX;

HaJIM4HUE PA3BUTOrO SKOJOTUYECKOIO MBIIUICHHS, SKOJOTHYECKON KYJIbTYpPBbI, OIbITA
NEATEIIBHOCTH JKOJIOTUYECKON HAIPaBJICHHOCTH, YMEHHS PYKOBOJCTBOBAaTHCS HMHU B
IIO3HABATEJIbHONW, KOMMYHUKATUBHON M COLMAIIBHOW MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B
MPAKTUYECKOM AEATEIbHOCTH SKOJIOTMUYECKON HAIPAaBIEHHOCTH;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:



c(OPMHUPOBAHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAayKd M OOIIECTBEHHON MPAaKTUKHA, OCHOBAHHOTO Ha JUalore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B IOJIUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W  YMTATENIbCKOM KYJbTypbl Kak CpeAcTBa
B3aMMOJICHCTBHSI MEXK/1y JIIOAbMHU U TIO3HAHUS MHPA;

NOHMMaHUeE crieun(UKy OMOJIOTHH KaK HayKH, 0CO3HaHUs €€ posii B (OPMUPOBAHUU
palMoOHAIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO TMPEACTaBICHUS 00
OKpYy’KalolleM MHpe KaKk O €AMHCTBE MNPUPOJbI, YelloBeKa M oOliecTBa, B TO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEH W peUIeHHH NpoOjeM COXpaHEHUs MPUPOJHOTO
paBHOBeCHS;

yOexXAEHHOCTh B 3HAUYMMOCTH OWOJIOTMUHM [JIsI COBPEMEHHOW ILMBHJIM3ALIUU:
o0Oecrie4eHuss HOBOTO YPOBHS pa3BUTHUS MEIUIMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJOTUH, CIIOCOOHBIX pelaTh PecypcHble MpoOJIeMbl pPa3BUTHUS YEIOBEYECTBA,
MIOWCKa IMyTel BBIXOJa U3 INI00ATBHBIX IKOJIOTHYECKUX MPo0IeM U o0ecrieyeHus rnepexoaa
K YCTOWYMBOMY PAa3BUTHUIO, PALMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX PECYpCOB U
(OpMUPOBAHUIO HOBBIX CTaH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OWOJIOTUYECKUX 3HAHUNA B IIEJIAX IOBBIIICHUS
oOmieli  KyJnbTypbl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTH
($YHKIMOHATBFHON TPAMOTHOCTH 00y4Jarommxcs, opMUPYEMOi TPU U3y4YEeHUHN OHUOJIOTHH;

NOHMMAaHHE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJIb30BaTh MOJy4YaeMble 3HAHMS ISl aHAJIM3a U OOBSICHEHUS SBICHUUN
OKpY’KaIOLIero MUpa U MPOUCXOIANINX B HEM M3MEHEHUH, yMEHHE JienaTh 000CHOBAaHHbIE
3aKJIIOYCHHUS HA OCHOBE HAy4YHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C LEIbIO MOIYyYEHUS
JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCHOJIb30BaTh OMOJOTHYECKHE 3HAHUS JJIs PEIIeHUs
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHME LIEHHOCTHM HAy4YHOH JIeATeNIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HUHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HENPEPHIBHOMY 00pa30BaHHUIO U CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJYYCHHIO HOBBIX 3HAHHMH MO OWOJIOTMH B COOTBETCTBUU C JKU3HEHHBIMHU
NOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie  pe3yJbTaThl OCBOCHMSI ydeOHOro mpeamera «buosorus»
BKJIIOYAIOT:  3HaYUMBble Uil  ()OPMUPOBAHUS  MHUPOBO33PEHHUS  OOYHArOIIHUXCS
MEXIUCUUIUIMHAPHBIE  (MEXIpeaMEeTHbIE) OOLIeHAYyYHbIE TMOHSATHS, OTpakarollue
IEJIOCTHOCTh HAyYHOUM KapTUHBI MUPA U ClIeUU(UKY METOI0B MO3HAHUS, UCTIOJIb3yEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHUs, SBJICHHUE, MTPOLIECC, CUCTEMA, HAYYHBIN (akKT,
OPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleJOBaHuE, HaOJIOJCHHE,



W3MEpPEHHUE, OKCIIEPUMEHT U  JIPyrue); yHHUBEPCAIbHBIC  y4eOHBIE  JEHCTBUS

(mo3HaBaTEIbHBIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), o0ecrneunBaoIne
dopMupoBaHre  (QYHKIMOHAIBHOW TIPAMOTHOCTH M  COLMAIbHOW  KOMIIETEHIIUU
oOyuaromuxcs; CIIOCOOHOCTB oOyJaromuxcs UCIIO/Ib30BaTh OCBOCHHBIE

MEXAUCIUTUIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEpCAIbHbIE YUeOHbIE JEHCTBUS
B II03HABATEIIbHON U COLMAIIBHOM MPAKTHUKE.

B pesynprate n3ydeHus OMOJIOTMM HAa ypOBHE CPEIHETO OOIIET0 OO0pa3oBaHUS Y
oOyuvarouierocs OyayT chopMupoBaHbl [O3HABaTEIbHbIE YHUBEpPCAJIbHbIE Yy4eOHBIC
NEUCTBUS, KOMMYHHMKATUBHBIE YHHBEpCAJIbHbIC Y4E€OHbIE JCHCTBUS, PETYISTUBHBIC
yYHUBEpCalbHbIe YUeOHbIE IEUCTBUS, COBMECTHAS ACSTEIbHOCTb.

MeranpeaMeTHbie  PE3yJNbTaThl  OCBOCHHS  MPOTPAMMBI  CPEIHEro  0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OgByaeHue YHMBEPCAJbLHBIMH Y4eOHbIMH O3HABATEIbHBIMH 1eHCTBUSMMU:

1) 0a30Bble JIOrHYecKUE TeMCTBHS:

CaMOCTOSITENIbHO ()OPMYJIMPOBATh U AKTyaJIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCITIOJIB30BaTh MPU OCBOCHWM 3HAHWN MPUEMBI JOTHYECKOTO MBIIUICHUS (aHAN3a,
CHHTE3a, CpaBHEHUs, Kiaccuukaimu, 0000IIeH s ), paCKPhIBATh CMBICT OMOJIOTMYECKUX
NOHATUH (BBIAEHATh HMX XapaKTEpHbIE NPHU3HAKH, YCTAaHABIMBATh CBA3U C JIPYTUMHU
MOHSATUSIMU );

OTIPEIETIATh eI ACATEIBHOCTH, 3a/1aBasi apaMeTPbl U KPUTEPUU UX JOCTHKCHUS,
COOTHOCHUTH PE3yJIbTAThI JACSITEIIbHOCTU C TIOCTABICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl O0BsICHEHUS (DAKTOB U SIBJICHUM >KUBOU
IPUPOABL;

CTPOUTH JIOTUYECKHUE PACCYXKIEHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH),
BBISIBIIAITH  3aKOHOMEPHOCTH W TPOTUBOPEUHMST B  PACCMATPUBAEMBIX  SIBJICHUSX,
(bOopMyIMpPOBATH BHIBOJIBI U 3aKIIOUYEHUS;

OPUMEHATH CXEMHO-MOJICTIbHBIE CpPEJICTBA I MPEJCTaBICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOIICHHUN B M3Yy4aeMbIX OMOJOTHYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUUi
Pa3HOTO POJIa, BBISIBIICHHBIX B PA3IUYHBIX HH(H)OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEMICHUS NPOOJEeMbl ¢ Y4ETOM aHaIW3a HMEIOIINXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIbHOCTb, OILICHHBAaTh COOTBETCTBUE PE3YJITATOB
IEJI5IM, OLICHUBATh PUCKU TIOCIICJICTBUN JEATEIHHOCTH,

KOOPJIMHUPOBATh W BBIMOJHATH Pa0b0Ty B YCIOBUAX PEATBHOTO, BUPTYaJIILHOTO W
KOMOMHHPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BIAJCTh HABBIKAMH YYEOHO-MCCIEAOBATEILCKOW W TMPOEKTHOW JESTEIHHOCTH,
HABBIKAMH pa3pelieHuss mpo0eM, CIIOCOOHOCThI0 M TOTOBHOCTHIO K CaAMOCTOSATEILHOMY



MOUCKY METOJIOB pEILICHUS NPaKTHUECKUX 3a7a4y, MPUMEHEHHIO Pa3IUYHbIX METO/I0B
NO3HAHMS;

UCIIOJIb30BaTh PAa3IMYHbIE BUBI ACSITEILHOCTU MO MOJYyYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETALNU, TPEOOPA30BAHUIO U PUMEHEHUIO B YUEOHBIX CUTYallUsX, B TOM YHCIIE
IPU CO3JaHUM YYEOHBIX U COLMANIBHBIX ITPOEKTOB;

dopMupOBaTh HAYYHBIA THUII MBIIUICHUS, BIAJETh HAYYHOW TEPMHUHOJIOTHEH,
KIIFOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4ul B 00pa30BaTENbHON JEATEIbHOCTH
Y )KU3HEHHBIX CUTYALIMSIX;

BBISIBJISITH IPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3a/auy, BbIABUIATh
TUNOTE3y €€ pelieHHs, HaXOAUTh apTyMEHTHI Uil JOKa3aTelIbCTBA CBOUX YTBEPKICHHIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIN3UPOBATh IIOJyYEHHbIE B XOJ€ PELICHUS 3alaud pe3yJbTaTbl, KPUTUUYECKU
OLICHMBATb UX JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OTIBIT;

OCYIIECTBIISTh I[EJICHANIPABICHHBIN MOUCK IEPEHOCA CPEACTB U CITIOCOOOB IEHCTBUS B
po(eCCHOHATIBHYIO CPENY;

YMETh IIEPEHOCUTh 3HAHUS B I[I03HABATEIbHYIO U NPAKTHUYECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC UJICH, MpejiaraTb OPUrHHAIBHBIC MOAXO0IbI U PEIICHUS, CTAaBUTh
Ipo0JIEMBI U 33]1a4M, JOMYCKAOLIUE AIbTEPHATUBHBIE PEILICHHU.

3) pabora ¢ nnopmanuei:

OpUEHTHPOBATbCS B PAJVIMYHBIX MCTOYHMKAX HH(popmanuu (TEKcTe y4eOHOro
nocooOusi, HayYHO-MOMYJISIPHOM JUTEepaType, OMOJIOTHYECKUX CIOBApsAX U CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B IHTepHETE), aHaTM3upOBaTh HHGOPMALIUIO PA3TUYHBIX
BUJOB U (OpM TMpencTaBiICHUs, KPUTUYECKH OLIEHUBAaTh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aPOCHl M IPUMEHATh Pa3IMYHbIE METOJbI MPHU MOUCKE U 0TOOpe
ononornyeckoi nHMOPMAITIN, HEOOXOTUMOM JIJIs1 BHITIOJIHEHUS YICOHBIX 337124,

npuoOperaTh  ONBIT  HCIONb30BaHHS  HMHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOIMM, COBEPIIEHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIOJIb30BAHUS Pa3iIMYHbIX
IIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BHIOMpaTh ONTUMAbHYIO (POpMY NpEeACTaBICHUS OHOJOTHYECKON
uHpopMaiuu (cxemsl, TpaduKu, AUArpamMmbl, TAOIHUIIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAY4HBIN SI3bIK B KAUECTBE CPEACTBA IpHU paboTe ¢ OMOIOrMYECKON
uHpopMaluen: MNPUMEHATh XUMHUYECKHE, (U3MUECKME M MaTeMaTUYeCKUEe 3HaKu U
CUMBOJIBI, (hopMyJibl, aOOpeBHUaTypy, HOMEHKIIATypy, UCIOJIb30BaTh U IIPEOOpPa30BbIBATH
3HAaKOBO-CHMBOJIMYECKHE CPEACTBA HATJIATHOCTH;



BJIAJICTh HABBIKAMU PACMO3HABAHWS W 3alIuThl WH(POpMaIu, WHEGOPMAITMOHHON
0€3011aCHOCTH JIMYHOCTH.

OBJjiaieHne YHUBEPCAIbHBIMI KOMMYHHMKATHBHBIMM J1€/iCTBUSIMU:

1) oOmenme:

OCYILIECTBIISATh KOMMYHHUKAIIUM BO BceX cdepax KWU3HU, aKTUBHO y4acTBOBaTh B
JMajore Wik JUCKYCCHH TI0 CYIIECTBY 00CyXmaaeMoil TeMbl (yMEHHUE 3a/1aBaTh BOTPOCHI,
BBICKA3bIBATh CYXJEHHSI OTHOCUTEIIBHO BBIIIOJIHEHUS IPEIJIaracMou 3aJ1auyu, YYUTHIBATh
HWHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHI APYTUX YYACTHUKOB JUAJIOTa UM JTUCKYCCHUH);

pacro3HaBaTh HeBepOaIbHbIE CPEACTBA OOIICHUS, TOHUMATh 3HAUYCHHUE COLIMAIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHMS KOH(MIMUKTHBIX CHUTyalldid, yMETh CMATr4aTh
KOH(DJIMKTHI U BECTU TIEPETOBOPHI;

BIAJCTh PA3UYHBIMU CIIOCOOAMMU OOIIEHHWS ¥ B3aUMOJICHCTBHS, IMOHUMATH
HaAMEpPEHUS JIPYyTUX JIIOJACH, MPOSBIATh YBAXKUTEIbHOE OTHOIICHHE K COOECETHUKY M B
KOPPEKTHOM popme GopMyTHPOBATh CBOM BO3PAKEHUSI;

Pa3BEPHYTO U JIOTUYHO M3JIATaTh CBOKO TOUKY 3PEHUSA C MCIOJIB30BAHUEM SI3bIKOBBIX
CPEICTB.

2) coBMeCTHas 1esITeJIbHOCTD:

MOHMMATh M HCIIOJB30BaTh MPEUMYIIECTBA KOMaHAHOW M WHIWBUAYAJIbHOU pabOTHI
MIPU PEIICHUU OMOJIOTHYECKOM MpoOIeMbl, 00OCHOBBIBATh HEOOXOAUMOCTh NMPUMEHEHUS
TPYIIIOBBIX (POPM B3aMMOICHCTBYS TIPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMATUKY U METObI COBMECTHBIX JIEUCTBHIA ¢ YIETOM OOIIUX MHTEPECOB U
BO3MOKHOCTEH Ka)KJ0ro 4iICHa KOJIJICKTHBA,

MPUHUMATh 1L[E€JIM COBMECTHOHN JEATEIBbHOCTU, OPraHU30BbIBATh U KOOPAMHUPOBATH
JNIEUCTBUS MO €€ NOCTMIKEHUIO: COCTABIIATh IUJIAH JEUCTBUN, PACTIPEICIISITh POJIU C YUETOM
MHEHUW y9aCTHHKOB, O0CYK/IaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOETO BKJAJa M KaXKIOTO yYaCTHHKA KOMAHIbl B OOIMIWA
pe3yJbTar Mo pa3padoTaHHBIM KPUTEPUSIM;

npeajaratb  HOBBIE  IPOEKThI, OLIEHUMBATh HUJAECU C TO3ULIMU  HOBHU3HBI,
OPUTMHAIIBHOCTH, MTPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTUBHOE CTPATETHMUYECKOE IMOBEACHHE B PA3JIMYHBIX CHUTYAIUAX,
MPOSIBIISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OBJ1ajiecHHe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU AeHCTBUSIMM:

1) camoopranu3amnus:

WCITOJIB30BaTh OMOJIOTMYECKUE 3HAHWS IS BBIABJICHHS TPOOJIEM M WX PEIICHUS B
KU3HCHHBIX M YICOHBIX CUTYAIUSX;

BBIOMpaTh HA OCHOBE OMOJIOTMUECKUX 3HAHUM I€JIEBBIC M CMBICIIOBBIE YCTAHOBKHU B
CBOMX JEHUCTBUSIX U MOCTYNKax IO OTHOILICHHUIO K KMBOW MPUPOJIE, CBOEMY 3J0POBBIO U
3710pPOBBIO OKPY>KAIOIIHNX;



CaMOCTOAITEJIBHO  OCYLIECTBIIATh  ITO3HABATENIBHYIO  JCATEIBbHOCTb,  BBIABIATH
npoOJeMbl, CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIC 3aJadyd B 0O0pa30oBaTEIHHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IJIaH PEHICHUS MPOOJEeMbl C YY4ETOM HMEIOIIMXCA
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUH;

JaBaTh OLICHKY HOBBIM CHUTYaLIUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JienaTb OCO3HAHHBIM BBIOOP, apryMeHTHUPOBATh €ro, OpaThb OTBETCTBEHHOCThH 3a
pelIeHue;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M MPOSBICHUIO ITUPOKON SPYAUIMH B Pa3HBIX
00JacTsIX 3HaHUH, MOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTEIbHBINA U KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CHUTyalHsIM, BHOCHTb KOPPEKTHBbI B JI€SITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJIa/IeTh HABBIKAMHM TIO3HABATENIbHOM peQIIeKCMM KaK OCO3HAaHHUS COBEPIIAEMbIX
JNEUCTBUM U MBICIHUTENIBHBIX IIPOLIECCOB, UX PE3YJbTaTOB W OCHOBAHMM, HUCIOJB30BATH
npuémbl pedaeKCUn sl OLIEHKU CUTYalluH, BHIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKECHUIO;

IIPUHAMATh MOTUBBI U aPTYMEHTBI IPYTUX IIPU aHAJIM3€E PE3YyJIbTATOB JAECSATEIbHOCTH;

3) npuHsTHE ce0s U APYTHUX:

PUHUMATh ce0sl, MOHKUMAsi CBOU HEJIOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apPTYMEHTBI JIPYTUX IIPU aHAJIU3€E PE3YyJIbTATOB JACATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP € MO3UIMH JIPYTOro YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS COJEpKaHUS ydeOHOTo mpenmMera «buomorusn»
Ha yrayON€HHOM YypOBHE OPHUEHTHPOBAHBI Ha oOecnedeHne NpOo(HIBHOTO O0y4YeHUs
oOydaromuxcst Ouosornu. OHM BKIIIOUYAIOT: cHerupuUeckue sl OMOJIOTUM HayYHBIC
3HAHUS, YMEHUS U CIIOCOOBI ACHCTBHIA IO OCBOCHHIO, MHTEPIIPETALNN U TIPE0OPa30BaAHUIO
3HAHWW, BUJBI JIEATEIBHOCTH TIO TOJYYCHHIO HOBBIX 3HAHUM M WX NPUMEHCHHIO B
pa3IMYHBIX yYEOHBIX, a TakKe€ B pPEATbHBIX JKU3HEHHBIX cHTyalusx. l[IpemMeTrHbie
pe3yabTaThl MPEICTaBICHBI IO TOJaM HU3yUYeHUSI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS yueOHOTo npenmera «buonorus» B 10 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OHOJOTHH B CHUCTEME E€CTECTBEHHBIX
HayK, B (OPMUPOBAHHWU €CTECTBEHHO-HAYyYHON KApTUHBI MHpaA, B MO3HAHUH 3aKOHOB
OpPUPOJbl W PEIICHWH TMpoOJeM pPALMOHAIBHOTO MPUPOAOIOIB30BAHUSA, O BKIAJIE
POCCUHCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHY;



BJIaJICHUE CUCTEMOM OMOJIOTHYECKHUX 3HAHUM, KOTOpast BKJIIOYACT:
OCHOBOTOJIAramue OUOJIOrMYecKUe TEPMUHBI U TOHATHS (KHU3Hb, KJIETKAa, OpTraHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETyJSIus, CaMOBOCIPOHM3BEICHHE, HACIIEJCTBEHHOCTD,
U3MEHYMBOCTb, POCT W pa3BUTHE), OHOJOrMyeckue Teopuu (KierouHass Teopus T.
[IIBanna, M. Illnennena, P. BupxoBa, XpoMOcOomMHass TeOpUsi HACJIEACTBEHHOCTH T.
Moprana), yuenusi (H. U. BaBumoBa — o 1eHTpax MHOrooOpasusi U IPOUCXOXKICHUS
KyJbTYPHBIX pacTeHHil), 3aKoHbl (eAMHOOOpa3usi IMOTOMKOB IEPBOTO IOKOJICHUS,
paculeruieHusl, 4YUCTOThl ~ramMeT, He3aBUcHUMoOro HacienoBanus ['.  Mennens,
TOMOJIOTHYECKUX PSAOB B HacieACTBeHHOW m3meHunBoctd H. V. BaBuiioBa), mpUHIIUIIBI
(KOMILJIEMEHTapPHOCTH )

BJIa/ICHHE OCHOBHBIMH METOJaMH HAyyHOTO I[IO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIEAOBAHUSIX KUBBIX OOBEKTOB (OMUCAaHWE, U3MEPEHHE, HAOII0ICHHE,
HKCTIIEPUMEHT);

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
9YKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUHBIX OpPraHHU3MOB, B TOM 4HCIIE OaKTepuH,
rpubOB, pacTeHUH, >KUBOTHBIX M YEJIOBEKa, CTPOCHHUS OPraHOB M CHCTEM OPraHOB
pacTeHui, XUBOTHBIX, YEJIOBEKA, IPOLIECCOB KU3ZHEACITEIbHOCTH, MPOTEKAOIIUX B
OpraHu3Max pacTE€HUM, MKUBOTHBIX M 4YEJIOBEKa, OMOJIOIMYECKHX IPOIECCOB: OOMeHa
BelecTB  (MeTaboiu3M), MpeBpalleHus dSHEpruv, OpokKeHUs, aBTOTpoPHOTO U
reTepoTpoPHOro TUIMOB NHUTaHMS, (POTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToresesa, 5SMOpHOreHe3a, [OCTAMOPHUOHANBHOTO  Pa3BUTHS,  PA3MHOXKECHHS,
WHIUBUYAIbHOTO  pa3BUTUSL OpraHu3mMa (OHTOr€He3a), B3aUMOJCUCTBUS T'€HOB,
reTepo3uca, MCKYCCTBEHHOIO 0TOOPa;

YMEHUE YCTAaHABIMBATh B3aUMOCBSI3M MEXAY OpraHOMJaMU KJIETKH M UX
(GYHKIUSAMU, CTPOCHUEM KIIETOK Pa3HbIX TKaHEH M X (QYHKUUSMHU, MEXKIY OpraHaMu U
CHUCTEMaMH OpTraHOB Yy pAacTEHHUH, >KHMBOTHBIX M 4YeJIOBeKa M MX (QYHKIUSIMHU, MEXKIY
CUCTEMaMU OpPraHoB M MX (QYHKUMSIMH, MEXKIY dSTallaMd OOMeHa BEIIEeCTB, JTalaMu
KJIETOYHOTO IMKJIa W >KU3HEHHBIX LMKJIOB OPraHU3MOB, 3TalaMd 3MOPHUOHAIBHOIO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (DEHOTHUIIOM U (paKTOpaMU Cpebl OOUTAHUS;

YMEHHE BBISBISATh OTIMYMTEIbHBIE TNPU3HAKK JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  HCIOJb30BATh  COOTBETCTBYIOIIME  ApPryMEHThl,  OHOJOTHYECKYIO
TEPMUHOJIOTMIO M CHUMBOJUKY JJisi JIOKAa3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUUYECKUX TPYIII;

YMEHHE pelIaTh OMOJOTUYECKUE 3a/7a4H, BBISIBIATH IPUUYUHHO-CIICACTBEHHBIE CBSI3U
MEXIY UCCIeAyeMbIMU OMOJOTUYECKUMHU MPOLIECCAMHU U SIBJIICHUSIMH, JI€JaTh BBIBOJbI U
MPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTATOB;

yYMEHUE BBINOJIHATH JTA0OPATOPHBIE U MPAKTUYECKHUE PadOThI, cCOOMIOAATh MpaBUIIa
npu paboTe ¢ yueOHbIM U J1ab0opaTOPHBIM 000PYAOBAHUEM;



YMEHHE BBIIBUTATh TUIOTE3bI, NMPOBEPATHh MX IKCHEPUMEHTAIBHBIMU CPEACTBAMH,
bopMynupys Ledb HCCIEAOBAaHUS, aHAIM3UPOBATh MOJIYUYCHHBIC PE3YyJIbTaThl U JENaTh
BBIBOJIBL;

YMEHHUE Y4acTBOBATh B YU4EOHO-UCCIEAOBATENbCKOW paboTe Mo OMOJIOTHH, SKOJIOTUU
U MEAMUIMHE, MPOBOAUMONM Ha 0a3e MIKOJbHBIX HAyYHbIX OOIIECTB, U MyOJIUYHO
IPEJICTaBIISTh MOJYYCHHBIE PE3yJIbTaThl HA YUEHUYECKUX KOH(DEPEHITHIX;

YMEHHE OICHMBATh 3TUYECKUE ACIEKThl COBPEMEHHBIX HCCJIEIOBAaHUI B 00JacTu
OMOJIOTMY U MEIULIMHBI (KIIOHUPOBAHKUE, HICKYCCTBEHHOE OTUIOAOTBOPEHUE, HAITPABICHHOE
M3MEHEHHE T'€HOMA U CO3laHie TPAHCTEHHBIX OPraHU3MOB);

YMEHUE OCYIIECTBISATh OCO3HAaHHBIM BbIOOp Oyaymield mnpodeccuoHanbHOU
JESTENIbHOCTH B o0nacTd OWONOTMM, MEIULMHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEJIbCKOTO  XO34WCTBA, MHUIIEBOM MPOMBIIUICHHOCTH, YIIyOJsTh MO3HABAaTEIbHBIN
WHTEpEC, HaIpaBJICHHbII HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpOJOJDKEHHEe ~ OMOJOTMYECKOro  o0Opa3oBaHMs B OpraHu3alusxX  CPEIHEro
po(eCCHOHATLHOTO U BBICIIETO 0Opa30BaHMUS.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUs yueOHOTO npenmera «buonorus» B 11 knacce
JIOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTMM B CHCTEME E€CTECTBEHHBIX
HayK, B (QOPMUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MHUpA, B MO3HAHUU
3aKOHOB MPHUPOABI W PEHICHUH 53KOJOTHYECKUX MpOOJIeM 4YelOBEYEeCTBa, a TaKXKe B
peIIeHn: BOMPOCOB PAIMOHAJIBHOTO MPHUPOAOINOJIB30BaHUsA, U B (OPMUPOBAHUU
LEHHOCTHOTO OTHOUIIEHUS K MpPUpOj]e, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCUUCKHX HU
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BIAJETh CHUCTEMOM OHOJIOTMUECKMX 3HAHUW, KOTOpas BKJIIOYAeT
oTpesieNieHUs] U MOHUMAaHHE CYIIHOCTH OCHOBOIOJIATAIOIIUX OMOJIOTUYECKUX TEPMHUHOB U
NOHATUH (BUI, KOCcHCcTeMa, Ouocdepa), OMonorudeckue Teopun (SBOTIOIMOHHAS TEOPUS
Y. lapBuHa, cuHTeTHYeCcKas Teopus 3Bofronnn), yuenus (A. H. CeBepiioBa — 0 myTsx u
HarnpaBJieHUsX sBojtonuu, B.M. BepHaackoro — o Ouocdepe), 3akoHbl (T€HETHYECKOTO
paBHoBecus JIx. Xapau u B. BaitnOepra, 3apoasimieBoro cxoactsa K. M. bapa), mpasuna
(muaumyma FO. JIuOuxa, SKOJIOrMUECKONM NHpPaMUIbl SHEPTUU), TUIOTE3bl (TUIOTE3a
«vupa PHK» V. I'unbepra);

YMEHUE BJaJ€Th OCHOBHBIMH METOJAaMH HAy4YHOTO MO3HAHUS, MCIOJb3YyEMbIMU B
OMOJIOTUYECKUX HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M SKOCHUCTEM (OMHCAHHE, U3MEPEHUE,
HAOIOJIEHNE, JKCIIEPUMEHT), CIOCcO0aMU BBISIBJICHUS U OLEHKH aHTPONOTEHHBIX
V3MEHEHUN B IPUPOJE;

YMEHUE BBIJICATh CYLIECTBEHHbIE MPU3HAKU: BUI0B, OMOTEOLIEHO30B, YKOCUCTEM U
ounocdeppl, cTAOUTU3UPYIOUIETO, ABMKYILIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOO0pA,
AIIONATPUYECKOr0 M CHUMIIATPUYECKOTO BHI000pa30BaHMSI, BIMSHUS JIBHXKYIIMX CHII
3BOJIIOLIMM HA TEHOMOHJ TMOMYJSIUU, MPUCHOCOOIEHHOCTH OpTraHu3MOB K Cpele



oOuTaHus, YEpeNOBaHUS HAIPABICHUN DSBOJIOIMH, KPYroBOPOTAa BEIIECTB W TOTOKA
DHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAaHABIMBATHh B3aMMOCBS3H MEXKIY MPOIECCAMU IBOJIIOINH, IBUKYIIIUMHA
CUJIaMHU aHTPOIIOreHe3a, KOMIOHEHTAMH Pa3IMYHbIX AKOCUCTEM M MPUCHOCOOJICHUSIMU K
HUM OpraHU3MOB;

YMEHUE BBISBJIATh OTIMYHUTEILHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIIOCOOJICHHOCTD
BUJIOB K cpele oOWTaHus, aOMOTHYECKUX M OWOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€l OpraHU3MOB B COOOIIECTBaX, AHTPONOTEHHBIX U3MEHEHHUI B 3KOCHUCTEMax
CBOCH MECTHOCTH;

YMEHUE  HCIOJB30BATh  COOTBETCTBYIOIIME  ApPryMEHThl,  OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJUKY JJis JIOKAa3aTeIhCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYII, B3aWMOCBSI3M OPTaHU3MOB U Cpelbl OOWTaHUS, CIUHCTBA
YeJIOBEUECKUX pac, HEOOXOJIMMOCTU COXPAHEHUs MHOro0Opa3usi BUJIOB U SKOCUCTEM Kak
YCIJIOBHUSI COCYIIIECTBOBAHUS IPUPObI U YEIIOBEUECTBA;

YMEHUE pelIaTh OUOJOTUYECKUE 3a/1a4H, BBISBIISATh MPUIMHHO-CIICACTBEHHBIC CBSI3H
MEXIy UCCICTYEMbIMU OMOJOTUYECKUMH TMPOIECCAMHU W SBJICHUSIMH, JI€JaTh BBIBOJBI H
MIPOTHO3bI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATH JJAOOPATOPHBIE U MPAKTUYECKUE PadOThI, COOMIOAATh MpaBUIIa
npu paboTte ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIIBUTATh THIOTE3bI, IPOBEPATh WX IKCIEPUMEHTAILHBIMUA CPEJICTBAMH,
dbopMyIupysl 1eNb WCCICAOBAHMS, AaHAIM3UPOBATH MOJYYEHHBIE PE3yJbTaThl W JCNaTh
BBIBOJIBL;

YMEHHUE Yy4acTBOBATh B YUYEOHO-UCCIEA0BATENbCKOW paboTe Mo OMOJIOTHH, SKOJIOTUN
U MEAUIMHE, MPOBOAUMONM Ha 0a3e MIKOJbHBIX HAyYHbIX OOIIECTB, U MyOJIUYHO
MPEICTABIIATH MMOJTYyYEHHBIE PE3YyIbTAaThl HA YICHUYECKUX KOH(PEPCHITUSX;

YMEHUE OIICHWBATHh TUIIOTE3bl W TEOPHH O TMPOUCXOXKICHUHU KU3HH, UYEJIOBEKA U
YeJIOBEUECKUX pac, O MpPHUYMHAX, IOCIEACTBUAX U CIOCO0aX MPeJoTBpALECHUS
rJ100aJbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYILIECTBIATh OCO3HAHHBIM BBIOOp Oyaymiell mnpodeccuoHaIbHOU
NEATETLHOCTH B 00JacTH OWOJIOTHH, SKOJOTHUU, TPHUPOIOINOIH30BAHUS, MEIUIINHEI,
OMOTEXHOJIOTUH, TICUXOJIOTUW, BETEPUHAPUM, CEIHCKOTO  XO3SIMCTBA, MHINEBON
POMBIIIUIEHHOCTH, YTIyOJsTh MO3HABATEIbHBIA UHTEPEC, HAIIPABICHHBINM HA OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Mpodeccun U MpoJoIKEHHE OMOJOTUYECKOro 00pa3oBaHUs B
OpraHU3aNMIX CPEAHETO MPO(HECCHOHATFHOTO M BBICIIIETO 00pa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC
e KoJsanuecTBo 4acoB JJIeKTPOHHBbIE
11/-11 HaunmeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl Konrtposnbhbie  IIpakTuueckue (undpossre)
Bcero o0pa3oBaTe/ibHbIE
padoTsI padoTsI pecypee
1 buosnorus kak Hayka 1
2 JKuBbI€ CUCTEMBI 1 UX U3YYECHUE 2
3 buonorus knetku 2 0.5
4 XuUMHUUYECKasi OpraHu3alys KIETKH 10 1
5 Crpoenuie u GyHKINU KIETKU 8 2
6 OOMeH BeIeCTB U MpeBpalleHue YHEPTHH B 9 1
KJIETKE
7 Hacnencrennas undopmanus u peanusanus eé 9 0.5
B KJIETKE
8 JKU3HEHHBIN UK KIIETKU 6 1
9 Crpoenue u GyHKIIMA OPTaHU3MOB 17 1.5
10 PazmHOXeHUE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTHU HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexkuusi OpraHn3MoB 4 1
16 buoTtexHonorus v cuHTeTUYECKask OMOJIOTUS 4
17 PesepBHOE Bpems 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM
Ne ni/m (uu¢posbie)
NPOrpamMmbl Kontpoabubie IIpakTnueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
| 3apoxAeHUE U Pa3BUTHUE IBOTIOLUOHHBIX 4
Mpe/ICTaBICHU B OMOJIOTUN
2 MukposBontonus U €€ pe3ysbTaThl 14 2
3 Makpo3BOTIOLHS U €€ PE3yIbTaThl 6
[IpoucxoxaeHue u pa3BUTHE KU3HHU HA
4 15 1.5
3emiie
5 [IpoucxoxaeHre yeaoBeKa — aHTPOIIOTeHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOILIEHHUSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmel 1 cpeia 0OuTaHus 1.5
DKOJIOTHS BUJIOB U MOIMYJISIHI 0.5
DKOJOTHUs COOOIIECTB. DKOJIOTHUECKUE
9 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas s3xocucTemMa
11 UYenoBek U OKpyKaroas cpeia
12 Pe3epBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5




HHOYPOYHOE INTAHUPOBAHHUE

10 KJTACC
N KoJsanuecTBo 4acoB DJIeKTPOHHBIE
ara ugposbie
n/n v ypoies Bcero Km:,l:: o Hpaxriuec iyqe}mﬂ :)lﬁlt)l;l;onaTenbnme
padoThI ke padoTeI pecypchl
1 E:;;:;Z;learli) 1;061\14;121:;?%1 HayKa U KaK 4acTb 1 04.09.2023
2 ’KuBbIe cuCTEMBI U UX CBOMCTBA 1 5.09.2023
3 YpoBHEBas Opranu3anus KUBbIX CUCTEM 1 06.09.2023
4 HcTopust OTKpEITHS U U3ydeHus kieTku. Kietounas 1 11.09.2023
Teopus
MeToapl MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTHH.
5 [TpakTuueckas pabora «M3ydeHre METOI0B KIETOYHOM 1 0.5
ouosorun (xpomarorpadusi, snekTpodopes, 12.09.2023
muddepennmanbaoe neHTpuyruponanue, [11P)»
6 XUMHUYECKUN COCTAaB KIETKU 1 13.09.2023
7 MuHepaabHbIC BEIIECTBA KIETKH, UX OMOJIOTHYECKAsT POJIb 1 18.09.2023
Opranudeckue BelecTBa KJIETKH — OEJIKU.
8 Jlaboparopnas pabota <<06Hapy>K§3HHe OENKOB C 1 0.5 19.09.2023
MTOMOIIBIO0 KAYECTBEHHBIX PEaKIIU»
9 CaoiicTBa, kinaccudukaius u GyHKIHH OSIKOB 1 20.09.2023
10 Oprannyeckue BeIeCcTBa KIETKH — YTIIE€BOIbI 1 25.09.2023
11 Oprannyeckue BeIecTBa KIETKH — JIUITHIbI 1 26.09.2023
Hyxnennoseie kucnotsl. JIHK u PHK. JIaGoparopnas
12 pabota «/ccrenoBanue HyKJIEHNHOBBIX KUCIIOT, 1 0.5 27.09.2023
BBIJIEJICHHBIX U3 KJIETOK Pa3IMYHbIX OPTaHU3MOB)
13 Crpoenue u pynkuuu ATO. [pyrue 1
Hykaeosuarpudocdars (HTD) 02.10.2023
14 CexBenuponanue JIHK. MeToabl reHOMUKH, 1
TPaHCKPUNITOMUKHU, IPOTEOMUKH 03.10.2023




15 Metoapl CTPYKTYpPHOM OMoI0THI 04.10.2023

16 Tunsl knetok. [IpokapuoTuueckas KieTka 09.10.2023

17 Ctpoenne sykapuoTuyeckoit kietku. [Ipaktuyeckas 0.5
pabota «/3ydeHne CBOICTB KIETOYHONH MEeMOpaHbD» 10.10.2023

18 IToBepXHOCTHBIN anmnapar KIeTKU 11.10.2023
OpHoMeMOpaHHbIe OpraHOU b KiIeTKH. [IpakTiudeckast

19 ﬁgf;);:;lf;gﬂ;ﬁeeiizfmm IIATOILIIa3MbEI B 0.5 16.10.2023
[TonyaBTOHOMHBIE OpTaHOWIbI KJIETKW: MUTOXOHJIPHH,

20 wiactuel. JlabopaTopHas padora «MccnenoBanue 0.5 17.10.2023
IJ1a3MOJIN3a U ICTIIa3MOJIN3a B PACTUTEIBHBIX KIETKaX»

21 HememOpaHHbIE OpraHOU bl KJIETKH 18.10.2023

22 Ctpoenue u GyHKIINUHA sIpa 23.10.2023
CpaBHuTENbHAS XapaKTEPUCTHKA KIETOK DYKapHUOT.

23 g;i?j;;?:;rgﬁzi :}:IBY‘-IGHI/IG CTPOEHUS KJIETOK 0.5 24.10.2023
AccuMWISIIIMS U TUCCUMMIISLIUS — JIBE CTOPOHBI

24 MeTtabonm3ma. Tumnbel oOMeHa BemiecTB. JlaboparopHast
pabora «3ydyeHune KaTaTuTHIECKONH aKTUBHOCTH 25.10.2023
(dbepMeHTOB (Ha MpUMepe aMIIIa3bl WITH KaTalla3bl)»
DepMEHTATUBHBIA XapaKTeP peAKLMil KJIIETOYHOTO
metabonu3ma. Jlabopatopnas pabora «3yuenue

25 (hepMEeHTAaTHBHOTO pACHICIUICHHS TIEPOKCHIA BOIOPOa B 05 30.10.2023
PACTHTENBHBIX U JKUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI 07.11.2023

27 ABTOTpO(HBIH THI 0OMEHa BELIECTB 08.11.2023

28 doTtocuHTEe3 03.11.2023
XemocunTes. Jlabopatopnast pabora «CpaBHeHUE

29 MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a 05 14.11.2023
AHa’poOHbIe opraHu3Mbl. Busibl OposkeHusI.

30 JlaGopatopHnast pabota «CpaBHEHHE MPOLIECCOB 15.11.203

6p0>1<eH1/151 W AbIXaHUS)




31 AspoOHBIE OpraHU3MbI. JTaIbl YHEPTETUYECKOT0 0OMEHA 1 20.11.2023
3 DHeprusi MeMOpaHHOTO TpagueHTa IpoToHOB. CHHTE3 1
AT®: pabora nporonHoi AT®-cuHTa3bI 21.11.2023
33 Peakuuu MatpuyHOro cuHTesa 1 22.11.2023
34 Tpanckpunuus — matpuusbii cuaTe3 PHK 1 27.11.2023
35 TpaHcnsauus u e€ sransl 1 28.11.2023
36 Konupoanue amuuokuciot. Poias pubocom B 1 29.11.2023
OonocuHTe3e Oenka
37 Opranuzanys reHoma y mpoKapuoT U 3yKapHoT 1 04.12.2023
33 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 1
AYKApUOT 05.12.2023
Bupycbl — BHekj1eTOUHbIE ()OPMBI )KU3HU U O0IUTaTHBIE
39 :;1;2}1}3;151. [IpakTudeckas padora «Co3nanue MOJIeIH 1 0.5 06.12.2023
40 Bupycusbie 3a00eBanus Yen0BeKa, )KUBOTHBIX, PACTCHUI 1 11.12.2023
41 HanorexHomornu B OMOJIOrMH U MEIULINHE 1 12.12.2023
42 JKu3HEeHHBIN ITUKIT KIIETKU 1 13.12.2023
43 Martpuunsiii cunre3 JTHK 1 18.12.2023
44 Xpomocomsl. JTaboparopHas pabora «3ydeHue 1 0.5 19.12.2023
XpOMOCOM Ha FOTOBBIX MUKpOIIpEnapaTax»
45 Jlenmenune KIeTKU — MHUTO3 1 20.12.2023
Tuner knetok. Kapnokunes u murokuHes. JlaboparopHas
46 pabota «HabmoieHrne MUTO3a B KJIIETKaX KOHUMKA 1 0.5 25.12.2023
KOpeIIKa JJyKa (Ha TOTOBBIX MUKPOIIpernapaTax)y
47 Perynsuus >KU3HEHHOTO LIMKJIA KIIETOK 1 26.12.2023
48 OpranusM Kak eAMHOE LEJI0e 1 27.12.2023
49 TKaHHupaCTeHHI?IU. JlaGopatopHnas pabora «3yuenue 1 0.5 09.01.2024
TKaHeW pacTeHUun»
0 oo e, Tadoptopr s
51 Opransbl. Cucremsl opratos. JJaboparopHas pabota 1 0.5




«3yueHmne opraHoB IIBETKOBOT'O PACTEHHSI»

15.01.2024

52 Onopa Tena opraHu3MoB 1 16.01.2024

53 JIBr>KeHHE OpraHu3MOB 1 17.01.2024

54 [IuTanue opranu3mMoB 1 22.01.2024

55 [TuTanue MO3BOHOYHBIX KUBOTHBIX. [TumieBapuTenbHast 1 23.01.2004
CUCTEMA YeJIOBeKa

56 JlpIxaHve opraHu3MoB 1 24.01.2024

57 JIpIxaHue MO3BOHOYHBIX JKUBOTHBIX M YEIOBEKA 1 29.01.2024

58 TpaHcOpT BEIIECTB Y OPraHU3MOB 1 30.01.2024

59 KpoBeHocHas cuctema o3BOHOYHBIX KUBOTHBIX U 1 31.01.2024
YyeJoBeKa

60 Boinenenue y opranusmMoB 1 05.02.2024

61 3amura y OpraHu3MoB 1 06.02.2024

62 NmmyHHas cucteMa yenoBeka 1 07.02.2024

63 PaznpaxuMocTh 1 perysisuusi y OpraHu3mMoB 1 12.02.2024

64 ['ymopanbHas perymisius U SHJOKpUHHAs CUCTEMa 1 13.02.2024
JKMBOTHBIX U YCIIOBCKa

65 @opMBbl pa3MHOXKEHHS OPTaHU3MOB 1 14.02.2024

66 [TonoBoe pa3MHOXkeHUE 1 19.02.2024

67 Meiio3 1 20.02.2024
I"ameTorenes. OOpa3oBaHHE U PA3BUTHE TIOJIOBBIX KJIETOK.

68 Jlaboparopuas pabota «/3ydeHne CTpOEHUS TOJTOBBIX 1 0.5 21.02.2024
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»

69 NuauBuyanbHOE pa3BUTHE OPTaHU3MOB — OHTOTEHE3 1 26.02.2024

70 3akJiaika OpraHoB M TKaHEH W3 3apOBIIIEBBIX JIUCTKOB 1 27.02.2024
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas pabota

1| S cxoneas sapos !

7 Pa3zmuoxeHue u pa3Butue pactenuii. Jlaboparopuas 1 0.5 04.03.2024

pabota «CTpoeHHEe OPraHOB Pa3MHOKEHUS BBICIIIUX




pacTeHui»

73 Hctopust cTaHOBIEHUS M pa3BUTUSA T€HETHKU KaK HAyKH 1 05.03.2024
3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB.
MoHoruopuHOE CK nBanue. [Ipaktuyeckas T
4 "I/I(;y?lerII; [))les(})/ilfoTe;; M(?HoreH(SpI;IaﬂHor: ZK?)eLIz:II/Ii(;IfHﬂ ! 05 06.03.2024
y Ipo30o¢uisr"
75 [{uTomornyeckrue OCHOBBI MOHOTHOPHTHOTO 1
CKpEIIMBAHUS 11.03.2024
OcHOBHbIE OHATHS U CUMBOJIBI TeHeTUKH. JlabopaTopHas
76 Eigﬁ;; gﬁgﬁ;ﬁ?ma KaK 00BbEKT FreHeTHUYECKHUX 1 0.5 12.03.2024
77 AHanmuzupyrolee ckpenuBanue. Henomnnoe 1
JTOMUHHPOBAHUE 13.03.2024
JurubpuaHoe ckpemuBanue. [Ipaktudeckas padbora
78 ;I;Ijg};q(giﬁilsesynmam]s JUTUOPUIHOTO CKPEIMBAHUS Y 1 0.5 18.03.2024
79 [{uTonornyeckre OCHOBBI TUTHOPHUIIHOTO CKPEIINBAHMS 1 19.03.2024
80 CuenieHHoe HaclieIOBAaHUE TTPU3HAKOB 1 20.03.2024
81 XpOMOCOMHAas TEOPUSI HACTIEACTBEHHOCTH 1 01.04.2024
82 ['eneruka mona 1 02.04.2024
83 ['eHOTHI KaK LIETOCTHAS CUCTEMA 1 03.04.2024
34 I'eneTndeckuii KOHTPOJIb Pa3BUTHUS PACTEHUM, JKUBOTHBIX 1 08.04.2024
1 YeJIoBEeKa
85 MN3MeHuYnBOCTh NMpU3HAKOB. BHUbl K3MEHUUBOCTH 1 09.04.2024
86 MopaudukarmoHHas ”3MEHYHBOCTh 1 10.04.2024
BapuanuoHHblii psaa v BapyualoHHAas KpyBasi.
7 T rs diccione o
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOW»
23 ['eHoTHNIMUeckas n3MeHUnBOCTh. KoMOMHaTHBHAS 1 16.04.2024

HU3MCHYUBOCTH




MytarmonHas "3MeHUMBOCTh. [IpakTrdueckas padboTa

89 «Mytanuu y 1po30]uiisl (Ha TOTOBBIX 1 0.5 17.04.2024
MHUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpoliecca. JNMUTeHETUKa 1 27.04.2024
Y DTIIUTEHOMHKA
9 Cocnantonne n awas porocnoptot : 05 | 23.042024
92 MeToasl MEIUIIMHCKON T€HETUKH 1 24.04.2024
93 3HaueHue MeIMLIUHCKON TeHETUKU B IPEIOTBPALICHUH U 1
JICYCHUU TeHETUYECKUX 3a00JIeBaHMIA YeIIOBEKa 29.04.2024
OcHoBHBIE TIOHATHS cenekiuu. JlaboparopHas padbora
94 ;I;I;ZEIG;;; ;(211;(;113{ IIg(J)I)LTypHHx pacTeHui 1 IopoJ 1 0.5 30.04.2024
95 MeTosl cenekimoHHol paboTsl. JlabopaTropHas padbota 1 0.5
«M3yueHne METOI0B CENEKIIUU PaCTEHUI» 06.05.2024
96 JlocTHKEeHHsI CeTIeKIIUU PACTEHUN U )KUBOTHBIX. 1
[IpakTuueckas pabora «[IpuBUBKa pacTeHHID» 07.05.2024
97 CoxpaHeHne, U3y4eHHUEe U UCTIOJIb30BaHUE T€HETHUYECKUX 1
pecypcoB 08.05.2024
buoTtexHonorHs Kak HayKa U OTPaCiib MPOU3BOJICTBA.
98 Igﬁsjsf;sﬁgx If:60Ta «M3ydenne 00bEKTOB 1 0.5 13.05.2024
99 OcCHOBHBIE HAMPABJICHHUS] CAHTETUIECKON OMOI0THN 1 14.05.2024
100 XpOMOCOMHAsI M TeHHAs HWHKEHEPHUS 1 15.05.2024
101 MenumuacKkue OMOTEXHOIOT N 1 20.05.2024
102 PesepBHBIit ypoK. HOBT(BpeHI/Ie, o00o061IeHME, 1 21.05.2004
CUCTeMaTH3alusI 3HAHHUHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 13.5

102




11 KJIACC

e KoJsanuecTBo 4acoB JJIeKTPOHHbIE
11/-11 Tewa ypoxa Konrtpoasubie IIpakTuyeckue Aara wHpopbIe
Bceero U3yYeHHs o0pa3oBaTe/ibH
padoThI padoTsbI bIe pecype
1 OomonnonHas Teopus Y. Jlapsuna 1 04.09.2023
2 JIBM>KyIIMe cuiibl 3BOJOLMH BUJOB 110 Y. JlapBuHy 1 06.09.2023
Bopr6a 3a cymecTBoBaHNEe, ECTECTBECHHBIHN U
3 I/ICII:}ICCTBGHI};II-Eﬁ otbop ’ ! 07.09.2023
4 DopMUPOBAHUE CUHTETUUECKON TEOPHUU IBOITIOLIMHI 1 11.09.2023
5 Dransl 3BOIIOIMOHHOTO MPoIiecca: MUKPOIBOIIOLUS U 1 13.09.2023
MaKpOIBOJIOIHUS
6 [Tonynsimus — 3neMeHTapHasi €IMHULIA BOJIIOLUN 1 14.09.2023
3aKkoH remerudeckoro pasHosecus k. Xapau, B.
7 Baitn6epra. Jlabopatopnas padora «BbisiBienue 1 0.5 18.09.2023
M3MEHUYUBOCTH y 0COOEH OJTHOTO BHIa»
8 DOneMeHTapHbIe (PaKTOPHI IBOTIOIAN 1 20.09.2023
9 Oddekt ocHoBaremnst. IPdexT OyTHIIIOUHOTO TOPIIBIIIKA 1 21.09.2023
Murpanun. 3oy monysmuii: reorpaguaeckas,
10 S 4 pad 1 25.09.2023
1 EcrecTBenHbIil 0TOOp — HampaBisonuii hakTop 1 27.09.2023
HBOJIIOLIMU
12 [TonoBoii oT60p 1 28.09.2023
[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3ysbTaT
13 MHUKPOIBOJIOIINH. JIa6opaTopHavﬂ paborta «I/E3yquHe 1 0.5 02.10.2023
apomMop(h030B ¥ HINOANANITAIINI Y pACTCHUH U
KUBOTHBIX)»
[Tpumeps! ipucnocoOaeHU y OpraHu3MOB:
14 Mopdosoruueckue, Gu3noIornueckue, ONOXUMHUYECKHE, 1 0.5 04.10.2023
noBeneHveckue. JlabopatopHas padora «lIpucnocobnenns
OpPTraHU3MOB U UX OTHOCUTEIIbHAS 11€JIeCO00Pa3ZHOCTbY




Bun, ero kpurepuu u ctpykrypa. Jlaboparopnas padora

15 «CpaBHeHHE BUI0B IO MOP(OIOTHYECKOMY KPUTEPHUIO» ! 0.5 05.10.2023

16 Crpykrypa BHza 1 09.10.2023

17 Bumoo6pa3oBanue Kak pe3yinbTaT MUKPOIBOIIOIIUN 1 11.10.2023

18 CBs13b MUKPO3BOJIIOLMH U SIIUAEMHOIOT MU 1 12.10.2023

19 MaxkpoaBomtonus. [laneoHTonornueckne MeTo bl 1 16.10.2023
W3Y4YEHHUSI SBOTIOIIUI

20 Buoreorpaduyeckre MeToabl H3y4eHUs YBOJIOIUH 1 18.10.2023

1 OMOPHOIOTHUECKUE U CPABHUTEIBEHO-MOP(OIOTHUECKHUE 1 19.10.2023
METO/]Ibl U3yUYECHHSI SBOTIOIIUN

2 MonekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U 1 73.10.2023
MaTEMaTHYECKHE METO Il U3yUEHUS 3BOJIIOLUN

23 AnanTtuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 1 75.10.2023
HBOJIIOLIMU

24 HayuHble runoTe3sl NpoOMCX0XKACHUS )KU3HA HA 3eMIIe 1 26.10.2023

25 JloHay4HbIe MpEACTaBICHUS O 3aPOXKICHUU KU3ZHU 1 30.10.2023

26 OO1u11e 3aKOHOMEPHOCTH HBOJIIOIIUH 1 08.11.2023

27 OCHOBHBIE 3TaIlbl HEOPraHUYECKON IBOJIIOLIUU 1 09.11.2023

28 I'unoressl 3apOKACHUS KUZHU 1 13.11.2023
Uctopus 3emmu u metobl e€ n3ydenus. Jlaboparopuas

29 pabora «3ydyeHune u onrcaHne UCKOMAaEeMbIX OCTaTKOB 1 0.5 15.11.2023
JPEBHUX OPraHHU3MOB)

30 HauanpHble 3Tansl OpraHuyecKon 3BOTIOLIMU 1 16.11.2023

31 DBOJIIOLHS DYKAPUOT 1 20.11.2023
OCHOBHBIE 3TaIlbl 3BOJIOIUU PACTUTEIILHOTO MUPA.

32 [TpakTuyeckas padora «M3yduenue ocobeHHOCTEN 1 0.5 22.11.2023
CTPOCHHUS PAaCTEHHI pa3HbIX OTIIEIOB)»

33 OCHOBHBIE 3Tanbl YBOJIIOLNH )KUBOTHOTO MUpPa 1 23.11.2023

4 e o, Do plon diseme |

35 PazButure xu3HM Ha 3eMJie o 3paM U Ieproam 1 30.11.2023




MaccoBbie BBIMHUPpAaHUA — 3KOJOT'MYCCKHUE KPU3HCBL

36 1 04.12.2023
MIPOIILIOTO
37 CoBpeMeHHBIH KOJIOTUYECKUI KPU3UC, €T0 OCOOCHHOCTH 1 06.12.2023
38 CoBpeMeHHast cucTeMa OPraHM4ecKoro mpouuioro 1 07.12.2023
39 OcCHOBHbBIE CUCTEMaTUYECKUE TPYIIBI OPraHU3MOB 1 11.12.2023
40 AHTpPOIIOJIOTrUsI — HayKa O 4eJIOBEKE 1 13.12.2023
41 PazBuTue npencraBieHuit 0 TPOUCXOKICHUH YEJIOBEKA 1 14.12.2023
MecTo 4yenoBeka B CUCTEME OpPraHU4YEeCKOI0 MUpA.
49 Jlaboparopuas pabota «3ydueHrne ocoOeHHOCTEH 1 0.5 18.12.2023
CTPOCHHUSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM)
43 JIBMKyIIIME CUITBI AHTPOIIOTEHE3a 1 20.12.2023
44 CooTHotleHne OMOIOTHYECKUX U COLMANIBHBIX (DAaKTOPOB B 1 21.12.2023
aHTPOTIOTeHe3e
45 OCHOBHBIE CTaJUU AHTPOIIOTEHE3a 1 25.12.2023
46 [TaneoreHeTrka u NaJeOreHOMHUKA 1 27.12.2023
47 DBOJIIOLHMS COBPEMEHHOT'O YeTIOBEKA 1 28.12.2023
48 Yenoseueckue pacsl. HpaISTI/I‘-IeCKaH pabota «M3yuyenune 1 05 10.01.2024
HKOJIOTMUECKUX aJlalTaliil ueaoBeKa
49 MexIUCIUTIITMHAPHBIE METOIbI aHTPOTIOJIOTUU 1 11.01.2024
50 3apoKICHUE U PA3BUTHUE IKOJIOTUU 1 15.01.2024
51 Mertoapl skosnoruu. JlaboparopHas pa69Ta «3yuenne 1 0.5 17.01.2024
METOJIOB IKOJIOTUYECKUX HUCCIICIOBAHUIN
52 3HayeHNne YKOJIOTHYECKHUX 3HAHUH I YeJI0BeKa 1 18.01.2024
53 Dxosorndeckue hakTophI 1 22.01.2024
AbunoTtndeckue pakTopbl. CBET KaK HKOJIOTHUECKUN
54 ¢akrop. JlabopaTopHas padora «BrisiBIIeHHE 1 0.5 24.01.2024
MPUCTIOCOOJICHUM OPraHU3MOB K BIUSHUIO CBETa»
AbGuoTtndeckue daktopsl. Temmeparypa kak
55 skosornueckuii pakrop. JlaboparopHas pabora 1 0.5 25.01.2024

«BplsBIIEHHE TPUCTTOCOOICHUN OPTraHU3MOB K BIMSIHHIO




TEMIIEPATYPhI»

AbGunoTtnieckue GakTopbl. BiaKHOCTh KaK IKOJIOTHYECKUIT

56 dakrop. JlabopaTopHast pabora «AHATOMUYECKUE 1 0.5 29.01.2024
0COOEHHOCTH PACTCHHUI U3 Pa3HBIX MECT OOUTAHWSI
57 Cpensl 00MTaHUSI OPTaHU3MOB 1 31.01.2024
58 buonornueckue puTMbl 1 01.02.2024
59 JKuznennsie GopMbl OpraHU3MOB 1 05.02.2024
60 buotuueckue GakTopsr 1 07.02.2024
O Cymecrsosamut oprriuswon » epese obram ! 08.02.2024
62 DKOJIOTUYECKUE XapaKTEPUCTUKHU TOMYJIALUN 1 12.02.2024
63 OcHOBHBbIE MOKa3aTeNN NOMYJIALHUN: YUCIEHHOCTD, 1 14.02.2024
IJIOTHOCTb, BO3PACTHAS U MOJIOBAsi CTPYKTYpa
64 OcHOBHbBIE MOKA3aTENU MOMYJISLUN: POKIAEMOCTb, 1 15.02.2024
MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUU
65 DKOJIOTUYECKasA CTPYKTYpa MOMYISIUN 1 19.02.2024
66 JrnHamMuKa nonyJisiuy U €€ perysinus 1 21.02.2024
67 KpuBsle pocta uncinenHocTy nomynsauuu. Kpuseie 1 22.02.2024
BBDKMBAHUS
8 et i T s
69 Bup xak cucrema nonyisinui 1 28.02.2024
70 3aKOHOMEPHOCTH MOBEIEHUS U MUTPALIMHA KUBOTHBIX 1 29.02.2024
71 Co00111€CTBO OpPraHU3MOB — OHOIICHO3 1 04.03.2024
72 DKOCHCTEMA KaK OTKPBITask CUCTEMA 1 06.03.2024
73 KpyroBopot BenecTs 1 HOTOK SJHEPTUU B SKOCUCTEME 1 07.03.2024
74 OcCHOBHBIE IOKA3aTEIN SIKOCUCTEMBI 1 11.03.2024
75 DKOJOTUYECKUE MUPAMUIBI 1 13.03.2024
76 N3menenns cooOmecTB — CyKIIECCHHI 1 14.03.2024
77 [IpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. 1 18.03.2024




DKOCHUCTEMBI MOPEW U OKEAHOB

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI TYHAP, JIECOB,

78 . 1 20.03.2024
CTETIeH, TyCThIHb
79 AHTpPONOT€HHBIE YIKOCUCTEMBI 1 21.03.2024
30 Yp6oskocucremsl. [IpakTuueckas pabota «M3yyenue u | 05 01.04.2024
omucaHue ypOOIKOCUCTEMBI
’1 3aK0H0MePH00T£/1 (dbopMupOBaHUS OCHOBHBIX 1 03.04.2004
B3aMMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arPSI3HEHUIN Pa3HbIX TUIIOB Ha
82 cyOOpraHu3MeHHOM, OPTaHU3MEHHOM, TIOMYIISIIUOHHOM U 1 04.04.2024
HSKOCHUCTEMHOM YPOBHSIX
83 buocdepa — obmierianerapHas 060109Ka 3eMiu 1 08.04.2024
84 VYuenue B. U. Bepnasackoro o 6nochepe 1 10.04.2024
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OMoCchepsl 1 11.04.2024
86 KpyroBopoTs! BenecTB 1 OMOT€OXUMHUYECKHUE ITHKITBI 1 15.04.2024
87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH 1 17.04.2024
88 YcToluuBOCTh OMOCHEpHI 1 18.04.2024
89 DKOJOTrM4eCKHE KPU3KUCHI U UX TIPUYMHBI 1 22.04.2024
90 BosnelicTBue uenoBeka Ha 6uochepy 1 24.04.2024
91 AHTponorueﬂﬂoe BO3JICHCTBUE HA PACTUTEIIbHBIN U 1 25.04.2024
KUBOTHBIN MUP
92 OxpaHa npupos 1 29.04.2024
93 OcCHOBHBIE PUHIHUITEI YCTOWYHUBOTO PA3BUTHUS 1 02.05.2024
YeJI0BE4YECTBA U IPUPOIBI
PanmonansHoe MpUpoAOIOIb30BaHNE U COXPaHEHUE
o4 GHEHOFHIIGCKOFOI;)aI;HI([)OGpaSHH 3emu ’ ! 06.05.2024
95 O60061mmeHne o Teme «MUKPOIBOTIOUS U €€ Pe3yTbTaThD» 1 08.05.2024
96 O6006menue o Teme «MakpO3IBOTIOIHUS U €€ Pe3yIbTaThD) 1 13.05.2024
97 O606menue o Teme «I[IpoucxoxaeHne u pa3BUTHE 1 15.05.2004

JKA3HU Ha 3eMIie)




O6006menue o reme «IIporcxoxaeHue yeaoBeka —

98 1 16.05.2024
aAHTPOTIOTEHE3)

99 O060061eHre o TeMe «IKOJIOTHS — HayKa O 1 20.05.2024
B3aUMOOTHOIIECHUSX OPTAaHU3MOB)

100  OGobmenue o Teme «OpraHu3MbI U Cpeia OOUTaHUS» 1 22.05.2024

101  OGoObmeHue Mo Teme «IKOJIOTHS BUIOB U TIOMYJISIIAI 1 23.05.2024

102 O6006mmenue o teme «buocdepa — rmodanbHas 1 24.05.2004
SKOCHUCTEMAY

OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 102 7.5




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* buosorus, 10 knacce/ [laceunuk B.B., Kamenckuii A.A., PyouioB A.M. u
npyrue; nmoa pegakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo
«M3parensctBO «lIpocBemienne»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue; non penakueit [laceunnka B.B., Akiinoneproe o01ecTBo

«3narensctBo «lIpocBemienue»

METOAUYECKHUE MATEPUAJIBI 1JI51 YUYUTEJIA
https://uchi.ru/

https://ibls.one/

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
MHTEPHET

https://www.yaklass.ru

https://urok.1c.ru

https://educont.ru/

https://mob-edu.ru/

https://oblakoz.ru/

https://foxford.ru/

https://globallab.org/ru/#.Yvqw2HZByUk



