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IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no yue6HOMY mipenmety "buosnorusa" (manee - 6noyIorus) Ha YPOBHE CPEAHETO OOIIETO
oOpa3oBaHus paszpaboraHa Ha ocHoBe DemepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obOpaszoBannu B Poccuiickoit denepanuny, ®I'OC COO, Konmenmuu mnpemnogaBaHusi y4eOHOTO
npeamera «buosorus» 1 OCHOBHBIX MOJIOXKEHUHN (eepaabHOl pabouelt mporpaMMbl BOCTIUTAHHSL.

VYuebnsiii npeamet «buosnorusy yrinyonéanoro ypoHs usydenus (10—11 kmaccel) sBisieTcs
OJHUM M3 KOMIIOHEHTOB IpeIMETHOH obnactu «EcTecTBeHHO-Hay4yHble TpeaMeThl». CoriacHo
nonoxxkeHussM @I'OC COO npodunbHbIe ydeOHBIC TPEAMETHI, H3ydaeMble Ha yriTyOJIEHHOM YPOBHE,
ABISIOTCS criocoboM auddepeHnnanuu oOydeHUs: Ha ypoOBHE CpelHEero o0Iero o0pa3oBaHUs U
MpHU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CpPEIHUM OOUIHM,
CpeAHUM IPOoQeCcCHOHATHLHBIM U BBICIIMM 00pa3oBaHUEM. B TO jxe BpeMst KaX/Iblii U3 3TUX y4eOHbIX
MpeIMETOB JOKEH OBbITh OpPHUEHTHPOBAaH Ha TMPUOPUTETHOE pelIeHHe 00pa3oBaTelbHbIX,
BOCIIUTATENbHBIX M PAa3BHBAIOIIUX 33134, CBSI3aHHBIX C MNpoQOpHEHTAIMed OO0ydJalolmmxcs Hu
CTUMYJIMPOBAaHUEM MHTEpECca K KOHKPETHOM 00JIacTH HAay4yHOTO 3HaHMs, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIHUIMHOM, DKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma mo yueObHOMY mpenmetry "buonorus" ga€t mpeacTaBieHHE O LEIW W 3ajadax
u3yueHus: yuebHoro npeamera «buonorus» Ha yriiyOJIEHHOM ypOBHE, ONpeAeisieT 00s3aTeNbHOoe
(MHBapUaHTHOE) TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpUpPOBAHHME IO pasfeliaM M TeMaMm,
pacripesieieHue 1o KjaccaM, peKOMEHAYET MOCIeI0BaTeNbHOCTh U3yUeHHs yueOHOro MaTepuana ¢
y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH y4eOHOIro mpolecca, BO3PacTHBIX
ocoOeHHOCTeH oOyuarommxcs. B mporpamme mo 61o10run peanu3oBaH MPUHIMI TPEEMCTBEHHOCTH
C U3y4YCHHMEM OWOJOTMM Ha YpPOBHE OCHOBHOTO o0Omero oOpa3oBaHus, OJyiaromaps dYemy
POCMATPHUBAETCS HANPABICHHOCTh Ha TMOCJENyIollee pa3BUTHE OHOJOTMYECKUX 3HAHUM,
OPUEHTUPOBAHHBIX Ha (hOPMHpPOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHHSI, IKOJIOTHMUYECKOTO
MBILICHUS, TIPEACTABICHUNA O 30POBOM 00pase KM3HU, HA BOCIUTAHUE OEPEKHOTO OTHOILIEHHS K
OKpYJKarollel mpupoaHou cpeae. B mporpamMmme mo OWONOTHMHM TakKe IMOKa3aHbl BO3MOXXHOCTH
yuebHoro mnpeamera «buonorus» B peanuzaunuu TpeboBanuit ®PI'OC COO k miIaHHUpPYyEeMbIM
JUYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3ynbTaraM oOydeHus U B (HOpPMUPOBAHHUU
OCHOBHBIX BH/IOB YU€OHO-TI03HABATEILHON IEATEIILHOCTH 00YUaIOIIUXCs [0 OCBOCHHUIO COACPIKAHUS
OMOJIOTHYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHUsI.

VYuebublii npenmer «buoyorus» Ha ypOBHE CpeAHEro o0Iero oOpa3oBaHMs 3aBEpIIACT
OuoJorMuecKkoe 0Opa3oBaHWE B IMKOJE M OPUEHTHUPOBAH Ha PACIIMPECHHE W YTIIYOJICHHE 3HAHUM
00yJaroImuxcst 0 XKUBOH MPUPOJIE, OCHOBAX MOJICKYJISIPHOM U KJIETOYHON OMOJIOTHH, SMOPHUOJIOTHH U
OMOJIOTUH Pa3BUTHUS, TCHETUKH, CEIEKINH, OMOTEXHOIOTHH, IBOJIIOIIMOHHOTO YUE€HHUS U IKOJIOTHH.

N3zyuenne yuyeOHoro mpeamera «buornorus» Ha yriayOleHHOM YpOBHE OPHUEHTHPOBAHO Ha
MOATOTOBKY O0yYaroUIMXcs K MOCIEAYIONEMY MOJIYyYeHHUI0 OMOJIOTHYECKOro 00pa3oBaHus B By3ax U
OpraHu3alMsIX CPeAHEro MpodeccHOHaIbHOr0 00pazoBaHus. OCHOBY €ro COAEpXKaHUS COCTABIIAET
cucTeMa OMOJIOTMYECKUX 3HAHUM, MOJYyYEHHBIX MPH U3YYEHUU O0YYaIOUIMMUCS COOTBETCTBYIOIINUX
CHCTEMaTUYeCKHX pa3iesioB OMOJNOTMM Ha YpPOBHE OCHOBHOTrO obmiero obOpaszoBanus, B 10-11
KJIaccaX 3T 3HaHUS MOJIy4yaloT pa3Butue. Tak, paciuIpeHsl U yriayOaeHbl OMOJOTHYEeCKHe 3HAHUS O
pacTeHusX, )KUBOTHBIX, TpH0Oax, 6aKTepHsIX, OpraHu3Me YelloBeKa, OOIINX 3aKOHOMEPHOCTSIX JKU3HHU,
JIOTIOJTHUTEIBHO BKJIIOUYEHBI OHMOJIOTMYECKHE CBEIEHUS MPHUKIAJHOTO M TOWCKOBOTO XapakTepa,
KOTOPBIE MOKHO HCIIOJIb30BaTh KaK OPHEHTHUPHI 15 TOCIEAYIOIIEro BeIoopa npodeccun. BosmoxHa
TaK)K€ HHTerpanusi OMOJOTMYECKHX 3HAHMM C COOTBETCTBYIOUIMMH 3HAaHUSMH, MOJY4YEHHBIMU
00y4aroIUMHUCS MPH U3Y4EeHUH (PU3UKH, XUMUH, Teorpaduu 1 MaTEMaTHKH.

CtpykTypa mporpamMMsl o yaeOHomy npeamety "buonorus" orpaxaeT CHCTEMHO-YPOBHEBBIHN
M DBOJIOIMOHHBIN MOAXOAbl K H3ydeHHIo Ouonoruu. COrjacHO MM, H3y4alOTCsl CBOICTBa W
3aKOHOMEPHOCTH, XapaKTEepHBIE JUIsI JKUBBIX CHUCTEM PA3HOTO YpPOBHS OpPraHMU3aIMH, SBOJIOLHMU
OpPraHUYeCcKOro MHupa Ha 3emJiie, COXpaHEeHHUs! OMOJIOTMYECKOTO pa3zHooOpasus rianeTsl. Tak, B 10
KJIACCe M3YYalOTCsl OCHOBBI MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH, SMOPUOJIOTUH U OHOIOTHH
Pa3BUTHSL, TCHETHUKH U CENIEKIUU, OMOTEXHOJIOTHH U CUHTETUYECKOW OMOJIOTHH, aKTyaTHU3UPYIOTCS



3HaHUS OOYYArOIIMXCs MO OOTaHMKE, 300JI0TUM, aHATOMHUH, (U3MoIoruu venmoBeka. B 11 kmacce
M3YYar0TCsl BOIOIMOHHOE YICHHE, OCHOBBI SKOJIOTHH U yueHue o onocdepe.

VYuebOnsii mpeamer «buonorus» mnpuszBaH 00€CIEUUTh OCBOCHHE  OOYUYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, MJICH, MPUHLIMIIOB M MPABUIL, JISKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUN O CTPOCHHH, MHOT000pa3uu U OCOOEHHOCTSX KIIETKH,
OpraHm3Ma, TOMYISAUN, OHOLEH03a, AKOCHCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTHIKCHUSX,
COBPEMEHHBIX MCCJIEIOBAaHUAX B OMOJIOTHH, MPUKIATHBIX acleKkTax OMojorndyeckux 3HaHui. s
Pa3BUTHUS U MOJICPIKAHUS MHTEpEca 00YJAIOIIUXCS K OMOIOTUN HAPSTY CO 3HAYUTEIHLHBIM 00BEMOM
TEOPETUYECKOT0 MaTepuaia B COAEP)KaHUU MPOTPaMMbl 110 OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO
C UCTOpUEH CTAHOBIICHUS M Pa3BUTHUS TOU WM UHOM 00JIaCTH OMOJIOTHUH, BKIIAJIOM OT€YECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHUE BaKHEHIINX OUOJIOTMYECKUX U SKOJIOTHUECKUX TpoOIeM.

Lenp u3yyenus ydeOHoro mpeamera «buosnorus» Ha yriiyOJIEHHOM ypOBHE — OBJAJCHHE
00y4aroIUMUCS 3HAHUSIMH O CTPYKTYpPHO-(DYHKIIMOHAIBHON OpraHU3allui *KUBBIX CUCTEM Pa3HOTO
paHra W TpHOOpEeTEeHHWE YMEHUW UCIONB30BaTh ATH 3HaHUS B (OPMHUPOBAHMM HHTEpeca K
onpeneaEHHON 00acTu MPoPECCHOHATBHON JEATENHFHOCTH, CBSI3aHHOM C OMOJIOTHEH, HITH K BRIOOPY
y4eOHOT0 3aBEACHHUS JIsI POIOJDKEHUST OMOJIOTHUECKOTO 00pa30BaHMUS.

JlocTuxkenue Lenu u3ydeHus: yuyeOHoro mpenmera «buosnorusi» Ha yriyOiaéHHOM ypoBHE
o0ecreynBaeTCs pelIeHUueM CIeIyIOIUX 3a/au:

OCBOEHHE O0YYaIOIIUMUCS CUCTEMbl OMOJOTHYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTMUYECKUX
TEOpUSAX, KOHIICTIIMAX, TUINOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W TpaBHUJIaX, COCTaBISIONIUX
COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MUpPA; O CTPOCHUH, MHOI000pa3uu U 0COOEHHOCTSIX
Ounonormdecknx cucreM (KIETKa, OpraHW3M, WOMYNSIHs, BUA, OWOTEOIeHO3, Ouocdepa); o
BBIIAIOIINXCS OTKPHITUAX M COBPEMEHHBIX UCCIIEI0BAaHUSAX B OMOJIOTHH;

03HAKOMJICHHE 00YYaIOIINXCS C METOJaMHU TO3HAHUS KUBOUM TIPUPOJIBI: UCCIIETOBATEIHCKUMU
MeTOAaMH OMOJIOTHYECKUX HAYK (MOJICKYJISIPHON M KJIIETOYHOU OMOJIOTHH, SMOPHOJIOTUH U OMOJIOTHH
pPa3BUTHUS, TCHETUKH U CEJICKINH, OMOTEXHOJOTUH M CHHTETHUYECKOW OHMOJIOTHH, MajIeOHTOJOTHH,
HKOJIOTMH); METOAAMHM CaMOCTOSITEIbHOTO TMpOBEIEHUs OWOJOrMYECKUX HCCIEeOBaHUl B
nabopaTopuu U B npupojie (HabItoaeHne, U3MEpeHNe, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBIIaJIcHHEe OOYYalOIMMHUCA YMEHUSMU: CAMOCTOSITENIbHO HAaXOAWTh, AaHAJIU3UPOBATH U
MCIOJIb30BaTh OMOJIOTMYECKYI0 MH(OPMAIHIO; MOIH30BATHCS OMOIOTUYECKOW TEPMUHOIOTHUEH U
CUMBOJIMKOM; YCTaHABIUBATh CBA3b MEX]y pa3BUTHEM OHOJIOTMU U COIIMATIbHO-3KOHOMHYECKUMHU U
IKOJIOTHUECKUMHU MPOOIEeMaMH YeIOBEUECTBAa; OLIEHWBATH IOCIIEICTBUS CBOCH NEATEIBHOCTH IO
OTHOIICHHUIO K OKpY)Kamolled MPUPOAHON cpelae, COOCTBEHHOMY 370POBbI0 U  30POBBIO
OKpYKalOIIMX JII0Jei; OOOCHOBBIBaTH M COOJNIOAATh MEphl MPOPHIAKTUKY HH(DEKIMOHHBIX
3a00J€BaHN, TpaBWia TOBEJACHUS B TIPUPOJE W OOeCredYeHUs: Oe30MacHOCTH COOCTBEHHOM
KU3HEJCATCIILHOCTH B YPE3BbIUAWHBIX CUTYallUSIX MPHUPOTHOTO M TEXHOTEHHOTO XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BuTHE y OOYYAIOIIMXCS WHTEIUICKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH B Mpoiiecce
3HAKOMCTBA C BBIJAIOLUIUMUCS OTKPBITHUSIMM U COBPEMEHHBIMHM HCCJIEIOBAaHUSMU B OHOJIOTHH,
pelaeMbIMi €10 MPOOJIeMaMU, METOJOJIOTHEH OWOJIOTMYECKOTO WCCIEIOBaHUs, MPOBEACHUS
SKCIIEPUMEHTAJIBHBIX  UCCIIEJOBAHMM, pelleHHus OHOJOTMYECKUX  3a/Jady, MOJEIMPOBAHUS
OMO0JIOTMYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIHUTaHHE y OOYYalOIIMXCS IIEHHOCTHOTO OTHOIICHUS K XMBOW HpPHUpOJE B ILEJIOM U K
OTJIEBHBIM €€ 00bEKTaM U SBICHUSIM; (POPMHUPOBAHUE FIKOJIOTHUECKOM, TeHETUIECKON TPAMOTHOCTH,
o01u1ei KyabTypbl OBEICHUS B IPUPO/IE; MHTETPAIIUN €CTECTBEHHO-HAYUHbIX 3HAHUM;

npuoOpeTeHne O0YyJaAOIMIUMUCA KOMIIETEHTHOCTH B PAIMOHATBHOM MPHUPOAOIOIE30BAHUN
(cobmroeHre MpaBJI IOBECHHS B IPUPO/IE, OXPaHbl BUJIOB, SKOCUCTEM, OMOC(EPHI), COXpPaHCHUH
COOCTBEHHOTO 3JIOPOBBS M 3I0OPOBbS OKPYXKAIOIIUX IOJeH (coOmroaeHuss Mep TpodUIaKTUKA
3a0osieBaHui, oOecrieueHrne O€30MACHOCTH >KU3HENCSATENIbHOCTH B YpPE3BBIYANHHBIX CHUTYaIUSIX
MPUPOJHOTO U TEXHOTCHHOT'O XapakTepa) HAa OCHOBE HCIIONH30BaHHS OHOJIOTHYECKHX 3HAHUHA H
YMEHHUH B MOBCEAHEBHOM KU3HH;



CO3lIaHME yCJIOBHW JJII OCO3HAHHOTO BBIOOpa  OOYYAIONIMMHUCS  HHIUBUAYAJTHHOU
0o0pa3oBaTeNbHON  TPAaeKTOPUHM, CHOCOOCTBYIOLIEH — mocieaylomeMy  npodecCHOHAIbHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C HHIMBHIYaIbHBIMH HHTEPECAMH U TIOTPEOHOCTSIMUA PETHOHA.

OO11ee 4ncI0 4YacoB, OTBEICHHBIX HAa U3yYCHHE OMOJIOTUY Ha YTIyOJIEHHOM YPOBHE CPEIHETO
obmero obpazoBanusi, cocrabnser 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heaeno), B 11 kimacce
— 102 yaca (3 yaca B HEeNIO).

OT60p opraHu3arMoOHHBIX (POPM, METOAOB U CPEACTB OOYUCHUST OMOJIOTHH OCYIIECTBIISETCS C
yu€TOM CHenU(HUKH €ro COAEp)KaHUs M HalpaBIEHHOCTH Ha MPOJODKEHHE OHOIOTHYECKOTo
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.

OO0s3arenbHBIM yCIOBUEM IpH OOyYeHMM OWOJIOTMM Ha YIIIYOJNEHHOM YpPOBHE SIBISETCS
MIPOBE/ICHUE JIAOOPATOPHBIX M MPAKTUIECKUX padoT. Takke ydacTue 00ydJaromuXcsi B BBITOTHEHHN
MIPOEKTHBIX U y4EOHO-HUCCIIEAOBATENBCKUX pabOT, TEMaTHKA KOTOPBIX OMPEAEIseTCs yYUTeIeM Ha
OCHOBE MMEIOIINXCSI MATEPUATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IPUPOAHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA
10 KJIACC

ConepxkaHuve MpOTrpaMMBbl, BBIJICJICHHOE KYPCUBOM, HE BXOIUT B TMPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrectaruu (I'MA).

Tema 1. buosorusi Kak Hayka

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. KpaTkas ucCTOpusi pa3BUTHUsSI OMOJIOTHH.
buonorndeckne Hayku W wu3ydaemble HMH TpoOsieMbl. (DyHIaMEHTAIbHBIC, NPUKIATHBIC H
MOMCKOBBIE HAyYHbIE UCCIIEJOBAHMS B OMOJIOTHH.

3naueHue 6uonoruu B GOPMUPOBAHUN COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpA.
[Ipodeccun, cBsazanubie ¢ Owuosnorueid. 3HadYeHHE OWOJOTHU B MPAKTUYECKOW JEATEILHOCTH
YeJIOBEKa: MEIUIIMHE, CETHCKOM X035UCTBE, MPOMBIIUIEHHOCTH, OXPaHE MIPUPO/IBI.

JleMoHCTpanuu

Hoprpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, VY. Tapseii,
I'. Mennens, B. U. Bepnaackuii, U. I1. ITasnos, U. 1. Meunukos, H. U. Basunog, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel 1 cxeMbl: «CBsi3b OHMOJIOTUH C APYrUMHU Haykammuy, «Crcrema OHOIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl M UX H3yUeHHE

JKuBble cucTembl Kak mpeaMmer u3ydeHus ouonoruu. CBOHCTBA KUBBIX CHCTEM: €IUHCTBO
XUMHUYECKOT'O COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTD, CIOKHOCTh U YIOPSJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPraHU3allMsl, CAMOBOCIIPOU3BEICHHE, PA3IPAKUMOCTh, U3MEHUMUBOCTb, POCT U
pa3BUTHE.

YpOBHU OpraHu3aluy JKUBBIX CHCTEM: MOJEKYJISPHBIA, KIJIETOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIN, TOMYIISIIMOHHO-BUI0BON, SKOCUCTEMHBIN (OMOT€OEHOTHYECKU), OUOChEpHBIi.
[Tpoueccel, mpoucxoAsimue B )KUBBIX cucTeMax. OCHOBHBIC MPU3HAKHU KUBOTO. JKHU3HB Kak (hopma
CyllecTBOBaHMs MaTepuu. Hayku, n3ydaromiye )KxuBble CHCTEMBI Ha Pa3HbIX YPOBHSIX OpPraHU3alUu.

N3ydyenne xkuBBIX cucTeM. Mertonbl Ouonormdeckoil Haykw. HabmioneHue, u3MmepeHue,
SKCIEPUMEHT, CUCTEMaTHU3alus, MeTaananus. [IoHsITHE 0 3aBUCHUMOI M HE3aBUCUMOM NTEPEMEHHOM.
[InanupoBanue skcnepumenTa. IloctaHoBka u nposepka runore3. Hymesas runoresa. Ilonsarue
BBIOOpDKM M €€ J0CTOBEpHOCTh. PazOpoc B Omonormueckmx maHHbIX. OIEHKa JOCTOBEPHOCTH
MOJYYEHHBIX pe3ylbTartoB. [IpUuMHBI HCKaXKEHHS pe3yJabTaTOB H3KcrepuMeHTa. [lonsTue
CTATUCTUYECKOTO TECTA.

JdemoHncTpannu

Tabmuip! u cxembl: «OCHOBHBIC PU3HAKU KU3HNY, «bromornueckue cuctemMb», «CBOMCTBA
KUBOW Marepum», «YpPOBHU OpraHM3alMM >KUBOW NpUpOAb», «CTpoeHue MKUBOTHON KIIETKN»,
«TkaHu KUBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEYECKOrO0 OpraHusMay», «buoreomneHos,
«buocdepay, «MeToabl H3ydeHUs KUBOH PUPOIBD.

O6opynoBanue: JabopatopHoe 000pyIOBaHUE IS TTPOBEACHUS HAOIIOICHUM, N3MEPEHU,
AKCIIEPUMEHTOB.

IIpakTuyeckass padora «/cnonp30BaHNEe pa3IUYHBIX METOJOB IPU H3YYEHUH >KHUBBIX
CUCTEMM.

Tema 3. buosiorusi KjieTku

Kietka — cTpykTypHO-(DYHKIIMOHAIbHAS €IUHUIA JKUBOTO. VICTOPHUS OTKPBITHS KJIETKH.
Pa6oter P.I'yka, A.JleBenryka. Knerounas teopust (T.IIBann, M. llneiinen, P.Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUHU.

MeTtoapl MOJIGKYJIAPHOH ¥ KIETOYHOHW OHWOJIOTHH: MHUKPOCKONHsS, XpomaTtorpadus,
anekTpoope3,  METOI  MEUeHBIX  aToMOB,  JuddepeHIranbHOoe  HEeHTpU]yrupoBaHue,

KyJIbTUBUPOBAHUE KJICTOK. M3yuenue Quxcuposanmwix KJIemoK. DNIeKTpOHHAs
MUKpockomust. Kongpokanvnas mukpockonus. BumanvHoe (npudcuznennoe) uzyyeHue Kiemox.
JleMoHCTpanuu

Hoptpertst: P. I'yk, A. JleBenryk, T. [lIBanu, M. Illneitnen, P. Bupxos, K. M. bap.



Tabmumpl 1 cxeMbl: «CBETOBOM MHMKPOCKOM», «DJEKTPOHHBIH MHUKpOCKOm», «Mctopus
Pa3BUTHUSL METOJ0OB MUKPOCKOITUI Y.

O6opynoBaHue: CBETOBOII MHKPOCKOI, MHUKpOINpenaparbl pPacTUTENbHbIX, >XUBOTHBIX H
OaKTepHaTIbHBIX KJIETOK.

IIpakTuyeckas padora «/3ydeHne MeTO[OB KJIETOYHOW Ouosoruu (xpomaTtorpadus,
anekTpodopes, nupdepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. XuMHUYecKasi OpraHu3alusa KIeTKU

XHUMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U yJIIbTPaMUKpPOdJIeMEHTHI. Boga 1 €€ poib kak
pacTBOpUTENS, peareHTa, y4acTue B CTPYKTYPHUPOBAHUU KJIETKH, TEILIOPEryJsiui. MuHepaibHble
BEIIeCTBA KJIETKH, UX OMoorndeckasi posib. Poyib KAaTHOHOB M aHMOHOB B KIIETKE.

Opranuueckue BelecTBa KJIETKU. buonormyeckue mojgumepsl. benku. AMHUHOKHCIOTHBIN
cocraB 0enkoB. CTpyKTypsl OeTKOBOM MoJekynbl. [lepBudHas cTpykTypa Oenka, NenTHIHAS CBS3b.
Bropuunas, TpernuHas, ueTBepTHYHas CTPYKTyphl. Jlenarypamus. CBoiicTBa  OCJIKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIuu 6€mKOB. [Ipuonsi.

VYrneroabl. MoHOCaxapu/Ibl, AUCaXapu/Ibl, OJIMTOCAXapuIbl U mojrucaxapuabl. OOuuii Tian
CTpOCHHS U (PU3NKO-XUMUIECKIE CBOMCTBA yIiIeBO0B. bronorndeckune GyHKIIUN yTIeBOIOB.

Jlunuae!. IMuapodunsHO-THIPOPOOHBIE CBOMCTBA. Knaccudukamms JIUITHIOB.
Tpurnuuepunsl, Gpochomunuasl, BOCKH, crepouabl. buonmornueckue ¢yHkuu aununos. OOmme
CBOCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTh K CamMO3aMbIKaHHUIO,
MOJIYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotel. JJHK m PHK. Crpoenne HykienHOBBIX KHCIOT. HykineoTuasbl.
[Mpuntun xommiuementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK — nBoitHas crupasib.
Mecronaxoxaenue u ononornueckue Gynkun JJHK. Bunst PHK. ®ynkiuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Moiekyine AT®. buonorunueckue
¢yaxkuun  AT®. BoccraHoBieHHbIE TEPEHOCUYMKH, WX (QYHKIIMM B KIETKe. /[pyeue
nykneozuompugocgamor (HT®). CexenupoBanue JIHK. Memoodwsr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OMOXMMHUYECKHE W OMOPU3NYECKHE HCCIEAOBAHUS COCTaBa H
MIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOoMoueKy. Modenuposanue cmpykmypol u yHKYuLl 6UOMONEK)
U ux xomniekcos. Komnvromepruiti Ouzaiin u OpeaHu4ecKull CUHme3 OUOMONEKYL U UX HENPUPOOHBIX
AHANL0208.

JdemoHncTpanuu

Hoptpetst: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. CsHrep,
C. [Ipy3unep.

Juarpammel: «Pacnpenenenie  XUMHUYECKHX ~ DJIEMEHTOB B HEXKHUBOW  MPUPOIE»,
«Pacrnpenenenre XMMUYECKUX 3JIEMEHTOB B JKUBOU ITPUPOLIEN.

Tabmuiel u  cxembl: «llepuoanueckas Tabnuia XUMUYECKHUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJTBI BOJIBI», «BeriecTBa B cocTaBe OpraHu3MoBy, «CTpoeHHe MOJIEKYIBI O0enKay, «CTPYKTYpHBI
0enkoBOil MoOJeKyNbl», «CTpoeHHe MOJNEKyd YrieBoJoBy», «CTpoeHHE MOJEKYN JIHUIHIIOBY,
«Hyxnennosble kucnote», «Ctpoenne monekynsl ATD».

OO0GopynoBaHue: XUMUYECKas MOCYy/1a U 000pyI0BaHHE.

Jla6opaTopnasi pabora «O6HapykeHHEe OETKOB C MOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlaGoparopHasi pabora «/cciegoBaHne HYKJIEHHOBBIX KHCJIOT, BBIICICHHBIX W3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne n GyHKUNM KJIETKH

Tumel KJIETOK: JyKapuoTHYecKas U mpokapuotudeckas. CTpyKTypHO-(YHKIIMOHATIbHBIC
00pa3oBaHMS KIETKH.

Crpoenue npokaproTHueckoi kineTku. Kierounas crenka Oakrepuit u apxeil. OcobeHHoCTH
CTPOEHHUS TeTepOTPO(HON U aBTOTPOGHON MPOKAPHOTUUECKUX KIETOK. MECTO B pojIh IPOKAPHOT B
OuoIIeHO3aX.

Crpoenne u (DyHKIIMOHMPOBAHHUE DYKApHOTHUYECKOW KJeTKH. Ilnazmaruueckas memOpaHa
(mnazmanemma). CTpykTypa miIa3MaTHueckoil memOpanbl. TpaHcmopT — BemiecTB — depes




MJIa3MaTHYeCKyl0 MeMmOpaHy: maccuBHBIN (auddysus, obmeruéuHas auddys3us), aKTHBHBIN
(mepBUYHBIA WM BTOPUYHBIM akTHBHBIN TpaHcnopt). I[lomymponunaemocts MemOpanbl. Pabora
HaTpUH-KaJIMEBOTO HAcOcCa. DHIOIMTO3: MUHOIMTO3, (Garonuro3. JKk301uTo3. Kierounas creHka.
CrpykTypa 1 GyHKIHMH KIETOUYHOW CTEHKH pacTeHUi, TpuoOoB.

Hurommazma. I[uto3onb. IluTockener. JIBmwkeHue uurtoriasMbl. OpraHouabl KIETKH.
OpHoMeMOpaHHBIE OpPraHOWABl KIETKH: dHAoIuiazmaruueckas cetb (OIIC), ammapar [ombmxw,
JU30COMBI, UX CTpoeHHe U GYHKIUH. B3auMocBA3b OJHOMEMOpPAHHBIX OPraHOUAOB KJIETKH.
CrtpoeHue TpaHyISIpHOTO peTukyinyma. Mexanusm Hanpasenenus 6enkos 6 OIIC. Cunte3
pactBopuMBIX ~ OenkoB.  CuHTE3  KIETOYHBIX  MeMOpaH. [maakuii  (arpaHyisIpHBIN)
sHIOMIa3MaTHUeCKuil petukynyMm. CekperopHast ¢yHkuusa anmapara [onbmxu. Moougurkayus
benxos 6 annapame I onvoocu. Copmuposka benxkos 6 annapame I onb0oscu. TpaHCIIOPT BEIIECTB B
KJeTke. Bakyonu pactutenbHbIX KieTok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE ~ OpPraHOUAbl  KJIETKU: MHUTOXOHAPUHU, TUIACTUABL. [Ipoucxodrcoenue
mumoxouopuui u naacmud. Cumobuoecenez (K.C. Mepeosickoscxuti, JI. Mapeyauc). CtpoeHue u
GyHKIIMM  MHUTOXOHApPUH U miacTuia. llepBuuyHble, BTOPUYHBIE U  CIOXHbBIE IUIACTHIBI
(OTOCHHTE3UPYIOLTUX FYKAPUOT. XITOPOTIACTHI, XPOMOIUTACTHI, JICHKOTIACTHI BBICIIUX PACTCHHIA.

HememOpanubie opranousl kiaeTku CtpoeHue W (YyHKIUU HEMEMOpPAaHHBIX OpPraHOUIOB
KJIETKH. Pubocowmsl. Ilpomescymounvie Quramenmul. MukpoduiaMeHTbl. AKmuHosble
MUKpogurameHmul. Mpiieunble KIIETKU. AKmuHoguvle KOMNOHeHmbl HeMblULeYHbIX
k1emok. Mukpotpyoouku. Kierounsiii neHtp. CTpoeHHe W JIBUKEHUE JKTYTUKOB M PECHUYEK.
MuxkpotpyOouku 1mutorasMel. LlenTpuons. benku, accoyuuposanHvle ¢ Muxkpoguiamenmamu u
Muxpompybouxkamu. MomopHvle 6enxu.

Anpo. OGonouka siapa, XpOMATHH, KapHOILIa3Ma, SAPBILIKH, UX CTPOCHHE U (PYHKIIHH.
SnepHblii OenKOBBIA MaTpuKC. IIpocTpaHCTBEHHOE pAacIoNIOKEHHE XPOMOCOM B HHTEp(hazHOM
anpe. dyxpomamun u 2emepoxpomMamuH. bBelku XpomMaTuHa — TUCTOHBI. JJuHamuka s0epHOll
0060104kl 8 MUmMo3e. H0epHulil mpaHcnopm.

Knetounsie BkintoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIIETOK 3YKapHOT (pacTUTENIbHOM,
KUBOTHOMU, TPUOHON).

JleMoHCTpanuu

Hoptpertsr: K.C. Mepexkosckuid, JI. Maprymuc.

Tabmuipl U cxembl: «CTpoeHUE IYKApUOTUUECKON KIIETKNY, «CTPOCHHE JKUBOTHON KIICTKI,
«CTpoeHHe pacTUTENbHOW KIETKH», «CTpoeHue MUTOXOHApun», <«Sapoy», «CTpoeHue
MPOKAPUOTUYECKOM KIETKH.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MEKPOIIPETapaThl PACTUTENbHBIX, )KUBOTHBIX KIIETOK,
MUKpOTMpernaparbl 0aKTepHaIbHBIX KJIETOK.

JlaGopaTtopHas pabota «/3yyeHre CTpOEHHUS KIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTHyeckas padora «3yueHue cBOWCTB KJIETOUHON MEMOPaHbBI».

JlaGopaTtopHasi padora «/ccienoBanue miazMoiid3a M JEIJIa3MOJIM3a B PACTUTEIBHBIX
KJIETKax».

IIpakTuyeckasi padora «/3yyeHue ABUKEHUS HUTOIUIA3MbI B PACTUTENIbHBIX KIETKAX.

Tema 6. O0OMeH BellleCTB U MpeBpallleHHe YHEPTUH B KJIeTKe

AcCUMWIISIIIVS U TUCCUMIUIALINS — JIBE€ CTOPOHBI MeTabonmu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(DHBIA U TeTepOTPO(DHBINA. YUacTHe KUCIOPOoIa B OOMEHHBIX MpoIeccax. JHEPreTHIECKOe
obecrieyeHue kietku: mnpespamnienne AT® B oOMeHHBIX mporeccax. DepMeHTaTUBHBIN XapakTep
peaknuii KjaeTouyHoro meradbonusma. depMeHTHI, UX CTPOCHHE, CBOWCTBA MU MEXaHW3M JICHUCTBUSI.
Kodepmentsl. OTnuuns GpepMEHTOB OT HEOPTaHMUYECKUX KAaTaIM3aTOPOB. belKu-aKTUBATOpPHI H
OCNKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIIUNA OT Pa3IMYHBIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OpraHMYecKuX BellecTB B KieTke. DoTocuHTE3. AHOKCUCEHHbIU U
oxcueennblli pomocunmes y baxmepuii. Ceemocobuparowjue nueMenmsl U NULMEeHMbl PeaKyuoOHHO20
yenmpa. Ponp  xyopomiactoB B mporecce  QorocuHTe3a. (CBeroBas M TEMHOBas
dazer. Domoovixanue, Cs., Cy. u CAM-munvt  pomocunmesa. IlpoayKTUBHOCTH (OTOCHHTE3A.
Brnusinue pa3nuyHbix GaKkTOpOB Ha CKOPOCTh (POTOCUHTE3a. 3HAUeHHE (DOTOCHHTE3A.




XemocuHTe3. PaznooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIIUPYIONTUE OaKTEpHH,
Kele300aKTepun, CEpoOaKTeprH, BOIOPOAHBIE OaKTepuu. 3HAUeHNE XeMOCUHTE3a.

AHnaspoOnble opranu3Mbl. Buasl OposkeHus. [IpoaykTsl OpOoKeHHS M WX HCIIOIH30BAHUE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHM3Mbl KaK OOBEKTHl OWOTEXHOJIOTMHM M BO3OYAUTENN
0ose3Hel.

AdpoOHBIE OpraHM3MBlL. JTamlbl JHEPreTHYECKOTO oOMeHa. [loAroTOBUTENBHBIN ATat.
['mukonn3 — 6ecKUCIOpoAHOE paclIeINIEHUE TIIOKO3HI.

buonornueckoe OKuCIEHHE, WM KJIETOYHOE JbIXaHWe. Poib MUTOXOHApPUN B mpoleccax
OHOJIOTUYECKOT0 OKHCJICHUS. Huknuueckue peaxiuu. OxucnuTensHoe
dbochopunupoBanue. duepeus membpannozo epaouenma npomonos. Cunmes AT®@: paboma
npomonnou AT®-cunmasel. IlpenmyiecTBa adpoOHOTO MTyTH 0OOMEHA BEIIECTB Mepe]] aHadPOOHBIM.
D PeKTUBHOCTD SHEPTETHIECKOTO OOMEHa.

JleMoHCTpanuu

Hoptperst: JIx. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
IT. Mutuemnn, I'. A. 3aBap3uH.

Tabmumer 1 cxembl: «DoTocHHTE3», «DHEpreTHUeckuii oOMeH», «buocuHTes Oemkay,
«Ctpoenue pepmeHTay, «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYIOBAaHUE ISl TPUTOTOBJICHUS MTOCTOSIHHBIX W
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopnas pa6ora «/3yueHue KaTaIUTHYECKON aKTUBHOCTH ()EPMEHTOB (Ha pUMeEpe
amMmIIa3bl WIK KaTajaasbl)y.

JlaGopaTopHnasi padora «3yueHne GepMEHTaTUBHOTO PaCIICIUICHHS TIEPOKCHA BOAOPOAA
B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jla6opaTopnasi pabora «CpaBHeHHE MPOIIECCOB (POTOCHHTE3A M XEMOCHHTE3a».

JladoparopHas padora «CpaBHEHHE TTPOILIECCOB OPOKEHUSI U JIBIXAHUSI.

Tema 7. HacnencrBenHast uHpopManus U peaju3anus eé B KIeTKe

Peakuuu matpuyHoro cunresa. [IpMHIUI KOMIJIEMEHTApHOCTU B PEAKIUSAX MATPUYHOIO
cuHTe3a. Peanmuzamus HaciencTBeHHOM wuH(opMmaruu. ['eHeTMueckuii KoX, ero CBOICTBa.
Tpanckpunuuss — Marpuusblidi cuHTe3 PHK. IIpuHUMOBI TpaHCKpUINIMHU: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, ACUMMETPUYHOCTh. Co3pesanue mampuunvix PHK 6 syxapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sransl. Yuactue TpaHcnopTtHeix PHK B OnocunTese Genka. YcnoBus
ouocuHTe3a 6enka. KonupoBanne aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OeKa.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. Opranuzanys reHoMa y MpOKapuoT U
JYKapuoT. Perynsnus akTUBHOCTH TEHOB Yy mpokapuoT. [wmmore3a omepona (. XKakoo,
K. Mano). Monekynapuvlie mexanuzmvl 5Kcnpeccuu 2ewog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perynsius 0OMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycel — HekneTouHble (DOPMBI KU3HU M OONUTaTHBIC mapa3uThl. CTpOCHHE MPOCTBIX U
CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaron. JKusuennwiil yuxa JJHK-codepaicawux supycos,
PHK-cooeporcawux supycos, baxmepuogaecos. Obpamuas mpanckpunyus, pesepmasa, UHmezpasa.

BupycHsbie 3a00eBanus yenoBeka, skuBoTHBIX, pacteruii. CITNM I, COVID-19, counanbubie
Y MEIUIMHCKHE MTPOOIEMEI.

buoungpopmamura: unmeepayus u ananuz ooavuux maccusos («bigdatay) cmpyxkmyprvix
ouonocuueckux dannvix. Hanomexnonozuu 6 ouonocuu u meouyure. Ilpoepammupyemvle ¢ynxyuu
benxos. Cnocobvl 0ocmasKu 1eKapcme.

JdemoncTpanuu

[optpetwt: H. K. Konbuos, /1. . IBaHOBCKUI.

Tabmumelr ~ u cxembl: «buocunTes  Oenmka»,  «l'eHetwueckwii  komy», «Bupyce,
«baktepuodarmy.

IIpakTuyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ZKu3HeHHBIH HUKJI KICTKH




Knerounslii mmki, ero mepuoabl W peryisaiusa. Matepdasza m muto3. OcobeHHOCTH
mporeccoB, nporekarommx B uHTepdaze. [loaroroBka kiIeTku K AeneHUio. IIpecHHTeTHYeCKHid
(MOCTMHUTOTUYECKHH), CHHTETHYECKUA M TOCTCHHTETUYECKHHA (MMPEMUTOTHYECCKUN) TIEPHOIBI
uHTEep(ha3bl.

Marpuunbii  cudte3 JIHK —  pemnmukaums.  Ipunuunser  permukanuu — JJHK:
KOMILIEMEHTAPHOCTb, MOJTYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAIIIEIBHOCTh. MeXaHU3M peruTuKaun
JTHK. Xpomocomsl. CTpoeHne xpomocoM. Temomepsl u TemoMepasa. XpoOMOCOMHBIA HAOOP KJIETKH
— KapuoTurl. JIMIUIOMAHBIA W TalJOWAHBIA HAaOOPBI XPOMOCOM. [ 'OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Henenne kinetku — MuTo3. CTaguu MUTO3a U IPOUCXOASIINE B HUX MPOLECCH. TUIIBI MUTO3A.
Kapuokunes n nuroknnes. buonornueckoe 3HadeHUE MUTO3A.

Perynsiiust MUTOTHYECKOTO IIUKITA KIETKH. [IporpamMmmupyemas KiieTodHast THOENb — arormnTo3.

Knerounoe sapo, xpomMocombl, (pyHKIHMOHANbHAs TeHOMUKA. Mexanusmel nponughepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugposas xkremkay — buoungopmamuuecxue
MoO0enu hYHKYUOHUPOBAHUSL KILEMKU.

JdemoncTpannu

Tabmumpl U cxembl: «KU3HEHHBIM LMK KICTKH», «Muto3», «CTpoeHHEe XpOMOCOMY,
«Penmukanmsa [JTHK».

OO0opynoBaHue: CBETOBOM MHUKPOCKOII, MHKporpenaparsl: «MHUT0O3 B KJIETKaxX KOpeIKa
JTyKay.

Jladoparopnasi padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTopnasi padora «HaOmroneHne MuTO3a B KJIETKAaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. CTtpoenne u GpyHKIHU OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHbBIE,  KOJOHHUAJbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHMSI U >KU3HENCSATENIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. baktepum,
apxeu, OJTHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIE BOAOPOCITH, APYrue MpoTUCThL. KomoHuambHBIC
OpraHU3MBl.

B3anmocBs3b yacTell MHOTOKJIIETOYHOTO OpraHu3ma. TKaHu, OpraHbl U CUCTEMBI OPTaHOB.
Opranusm kak enuHoe 1enoe. ['omeocras.

Txanu pacreHuid. TUIBI pacTUTETBHBIX TKAHEH: 00pa3oBaTeNbHas, TOKPOBHAS, TIPOBOIAIIAS,
OCHOBHasi, MexaHn4deckasi. OcCOOEHHOCTH CTpOCHMS, GYHKIIUA U PACIIOJIOKEHUSI TKAaHEH B opraHax
pacTeHui.

TkaHM KUBOTHBIX U Y€JIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SMUTEINAIIbHASL, COCUHUTEIbHAS,
MbIleyHasi, HepBHas. OCOOCHHOCTH CTpOCHHS, (YHKIMA U PACIONOKCHHsS TKaHEH B OpraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbsl. BereratuBHble 1 reHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPTraHOB
YKUBOTHBIX U 4yesoBeKka. yHKIIMM OpraHoB M CUCTEM OPIaHOB.

Omnopa tena opranusmoB. Kapkac pactenuii. CkeneTsl OJHOKJIETOUYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHbIl 1 BHyTpeHHUH cKeneT. CTpOeHHEe U TUIbI COCTMHEHUS KOCTEH.

JIBukeHre  OpraHu3MoOB. JIBI)KEHHWE  OJHOKJIETOYHBIX  OpPraHW3MOB: aMEOOHIHOE,
XKT'YTUKOBOE, pECHUYHOE. JIBUKEHNE MHOTOKJIETOUYHBIX PACTEHHI: TPOIU3MbI U HACTHUH. J[BHKEHUE
MHOTOKJICTOYHBIX JKUBOTHBIX U YEJIOBEKa: MbIlIedHas cucreMa. Pednexc. CkeneTHbIe MBITIIIBI U UX
pabora.

[Muranue opranusmoB. [loriomnieHue BOJIbI, YTIEKUCIOrO Tra3a M MHUHEPAJbHBIX BEIECTB
pactenussmH. [IuTanue )KUBOTHBIX. BHYTpUIIOJIIOCTHOE ¥ BHYTPUKIIETOUHOE NuieBapenue. [lutanue
MMO3BOHOYHBIX >KMBOTHBIX. OTHAENbl NHUIIEBApPUTENILHOrO TpakTa. lluieBapuTelbHbIE >KEIE3bI.
[InmeBapuTenpHas cUCTEMa YEIOBEKa.

Jpixanue opranu3moB. [[pixanue pacrenuil. Jlpixanue »*uBOTHBIX. [(uddy3us razos gepes
noBepxHOCTh KJeTku. KoxHoe apixanue. JlpixatenbHas moBepxHoOCTh. KabGepHoe u JEroyHOe
nbpixaHue. J{pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUS




JIErKMX MO3BOHOYHBIX KUBOTHBIX. J[pIXaTelbHAsI cHCTEMA YelloBeKa. MeXaHU3M BEHTUIISILUY JIETKUX
y IITHIl ¥ MJIEKOTIUTAtoMuUX. Perymsius neixanus. JlprxareabHbie 00BEMBI.

TpancnopT BEIECTB y OpraHU3MOB. TpaHCIOPTHBIE CUCTEMBI pACTEHUN. TPaHCTIOPT BEIIECTB
y )kUBOTHBIX. KpoBeHOCHas1 cucteMa u e€ opranbsl. KpoBeHOCHas cuctemMa 03BOHOYHBIX JKUBOTHBIX
u 4denoBeka. Cepaile, KPOBEHOCHBIE COCYAbl U KpoBb. Kpyru kpoBooOparmieHusi. IBOTIOMUOHHEIE
YCIIOKHEHHUS CTPOCHHUS KPOBEHOCHOWM CHCTEMBI MO3BOHOYHBIX >KMBOTHBIX. Pabora cepiama u eé
perynsauus.

Boinenenne y opraHu3smoB. Beinenenue y pacteHuid. BblienieHne 'y JKMBOTHBIX.
CoxpaturensHble Bakyosnu. Opransl BbaeneHus. OuiabTpanus, cekpeunst 1 o0paTHOE BCachlBaHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiieieHUs. CBs3b IMOJOCTH Tella C KPOBEHOCHOHW U
BBIJICJINTENIBHON CUCTEMaMu. BrljieieHue y N03BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. Ctpoenue
u pyHKUMOHUpOBaHUE HeppoHa. OOpa3zoBaHKUE MOYH Y YeTIOBEKa.

3amura y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Criopbl OaKTepuid U IIUCTHI
IIpOCTENIINX. 3aluTa y MHOTOKJIETOUHBbIX pacteHuid. Kyrtukymna. Cpencrsa nacCUBHOM H
XUMHUYECKOM 3aIUTEL. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M MX MPOU3BOAHBIE. 3alIUTa OPraHU3Ma OT
oonesneil. UMMmyHHas cucteMa denoBeka. KieTouHblil 1 ryMOpaibHBI MMMYHUTET. BpoKn€HHBIH 1
npUOOpeTEHHBIN crnenuduIecknii UMMYHUTET. TeopHsl KIOHAJIbHO-CEIEKTUBHOTO HWMMYHHUTETa
(IT. Opnux, ®. M. bepuer, C. Tonerasa). BocnaautenbHbie OTBETHI OPraHUu3MOB. PoJib BpoKAEHHOTO
MMMYHHTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUH.

Pa3apaxxuMocTe M peryisinuss 'y OpraHu3MoB. Pa3zpaXkumMocTb y OIZHOKJIETOYHBIX
opranu3moB. Takcuchl. Pa3apakuMocTe M peryisauus y pacreHuil. PocToBble BemiecTtBa U MX
3Ha4YEHHUE.

HepsHas cucrema u peaekTopHas peryisiuus y ®KUBOTHBIX. HepBHas cuctema u €€ OTAeblI.
OBOJIIOLIMOHHOE YCIIOXKHEHNE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTI€BI TOJIOBHOIO MO3Ta
MIO3BOHOYHBIX JKUBOTHBIX. Pepniexc u pednexropnas ayra. bezycinoBHbIe U yCIOBHBIE peIeKCHI.

['ymMopasibHast peryssiiusi M SHIOOKPUHHAs CHCTEMa JKMBOTHBIX M 4enoBeka. JKemessl
SHJOKPUHHOM CUCTEMBI U UX TOPMOHBIL. JleiicTBUE TOPMOHOB. B3aMOCBs3b HEPBHOM U DHIOKPUHHOMN
cucrteM. ['unoranamo-runoduzapHas cucrema.

JdemoncTpanuu

Hoprper: U. I1. ITaBnos.

Tabmuubl u  cxembl: «OTHOKIETOYHBIE BOJOPOCIN», «MHOTOKJIETOUYHBIE BOJIOPOCIIHY,
«bakrepuny», «lIpocreimmey, «Opraisl IBETKOBBIX pacTeHU», «CUCTEMBI OPraHOB MO3BOHOYHBIX
XKUBOTHBIX», «BHYTpeHHee cTpoeHue HaceKoMbIX», «Tkanu pacteHuit», «KopHEBbIE CHCTEMBI»,
«Ctpoenue ctebms», «CTpOCHHE JIMCTOBOM TIIACTHHKNY, « TKaHU KUBOTHBIX», «CKEJET YEIIOBEKay,
«IIumeBapurenbHas cucreMa», «KpoBeHocHass cuctemay, «/lpixarenbHas cucrema», «HepBHas
cucteMay, «Koxay, «MbleyHas cucrema», «BolienurenbHas cuctemMay, « JHIOKPUHHAS CUCTEMAY,
«Ctpoenne wmpimb», «UMmmyHurer», «KuiieyHomosocTHbIe», «CxemMa MUTAHUS PaCTECHUI,
«KpoBEHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIX», «CTpoeHne ruapbl», «CTpOCHHE IITaHApUN»,
«BHyTpeHHee cTpoeHHEe a0XKIeBoro 4epBs», «HepBHas cuctrema poio», «HepBHas cucrema
narymkn», «HepBHas cuctema npecmelkaromuxcs», «HepBHas cucrema ntuny, «HepBHas cucrema
MJICKOTHTAOIMNXY, «HepBHas cuctema yenoBekay, «Pediexcy.

O6opyoBaHKe: CBETOBOII MHKPOCKOI, MHUKpOIpenapaThl OIHOKJIETOYHBIX OpPraHU3MOB,
MUKpOIpenapaTsl TKaHEeW, paKOBHHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHUX, YKUBbIE
AK3EMIUIAPhl KOMHATHBIX PAacTeHUM, TepOapuu pacTeHUI pa3HBIX OTIENIOB, BIAXKHBIE MpEHapaThl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJJIEKIIMH OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue AJis JEMOHCTpAIMM MOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHUH, pacuierieHus
KpaxMana U OelIKOB Moj JeiicTBueM (epMeHTOB, 000pyIOBaHUE ISl JEMOHCTPAIMH OINBITOB IO
M3MEPEHUIO KU3HEHHON EMKOCTH JIETKMX, MEXaHU3MA JbIXaTEJIbHbBIX JBUKEHNUN, MOJIEIIN TOJIOBHOTO
MO3Ta Pa3INYHbIX )KUBOTHBIX.

JlaGoparopHas padora «/3yyeHre TKaHel pacTeHU».

JlaboparopHasi padora «/3ydeHne TKaHel JKUBOTHBIX .




JladopaTopHasi padora «/3ydyeHrne opraHoB IBETKOBOTO PACTEHUSI.

Tema 10. Pa3MHOkeHMe U pa3BUTHE OPraHU3MOB

®DopMBbI pa3MHOXKEHHUSI OPTaHU3MOB: Oecrionoe (BKJIOYash BET€TaTUBHOE) W TOI0Boe. Bupl
0ecrooro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIISIHS, (pparMeHTaiys, KIOHUPOBAHHUE.

ITonoBoe pazmuoxenue. [lonoBeie kneTku, uiu rametel. Meiio3. Ctaguu Meiiosa. [loBeaenue
xpomocoM B Meiiosze. Kpoccunrosep. bronornueckuii cMbIcit Melio3a U II0JI0BOTO npouecca. Meiios
1 €r0 MECTO B KU3HEHHOM LIMKJIE OPIraHU3MOB.

[IpenzapoapieBoe pasputue. ['amerorenes y »kuBoTHbIX. [lonoBsie xene3bl. OOpa3oBanue u
pa3BUTHE NOJIOBBIX KJIeTOK. CniepmaTtoreHes u oorene3. CTpoeHHe MOJIOBBIX KIIETOK.

OmtonoTBOpeHne U 3MOPHUOHAIBHOE Pa3BUTHE XKHUBOTHBIX. CIOCOOBI OMIIOOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuyanbHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTUHU
opranusmoB. Mopghozenez — o0na u3z enasnvix npobaem smopuonoeuu. Konyenyus mopgoeernos u
Mmooenu mopgoeenesa. Ctaauu SMOpHOTeHe3a )KUBOTHBIX (Ha IpUMepe JATYIIKH). [[pobienue. Tumst
npoOneHus. /Jemepmunuposannoe u HedepMuHuposantnoe opodrenue. bracmyna, munvi oaacmyi.
OcobeHHocTH JpOOJIeHUs MIICKOMUTAIOIINX. 3apOJbIIIeBble JMCTKU (TacTpyisius). 3akiajka
OpraHOB M TKAaHEW M3 3apOJBIIIEBBIX JUCTKOB. B3anMHOe BIMsSHHME YacTedl pPa3BUBAIOLIEIOCH
3apojblia (3MOpUOHATIbHAS MHAYKIMS). 3akja/Jka IUIaHAa CTPOEHHS >KUBOTHOTO KaK pe3yibTar
MepapXx1uecKuX B3aUMOJEUCTBUN TeHOB. BrusHue Ha SMOpHOHAIBHOE pPa3BUTHE PARTUYHBIX
(aKTOpPOB OKPYKAIOLIECH CPEIb.

Poct u pa3Butue xxuBoTHBIX. [locTaMOproHanbHbIi niepuo. [IpsMoe u HempsMoe pa3BUTHE.
PazButne ¢ Meramopo3oM y OECIO3BOHOYHBIX U IMO3BOHOYHBIX J>KMBOTHBIX. buolornyeckoe
3HAQUYEHHE NPSMOTO M HENpsIMOTO pa3BUTHUS, HUX paclpoOCTpaHeHHWE B mnpupone. Tumsl pocta
KHUBOTHBIX. DAaKTOPBI PETYJSIUU POCTA KUBOTHBIX W uenoBeka. CTaguu MoCTIMOPHOHAIBHOTO
pa3BUTHUSL y KUBOTHBIX M 4enoBeka. Ilepmonbl oHTOreHesza yenoBeka. CTapeHHME M CMEpPTh Kak
OMOJIOTHYECKHE TIPOIIECCHI.

Pa3zmuoxeHue u pa3Butue pacteHuid. ['amerodut u copodur. Meiio3 B KU3ZHEHHOM ITUKIIS
pactenumii. OO0pa3oBaHue criop B mpoiecce meiio3a. ['amerorenes y pacteHuil. Omiof0TBOpEHUE H
pa3BUTHE PACTUTENIBHBIX OpPraHu3MoOB. J[BOWHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX PAaCTEHUU.
OOpa3oBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIIIUN OHTOTEHE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHncTpannu

[Moptpetst: C. I'. Hapamun, X. [lIneman.

Tabmuubl 1 cxembl: «BereraTuBHOE pa3sMHOXKEHHE», «TUIBI GECIONOr0 pa3MHOKEHUS,
«Pa3zMHOXEHUE XJIaMUIOMOHAbI», «Pa3zMHOXKEHUE 3BIVIEHBIY, «Pa3zMHOXeHHE THUAPBDY, «Meno3y,
«XpoMocombl», «I'amerorenes», «CTpoeHue SIMIEKIETKH U criepMaro3onia», «OCHOBHBIE CTAIUU
oHTOTeHe3a», «IIpsiMoe u HenmpsiMoe pa3BuTHUeE», «PazBUTHE MaliCKOTO XyKay, «Pa3BuTue capanuny,
«Pa3Butne nArymku», «/[BoiiHOE OIUIOAOTBOPEHHE y LIBETKOBBIX pacTeHui», «CTpoeHue cemsiH
OJIHOJIONBHBIX U ABYAOJBHBIX pacTeHU», « KU3HEHHBIN UK MOPCKON KamycTbl», «KU3HEHHBIN
LUK MXay, « KU3HEHHBIN LUK NanopOTHUKAY, «KU3HEHHBIN IIUKIT COCHBD).

OO0GopynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaTsl SUIEKICTOK U CIEPMATO30H/IOB,
Mozeinb «L UK pa3BUTHS JISTYIIKA.

JlaGopaTropHass pa6ora «/3ydeHue CTpPOECHHMS TMOJIOBBIX  KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax.

IIpakTuyeckasi padora «BbIBICHHE NPU3HAKOB CXOACTBA 3apOABIIIEH IMO3BOHOYHBIX
KUBOTHBIX).

JladopaTopnasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI».

Tema 11. 'eHeTHKA — HAYyKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBJICHUS U pa3BUTHS TCHETHKHU Kak Hayku. Pabotsl I'. Menaens, I'. ne ®pusa,
T. Moprana. Ponb oTeuecTBeHHBIX y4EHBIX B pa3BuTuu reHetuku. Paborsr H. K. Kombuosa, H.
W. BaBunoa, A. H. benosepckoro, I'. JI. Kapneuenko, 0. A. ®wmmuenko, H. B. Tumodeena-
Pecosckoro.




OCHOBHBIE T€HETUYECKHUE MOHATUS U CUMBOJIBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUIEJIbHbBIE
T€Hbl, aJbTEPHATUBHbIE NPU3HAKH, JIOMUHAHTHBIA M PELECCUBHBIM MpPU3HAK, TOMO3UIOTa,
reTepo3uroTa, YMcCTas JHUHUS, TUOpUAbI, TeHOTHMN, (eHoTun. OCHOBHBIE METOAbI TE€HETUKH:
rUOPUIOTIOTHYECKU I, IUTOIOTHYECKHH, MOJICKYIISIPHO-T€HETHYECKUH.

JleMoHCTpanuu

Hoptperst: I'. Mennens, I'. ge ®pus, T.Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benoszepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Peconckwii.

Tabmuiel U cxeMbl: «MeTOIbI TeHETUKIY, «CXEMBI CKPEITUBAHUS.

JladoparopHas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX HCCICTOBAHUN».

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBoiit 3akoH MeHenst — 3aKoH eIMHO00pa3usi THOPHIOB
nepBoro noxkosieHus. IIpaBuio nomuHupoBaHus. Bropoi 3akoH MeHens — 3aKOH pacLICIUICHUS
npu3HakoB. LluTonoruyeckre 0OCHOBBI MOHOTHOPUIHOTO CKpelIBaHus. [ unmore3a 4MCTOTh ramer.

AHanuzupyroliee ckpeniuBanue. [IpoMexyTouHbli XapakTep HacieqoBaHus. Paciienienue
MIPU3HAKOB IIPH HEMOJIHOM JIOMUHHUPOBAHUMU.

JurubpunHoe ckpermmBanue. Tpetuit 3akoH MeHems — 3aK0OH He3aBUCUMOTO HACIICTOBAHUS
npu3HakoB. LluTonoruueckre OCHOBBI TUTMOPUAHOTO CKPEIIMBAHUS.

CuernneHHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CremieHHOe HaclieJJOBaHHE
I€HOB, HAPYIIECHHE CLETUICHHUS MEX1Y TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MEXAaHM3M ONpEAENIeHUsl Mojia. AyTOCOMBI U IIOJIOBBIE
XpoMocOoMbl. ['OoMOramMeTHbIi M rereporaMeTHbld 10J. ['eHeTHdeckass CTPyKTypa IOJOBBIX
xpomocoMm. HacnenoBanve mpu3HaKOB, CLETUICHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrteMa. l[lieloTponusi — MHOXECTBEHHOE JEWCTBUE TEHA.
MHoOXeCcTBEHHbIN —amienu3M. B3aumoneicTBUe HeayuleNbHBIX TEeHOB. KOMILIEMEHTapHOCTb.
Onucras. [Tonumepusi.

I'eneTndeckuii KOHTpOJIb pPa3BUTHUS PACTEHHUM, JKUBOTHBIX M YEIOBEKA, a TaKkKe
(U3MOIOrMYeCKHUX MPOILIECCOB, MOBEACHNUS U KOTHUTHUBHBIX (PYHKUMHA. ['eHeTHueckre MeXaHU3Mbl
CUMOMOTeHEe3a, MEXaHW3MBbI B3aUMOJICHCTBUS «XO3SMH — MapasuT» U «XO3IUH — MHUKPOOHOMY.
I'eHeTnyeckue acmeKkThl KOHTPOJIS M M3MEHEHHs] HAcleJACTBEHHONM HHGOpManuu B MOKOJEHUSX
KJIETOK U OPTraHUu3MOB.

JleMoHCTpanuu

Iloprperst: I'. Mennens, T. Mopras.

Tabmumpl u cxembl: «[lepBbiit 1 BTOpol 3akoHbl Mennens», «Tperuii 3akoH MeHaems»,
«AHanuzupymolee ckpemuBanue», «Hemonnoe aomuHupoBaHue», «CUEMJIEHHOE HACIEIOBAHHE
MIPU3HAKOB Yy Npo3oduiiel», «'eHetuka nonay, «Kapuorun venosekay, «Kapuotun apo3oduibny,
«Kapuotun nrutib», «MHOKECTBEHHBIN ajienn3My», «B3anmoaeiicTBre reHoBY.

OOGopynoBaHue: MOJIETb I JEMOHCTpAIlMA 3aKOHOB €AMHOO00pa3us THOPHUIOB IEPBOTO
MOKOJIEHUS W pAaclICIUIeHUs] NPU3HAKOB, MOJENb JJIS JIEMOHCTpAalMd 3aKOHa HE3aBHUCHUMOTO
HAacJeA0BaHUs MPU3HAKOB, MOJENb ISl JEMOHCTPALMU CLEIUIEHHOTO HACJIEIOBAaHMS MPU3HAKOB,
CBETOBO MUKPOCKOII, MUKpoIpenapar: «/po3zodunay.

IIpakTuyeckass paodora «/3ydyeHue pe3ynbTaTOB MOHOTUOPHIHOTO CKPELIMBAHUS Y
IpO30(UITBD».

IIpakTuyeckas padora «/3yueHne pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUA Yy
IpO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHUYMBOCTH

B3aumopneiictBue reHoTHma W cpenbl npu (opmupoBaHuu (eHoTuna. M3MeHunBOCTH
pu3HaKoB. KauecTBEHHbIE U KOJIMYECTBEHHBIE IPU3HAKK. BHUIbI N3MEHYMBOCTH: HEHACIIEICTBEHHAS
Y HACJEACTBEHHASI.

MonudukanronHas U3MeHUYUBOCTh. Poib cpeasl B ¢GopMupoBaHHH MOJIUMDUKAIIMOHHOM
n3MeHuuBoCcTH. Hopma peakuuu npusHaka. BapuanuoHHBIM psAX W BapuHalMOHHAs KpUBas
(B. Moranncen). CoiicTBa MOIU(PUKAIIMOHHON U3MEHUYUBOCTH.




I'enotunuueckass wu3MeHYHBOCTh. (CBOMCTBA TE€HOTHUIMYECKON HM3MEHYMBOCTH. BHab
TCeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHAS.

KoMmOuHaTuBHAsT M3MEHUYMBOCTh. MeH03 W TOJIOBOM MpOIecC — OCHOBA KOMOWHATHBHOM
M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpasws B
npeaenax OJHOro BUA.

MyranmonHass W3MEHUMBOCTb. Buabl MyTauuii: TeHHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W HWHIYUMPOBAHHBIE MYyTalUH. SIepHbIE W UUTOILUIA3MATUYECKHWE MYTalWH.
CoMaruueckue U 1ojoBble MyTauu. [[puunHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl U UX BIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOIO Mpoliecca. 3aKOH TOMOJIOTUYECKUX PSIIO0B B
HacneacTBeHHOUN n3MenunBocty (H.W. BaBunoB). BuesiepHas "3MEHUUBOCTh U HACIEACTBEHHOCTD.

Onueenemuxa u >NUSECHOMUKA, POJb INUCEHEMUUECKUX (DAKMOPO8 6 HACIe008aHUU U
UBMEHYUBOCTNU (DEHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JleMoHCTpanuu

Hoptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl W cxembl: «Buapl u3MeHUMBOCTHY, «MoauduKanmoHHass HW3MEHYHBOCTHY,
«KoMOuHaTHUBHAST MU3MEHUUBOCTHY, «Meiio3», «OmronoTBopeHuey, «l'eHeTndeckue 3a0osieBaHUs
yenoBekay, «Buasl myranuii».

OOGopynoBaHue: KUBbIE W TrepOapHble 3K3EMIUIAPHl KOMHATHBIX PAaCTCHUH, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3TMYHBIMU BUJIAMUA U3MEHYMBOCTH.

JlaboparopHas padora «VccienoBanue 3aKOHOMEPHOCTEN MOIU(DHUKAITIOHHOM
W3MEHUYHUBOCTH. [locTpoeHne BaprallmOHHOTO psA/ia U BApUALMOHHOW KPUBOM.

IpakTnyeckas padora «MyTtanuu y 1po30¢puibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTHKAa Yel0BeKa

Kapuorun wenoBeka. MexayHapogHass IporpamMma HCCIEIOBaHUS TE€HOMAa YeIOBEKa.
Meroapl W3ydeHUs] TCHETHMKHM 4YEJIOBEKA: T'CHEATOTMYEeCKUH, OJIM3HEIOBBIM, ITUTOTCHETHYCCKUH,
MONYJISALIMOHHO-CTATUCTUYECKUN,  MOJEKYJSIpHO-TeHeTH4Yeckuil. COBpPEeMEHHOE  OIpeeieHre
TEHOTHIIA: MOJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM 4Kcie ¢ nomoibto TTIP-
aHanu3a. HacnencrBeHHble 3a001eBaHus 4elloBeKa. [ eHHbIE M XpOMOCOMHBIC OOJIE3HH YelIOBEKA.
bosiesHn ¢ HaclenCcTBEHHOW NPEapacnoio)KEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETUKU B
MPEIOTBPALICHUN W JIEYCHHH TEHETUYECKUX 3a0O0JeBaHU 4YeloBeKka. MeIuKO-TeHETHYEeCKOoe
KOHCYJIbTUpOoBaHuEe. CTBOJIOBbIE KJIETKU. [IOHSATHE «r€HETMYECKOro Tpy3ay». ITUUECKHE ACTIEKTHI
MCCJICIOBAaHMH B 00JIACTH PEJaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetndeckue (GakTOphl MOBBINMICHHOW YYBCTBUTEIHHOCTH 4YEJIOBEKAa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKPY>KaIoIlIen cpe/ibl. ['eHeTnueckast mpeIpacinoioKEHHOCTh YeJlIoBeKa
K TIaTOJIOTHSM.

JdemoHncTpannu

Tabmumpl u cxembl: «KapuoTun denmoBekay, «MeTOIbl W3Yy4eHHs TEHETUKH YeJIOBEKay,
«["eneTnyeckue 3a00ICBaHUS YCTIOBEKAY.

IpakTuyeckasi padora «CocTaBJICHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTukanusi W CeleKusa. 3apoKJACHUE CEJICKUMH W JoMecTHKaluu. Yuenue H.
W. BaBunoa o LleHTpax mpoUCXOXKACHUS U MHOTO0Opa3us KyJabTYpHBIX pacTeHuil. Ponb cenexkuun
B CO3/IaHUU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. COpT, mopojaa, mTaMM. 3aKOH TOMOJIOTHYECKHUX
PSI0OB B HacencTBeHHOM n3MenunBocty H. V. BaBuiioBa, ero 3HaueHue 1t CENEKIIMOHHOM paOOTHI.

MeTonapl ceneKImoHHOM paboThl. ICKyCCTBEHHBIM OTOOp: MAcCCOBBIM U WHIWBUYyAbHBIH.
Orankl KOMOMHAIIMOHHOW celeKkiuu. VchbiTaHue mpou3BoguTeNleld Mo MOTOMCTBY. OTOOp Mo
TCHOTHITY C TIOMOIIBIO OIIEHKH (DEHOTHIIa MMOTOMCTBA W OTOOP IO TE€HOTHITY C IMOMOIIBIO aHAIIU3a
JIHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ[ CeJIeKIMOHHOW paboTel. PammanvoHHBIH U
XUMHAYECKHI MyTareHe3 Kak HCTOYHUK MYyTalluil y KyJIbTYPHBIX ()opM opranu3MoB. Mcrons3oBanue
T€HOMHOTO PEIAaKTUPOBaHHUS W MeTOJ0B pekoMOmHaHTHBIX JIHK s momydeHust mcxomHOTO
MaTepHana JJIA CCJICKIINU.



[Tomyyenue  mommmionaoB. BHyTrpuBmmoBas  rubpuamsaiusa.  bimM3kopoacTBeHHOE
CKpelIBaHue, Win nHOpuAMHT. HepoacTBeHHOe cKkpelmnBaHue, uian ayropuauur. ['ereposuc u ero
npuunHbl. Mcnonp3oBanue rereposuca B cenekinuu. OtganénHas rubpuauzauuda. Ilpeomonenue
Oecruionvs MEXBHJIOBBIX THOPHIOB. J[OCTHMIKEHHUS CENEKUUU PACTeHUH U >KUBOTHBIX. «3enénas
DesonIoYUsL».

CoxpaHeHHE U HM3YUYEHHE TEHETHUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUW M UX JTUKHUX
ponuyeil Ui cO3/laHusl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SMCTBEHHBIX KYIbTYp. M3yuenue,
coxpamneHue u ynpaeieHue 2eHemudecKUMU pecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICIOBbIX
HCUBOMHDBIX 8 YEJIAX VIVUULEHUS CYUEeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yycne ¢ NpUMeHeHUueM COBPEMEHHLIX MemoO008 HAYUHbIX UCCIe008aHUll, Nepedosuix udeu u
NnepcneKmueHbIX MexHoN0UL.

JdemoncTpannu

IMoptpetsi: H. U. BaBuio, . B. Muuypun, I'. /. Kapneuenko, II. II. Jlykbsinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabaunel U cxeMbl: «L[eHTpbl MPOMCXOXKIEHUS U MHOrooOpa3us KyJIbTYPHBIX PacTeHUI»,
«3aKOH TOMOJIOTMYECKHUX PSJIOB B HACJIEICTBEHHOM HW3MEHUYMBOCTH», «METOAbl CElEeKIUun»,
«Otnanénnas rudpuanu3anusy», «KMyrarenesy.

JlaGopaTtopHasi pabora «/3yueHne cOpTOB KYyJbTYPHBIX PACTEHHW M MOPOJ JOMAILIHUX
YKUBOTHBIX).

JlaGopaTtopHas pabota «/3yueHrne METOOB CENEKIIUU PACTEHUI.

IIpakTuyeckasi padora «lIpuBuBKa pacTeHHi».

Ikckypeust KOCHOBHBIE METOABl U JOCTIDKEHUS CENEKIIMM PACTEHUH W KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (epMy, COPTOHCHBITATENbHBIN y4acTOK, B TEILIHYHOE
X03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BHOTEeXHOJIOTHA U CHHTeTHYECKasi 0HOJIOTHS

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE U TKAHEBBIC KYIbTYPHI,
MUKPOOPTaHU3MBbl, UX XapaKTePUCTHKA. TpaauliuoHHas OMOTEXHOIOTUSL: XJIeOOoeUeHHe, MOTydeHHe
KHUCJIOMOJIOYHBIX ~ TNPOAYKTOB,  BHHOAeNHME.  MukpoOuonsornueckuit  cuHre3.  OOBEKTHI
MUKpPOOUOIOrHYecKux TexHonorui. [lpon3zBoacTBo O6enka, aMUHOKUCIOT U BUTAMUHOB.

Co3maHne  TEXHOJOTMH W WHCTPYMEHTOB  IICJICHANPABIEHHOTO  W3MEHEHUsT U
KOHCTPYMPOBAHHUSI TEHOMOB C LIEJIBIO MTOJTYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEpXKAIINX HE
BCTpEYAIOLIUeCs B MPUPOJe OMOCHHTETUUECKHUE TTYTH.

Knerounass uHxeHepusa. MeToabl KyJabTypbl KJIETOK M TKaHEH pPACTEHUW M >KUBOTHBIX.
Kpunobanku. Comarmdeckas TuOpuau3alMs W coMaTUdeckuii smOpuoreHe3. lcmomb3oBaHue
rarionJIoB B CEJIEKUUU pacTeHui. [lonyuenue MoHoKnOHANbHLIX anmumen. Mcnonvzosanue
MOHOKJIOHANbHBIX U NOJIUKTOHATbHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOOTBOPEHHUE.
PekoHCTpyKIMs SHLEKIETOK W KIOHUPOBAHHME JKUBOTHBIX. MeETON TpaHCIUIaHTaluu siaep
KIIETOK. TexHonocuu  0300po6nenus, KyIbmusUpo8anus U MUKPOKIOHANbHO20 PA3ZMHONCEHUs
CeNbCKOXO03AUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsl U T'€HHas WH)KEHepHus. VICKyCCTBEHHBIM CHHTE3 I'€éHa U KOHCTPYHpPOBAHUE
pekomOuHanTHBIX JIHK. Coz0anue mpanceennvix opeanusmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTHYECKHUE U 3THYECKUE MPOOIIeMbl TeHHOW HWH)KEHEPUH.

Menunuackue o6norexHosmorun. [loctrenomuas mudposas menununa. [TIP-muarnoctuka.
MeTaboa0MHBIN aHAIN3, TEHOLEHTPUYECKUH aHATU3 TPOTEOMa YeJIOBEKA JIJIsl OLIEHKU COCTOSIHHSI €TO
310poBhs. MCIoap30BaHMe CTBOJIOBBIX KIIETOK. TapreTHas Tepamnusi paka. 3D-OnowmHxeHepus st
pa3paboTku pyHIaMEHTATHHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHH, CO3/TaHUSI KOMIUIEKCHBIX TKaHEH
COYETAaHHEM TEXHOJOTuil TpéxmepHoro OMONpUHTHHra M ckadoiguHra i pelieHus 3ajad
MEPCOHAIU3UPOBAHHON MEIUIIMHBI.

Coznanue BEKTOPHBIX BakKLIMH C IIeJbl0 o0ecreueHuss KOMOWHUPOBAHHOM 3allUThl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYJISPHBIX MeXaHU3MOB (yHkimonupoBanus PHK-
COJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YENIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu




Ta6muipl ¥ cxeMbl: «Vcrmoabp30BaHNE MUKPOOPTAHU3MOB B TIPOMBITINIEHHOM TIPOU3BOJICTBEY,
«Kierounas unxeHepus», «I eHHAsT HHKEHEPHS.

Jladoparopnasi padora «/3yueHrne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTnyeckas padora «llonydeHue MOJIOYHOKHUCIBIX IPOTYKTOBY.

Ikckypceusi «bHOTeXHOIOTUS — BaykHEHIIasi MPOU3BOIUTENbHASI CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KUIIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIMOHHBIX NPEACTABJIEHUI B OM0JI0THHI

OpomtonmonHas teopust Y. Jlapsuna. IIpeanocbuiku BO3HUKHOBEHUS JapBUHU3MA. JKU3Hb U
Hay4Had JesaTenbHocTh Y. J[apBuHa.

JIBroKyIIyie CUiThl HBOIIOINH BUIOB 10 Y. JlapBrHY (BBICOKAas HHTEHCUBHOCTh Pa3MHOXKCHHS
OpraHM3MOB, HAaCJIEJICTBEHHAas WM3MEHYHMBOCTh, OOphOa 3a CyLIECTBOBAHHME, ECTECTBEHHBIM U
HCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuaternyeckor Teopun 3Bosoruu (CTD). HeltpansHas Teopusi SBOITIOINH.
CoBpeMeHHass 3BOJIONMOHHAS OWONOrus. 3HAYCHHE SBOJIIOLMOHHOM Teopuu B (HOPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdemoncTpanmnu

Ioptpetwl: Apucrotens, K. Jlunnen, K. b.Jlamapk, 3. XK. Cent-Unep, XK. Kiosbe,
Y. HapsuHn, C. C. UerBepukos, U. U. lImansraysen, . Xonnein, . K. benses.

Tabmumpl ucxembl: «Cuctema xuBod mpupoasl (o K. JImanero)», «JlecTHuIa >KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m (GpopMupoBaHUs MPUCIIOCOOIECHUH Yy PacCTEHUH 1 )KMBOTHBIX
(mo Jlamapky)», «Kaprta-cxema mapmpyra nyremectBusi Y. Jlapsuna», «Haxonku Y. lapBunay,
«Dopmbl 00prOBI 3a cymecTBoBaHue», «Ilopoabl romyoei», «MHoroobpasue KylnbTypHBIX (opMm
KarmycTbl», «llopoabpl [HOMalIHUX JKUBOTHBIX», «(Cxema oOpa3oBaHHs HOBBIX BHJIOB (IO
Y. JapBuny)», «CxemMa COOTHOLIEHUS [BIKYIIMX CHUJ 3BOMIONUNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKOI TE€OPUU IBOJTIOLIUN.

Tema 2. MUKpPO3BOIIOIUA U eé pe3yJIbTAThI

[Tomynsiust kak dsjeMeHTapHas eauHuna HBojouud. COBpEMEHHBbIE METOJIbl OLEHKH
TEHETHYECKOr0 Pa3sHoO0pas3us M CTPYKTYphl MOMyJsAluid. M3MeHeHne reHoQoHaa MOMyJISIUA KakK
3JIEMEHTApPHOE HSBOJIIOIIMOHHOE SBJICHHE. 3aKOH TeHeThdeckoro paBHoBecus JIxk. Xapaw,
B. BaiinGepra.

DOneMeHTapHble (PakTOphl (ABMKYIIME CHJIBI) DBOJIONWU. MyTallMOHHBIA TIpOIecC.
KoMOuHaTiBHasT U3MEHUYUBOCTD. J[peiid) reHoB — cilydaiiHble HEHAIIPABJICHHBIE H3MEHEHHUS YacTOT
atenedt B momynsaiuax. Oddext ocHoBarens. Ipgexm oOymwviriounozco eopaviuika. Cuudicenue
2EHEeMUYECKO20 pa3Ho0Opasus: npuduHvl u cieocmeus. Ilposenenue sgpghexma Opetigha 2enos
oonbuwux u  manvlx  nonyiayuax. Murpanuu.  M3omsuus  momynsmuii:  reorpaduueckas
(mpocTpaHCTBeHHAas1), OHMoIornyecKas (pernpoayKTUBHAS).

EcTecTBenHbI 0TOOp — HanpaBJsirONUi hakTop 3BoJoIHH. DOPMBI €CTECTBEHHOTO 0TOOpA!
IBIDKYIIUH,  CTaOWIM3MpYIOUIMM,  paspeiBaomuii  (qu3pyntuBHbA).  [lomoBoit  orOop.
Bo3HHMKHOBEHHE U HBOJIOLNS COLMATILHOTO MOBEJCHUS )KUBOTHBIX.

[IpucnocobIeHHOCTh OpPraHM3MOB KakK pe3ylbTaT MHUKpPOIBOJOLMHU. Bo3HUKHOBEHHE
MIPUCTIOCOOJICHUH y opraHnu3MoB. ApomMopho3bl U uaroagantanuu. [I[puMepsl TpPUCTIOCOOICHHUH Y
OpraHuszMoB:  Mop¢osoruueckue,  (uznoNOrHYecKkue, OMOXMMHUYECKHE,  IOBEIACHYECKHE.
OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero kputepunm u CTpyKTypa. BumooOpazoBaHMe Kak pe3yslbTaT MHKPOIBOIIOLUH.
M3onmsammst — ximoueBor  (akTop BuUmooOpaszoBanus. I[lytm u  cmocoObl  BHI00Opa3OBaHMS:
ajuionatpudeckoe  (reorpaduyeckoe),  CHMIATpUYECKOe  (IKOJIOTHYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudbpuansanus). JJMTenbHOCTh BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3msbl (OpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.




Ponp 3BoNtonMoHHON OuonorMM B pa3palOTKe HAy4YHBIX METOJIOB COXPaHEHHUS
Oropa3zHooOpaszusi. MHKPOIBOMIONMS M KOIBOJIOLHUS TAPAa3UTOB MU HMX X035€B. MeXaHH3MBI
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdemoncTpannu

IToptpetsi: C. C. YerBepukos, 3. Maiip.

Tabauiel U cxembl: «MyTallMOHHAs U3MEHYUBOCTHY, «[lomynsimuoHHas CTPYKTypa BHUIA»,
«Cxema nposiBiieHus 3aKoHa Xapau—BaiinOepray, «/[BHKyIIre CHITbI SBOTIOHIY, « DKOJIOTHISCKas
M30JIALUS TIOMYJISIIUE ceBaHCKOM dopenny, «I'eorpadudeckas U30ISAIMUS TUCTBEHHUIBI CHOMPCKON
U JJMCTBEHHHULIBI JaypcKoi», «[lomynsioHHbIe BOJHBI YUCIEHHOCTH XUIIIHUKOB U KepTBY», «CxeMa
JEWCTBUSL €CTeCTBEHHOro oTOopa», «Dopmbl O60pbOBI 3a cymiecTBOBaHHE», «MHAyCTpHaTbHBIN
MenaHusm»,  «KuBble — uckomaembie»,  «IloKpoBUTENbCTBEHHAss  OKpacka  JKUBOTHBIX»,
«IIpenynpesxnarormas OKpacka KUBOTHBIX)», «DU3M0JIOrHYECKUE aZlanTanuny,
«[IpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bugay, « Buabi-1BOMHUKNY,
«CtpykTypa BHu1a B ipupoier, «Croco0sl BuI0o00pazoBanusy, «I eorpaduueckoe BUI000pazoBaHue
TpEX BUAOB JAHABIIICH», «IKOJIOTMYECKOe BHUI000pa3oBaHHE BHUAOB CHUHHULY, «llonummonssl
pacrenuii», «KanycTHoO-peaeuHblit THOPUIY.

OO6opynoBanue: repbapul pacTeHUI, KOJUICKIIMM HACEKOMBIX, Yydelna NTHUI[ U 3Beped ¢
puUMepaMu PA3IUYHBIX TPUCIIOCOOJICHUN, dYydella NTHI[ W 3BEpel pa3HbIX BUJOB, repOapuu
pacTeHui OM3KKUX BHJIOB, 00Pa30BABIIMXCS PA3IMYHBIMU CITIOCOOAMU.

Jla6opaTopHasi pabora «BbIsSBICHIE N3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

Jladoparopuasi  paodora «[IpucrocoOneHuss  OpraHu3MOB W WX  OTHOCHUTEJbHAs
11e1eCO000Pa3HOCThY.

Jla6opaTopnasi pa6ora «CpaBHEeHUE BUAOB [0 MOPPOJIOTHIECKOMY KPUTEPHUIO».

Tema 3. Makpo3BoIOIIUA U €€ pe3yJIbTAaThl

MeTtoapl u3yueHus: MakposBosouuu. [laneonTonornyeckue MeToIbl U3y4EHHUs 3BOJIOIUH.
[Tepexonubie Gopmbl U GUITOTCHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpadudeckue MeTosl n3yueHus somoiuu. CpaBHeHue (Giaopsl U payHbl MAaTEpPUKOB
1 ocTpoBOB. bruoreorpadudeckue oonactu 3eMian. BUIBI-9HIEMUKA U PETUKTHL.

OMOpPHOJIOTHYECKHE M CPAaBHUTEIbHO-MOP(HOIOTHYECKUE METOJbI H3YUEHHUS SBOJIOIHH.
['eHeTnveckne MexXaHU3MBbl HBOJIOLMU OHTOTE€HE3a M TOSIBICHHUS HBOJIIOIMOHHBIX HOBIIECTB.
['oMonornyHble U aHaJOTHYHbIE OpraHbl. PynnMeHTapHble OpraHbl W aTaBU3Mbl. MoJeKynspHO-
TeHETUYECKUE, OMOXUMUYIECKUE U MATEMATHUYECKHE METOJIbI M3YUCHHS SBONIONUH. [ OMOIIOTHYHBIC
redbl. COBpeMEHHbIE METO/IbI TIOCTPOEHUS (PUIOT€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLHS TEHOMOB.

OO6mmre 3aKOHOMEPHOCTH (TIpaBwIIa) ABOMONMH. [Ipunyun cmenwvl ¢hynkyuii. HeodpatumocTtsb
3BOJIIOLMU. ATanTUBHAS paguanus. HepaBHOMEPHOCTh TEMITOB 3BOJIOLIMH.

JleMoHCTpanuu

Hoptpetst: K. M. bap, A. O. Kopanesckuii, @. Miomiep, 3. ['ekkensb.

Tabmuipl 1 cxembl: «OUIOTEHETUYECKUA P JIOMAIN», «APXEONTEPUKCY, «3BEpO3yObIe
sepb», «Crerouedansny, «Puanoduren, «CeMeHHbIE TATOPOTHUKIY, «broreorpadudeckue 30HbI
3emmmy, «/petid konTHHEHTOB», «PenmukThly, «HauanpHble cTamuu SMOPHOHAIBHOTO Pa3BUTHS
MMO3BOHOYHBIX O KMBOTHBIX», «['OMOJIOTMUHBIE M aHAJOTUYHBIE OpraHb», «PyIUMEHTH»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpbI 4YeloBeKa M MMMMaH3e», «[JaBHble HampaBlieHUs
ABOITIOIIANY, «O0IIHe 3aKOHOMEPHOCTH SBOJTFOIIHI.

O6opynoBaHue: KOJUIEKIIUN, TepOapuu, MYJSKU HCKOMAEMBIX OCTaTKOB OPraHU3MOB,
MYJSDKM TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB W aTaBU3MOB, KOJUICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HHU Ha 3eMJie
Hayunple TUMOTE3Bl MPOMCXOXKACHUS KU3HM Ha 3emuie. AOWOreHe3 W MaHCIEPMHUSL.
JloHay4yHbIE TIPEICTABICHHS O 3apOXKIACHHHM >KU3HU (KpeamuoHu3M). ['Hmore3a MOCTOSIHHOTO



CaMO3apoKJICHUS KU3HU U €€ ornpoBepxkeHue onbitaMu @. Penu, JI. Cnamtannanu, JI. [Tacrepa.
[TpoucxoxaeHne KU3HU U ACTPOOUOIIOTHSI.

OCHOBHBIE 3Tallbl HEOPTAaHUYECKOW IBOMONMU. [lmaneTapHas (Teosorudeckas) 3BOJIIOIHS.
XumMuueckasi 3BOJIONUsA. AOMOTCHHBIN CHHTE3 OPraHNYeCKHUX BEIIECTB U3 HEopraHmdeckux. OmbIT
C. Munnepa u I'. lOpu. O6pazoBanue momuMepoB u3 MoHoMmepoB. KoamepBartHas rumore3a A.
W. Onapuna, runote3a nepsuyHoro Oynsona J[x. XomnnaeitHa, renernueckas runoresa ['. Mémnepa.
PubGosumer (T.Yex) u rumoreza «mupa PHK» V. IT'unbGepra. dopmupoBanume memMOpan u
BO3HUKHOBEHHE MPOTOKJIETKHU.

Uctopus 3emumn u  wmeroasl €€ wu3ydeHus. Vickomaembple OpraHMYeCKHE OCTATKH.
I'eoxponHomnorus u e€ MmeToibl. OTHOCUTENBHAS U A0COTIOTHAS T€OXPOHOJIOTHS. [ 'e0XpoHOIOrHYecKas
LIKaJIa: S0HBI, APbI, IEPHOJBI, STTOXH.

Hauanbneie 3tanel opraHnyeckoil 3BoitolMu. llosiBieHHE M 3BOMIOLMS NEPBBIX KIIETOK.
Opomtonusi  Merabonu3Ma. Bo3HukHOBeHHME TepBbIX dskocucTeM. COBpEeMEHHbIE MHKPOOHbBIE
OMOTUIEHKYU KaK aHAJIOT MepBBIX Ha 3emite coobmiecTB. CTpoMaronuthl. [IpokapruoThl M 3YKapHOTHI.

[TpoucxoxaeHne 3yKapuoT (CUMOMOTEeHe3). DBONIOIMOHHOE IPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TpyMN
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3TaIlbl BOJIOIUH BRICITUX pacTeHuil. OCHOBHBIE apoMOpQ 03kl pacTeHuid. Bbixon
pactenuit Ha cymy. [losiBIeHHe CTOPOBBIX PACTEHHI U 3aBOEBAHUE UMU CYIIH. CEMEHHBIE PACTECHHS.
IIpoucxoxkaeHUE LIBETKOBBIX PACTEHUM.

OcHOBHBIE JTambl 3BOJIOLUU KUBOTHOTO MHUpa. OcHOBHbIE apoMop(03bl KUBOTHBIX.
Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. llepBbie XOpaoBbIE
KUBOTHBIC. JKW3HL B BOJE. DBOJIIOIMS TO3BOHOYHBIX. [IporcxoxkaeHne ampuOuii u penTuivi.
[IpoucxoxaeHne MICKOMUTAINUX © 0OTUI. [IpuHiun ximrodeBoro apomopdoza. OcBoeHme
0€CI03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMIie 10 3paM M MepuojaM: apxeil, IpoTepo3oi, Naueo30i, Me30301,
KaitHo301. OOIas xapakTepucTHUKa KiIruMaTa M T€0JOoTHYecKux mporeccoB. [losBieHre u pacuBeT
XapaKTepHBIX OpPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCJIOBUS M BIUSHUE Ha Ta30BBId COCTaB
aTMoCQepBhl.

MaccoBbie BBIMHpPAHUSI — SKOJOTUYECKHE KPU3UCHI mpouuioro. [IpudyuHbBl U clneacTBus
MacCOBBbIX BbIMUpaHHi. COBpPEMEHHBIN JKOJOTHYECKUH KpHU3UC, €ro ocoOeHHocTu. IIpobrema
COXpaHeHHs OMOopa3HOoOpaszus Ha 3emiie.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHIMNBI KiIaccU(pUKAUU OpraHU3MOB.
OcCHOBHbBIE CUCTEMAaTUYECKUE IPYIIbI OPTraHU3MOB.

JleMoHCTpanuu

Hoptpetsr: @. Peau, JI. Cnamnanuanu, JI. Ilactrep, WU. W. Meunukos, A. W. Onapus,
Jx. Xonneiin, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer u cxembl: «Cxema omnbita @. Pequy, «Cxema ombita JI. [lactepa mo w3yueHUIo
caMo3apokJeHust xu3Hu», «Cxema omnbita C. Mmuiepa, I'. FOpu», «OTambl HeEOpraHMYECKOU
sBONMIOLUNY, «l'eoXpoHosoruyeckas Mmikana», «HauyanbHble 3Tambl OpraHUYECKON SBOIIOLUN,
«Cxema o0Opa3oBaHHs IYKapHOT IMyTEM cUMOHOTEeHe3a», «CucTemMa KUBON TPUPOasD», «CTpoeHHe
BUpyca», «Apomopho3bl  pacteHuit», «PunnoduTh», «OIHOKIETOUHBIE  BOAOPOCIHY,
«MHOTOKJIETOUHBIE BOJOPOCINY, «Mxu», «llanmopoTHukn», «I'otoceMeHHbIe pacTeHus», «OpraHbl
[[BETKOBBIX pacTeHuit», «Cxema pa3BUTUS KUBOTHOTO MHPa», «ApPOMOP(O3bI KUBOTHBIX,
«IIpocreiimmey», «Kumeunononoctueiey, «llmockue uyepBu», «UnenucroHorue», «PoIObIY,
«3eMHOBOHBIEY, «lIpecMbikaromuecs», «lItunpy, «Muekonuraromme», «Pa3ButHe >XU3HU B
apxeinckou spey», «Pa3BUTHE KU3HHU B MPOTEPO30MCKOMN 3pe», «Pa3BUTHE )XKU3HU B MAJIEO30MCKOM
ape», «Pa3BurTHe KU3HM B ME3030MCKOM dpe», «Pa3BuTue JKM3HU B KaWHO30MCKOW 3pey,
«CoBpeMEHHas1 CHCTEMA OPTaHUYECKOTO MUPAY.

O6opynoBanue: repOapuu pacTeHUN Pa3IMIHBIX OTIEIOB, KOJJIEKIIMHA HACEKOMBIX, BIIKHBIC
npenaparsl )KMBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKIUU HTJIOKOXKHMX, CKEJIEThl MO3BOHOYHBIX




YKUBOTHBIX, dyyena NTHUI] U 3Bepei, KOJUIEKIUNA OKaMEHEJIOCTEH, MOJE3HbIX UCKONAEMBbIX, MYIISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHasi JgadopatopHasi padora «MogenupoBanue onbToB Munepa—tOpu 1o
M3YYCHHIO a0MOTEHHOTO CHHTE3a OPTraHUYECKUX COCTUHEHUN B MIEPBUYHON aTMochepey.

JlaGoparopHass pa6ora «/3yueHue U ONHCaHWE MCKOMAEMbIX OCTAaTKOB JIPEBHUX
OpraHU3MOBY.

IIpakTHyeckas padora «3yueHne ocoOOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHne 0COOCHHOCTEH CTPOCHUS MTO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpouncxo:kaeHne 4eJI0BeKa — AHTPOIOIreHe3

Pa3znensl u 3aaun aHTPOMOIOTUU. METOIbI AHTPOIOJIOTHH.

CTaHOBJICHHE MPEICTABICHUM O MPOUCXOXKICHUM YEJIOBEKA. Penuruo3Hbie BO33PEHUA.
CoBpeMeHHbIE HaYUYHbIE TEOPUH.

CxoncTBO  4YenoBeKa € KMBOTHBIMU. CHCTEMaTHYECKOE  IOJIOKEHUE  YEJIOBEKa.
CBuueTenbcTBa  CXOJCTBA  YEJIOBEKAa C  JKMBOTHBIMU:  CPaBHUTEIHHO-MOP(OIOTHYECKHE,
AMOpHUoONIOTUYECKHE, (PU3NOJIOT0-OMOXUMUYECKUE, TMoBeJAeHueckue. OTiuuus 4YenoBeKa OT
AKUBOTHBIX. [[psIMOX Ok I€HHE U KOMIUJIEKC CBA3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE roJIOBHOIO MO3ra
Y BTOPOM CUTHAJIbHOW CHCTEMBI.

JBmxyme cuiibl ((pakToOpbl) aHTpOIIOreHe3a: OHoIoruyeckue, cornuanbasie. CooTHOLICHHE
OMOJIOTUYECKHUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaUK aHTpororeHe3a. Pannue yenoBekooOpasHble 00€3bsHBI (TPOKOHCYIIBI) U
paHHUE TOHTHJBI — OOIIME TPEIKH YETOBEKOOOpa3HBIX O00E€3bsiIH M JHOJEH. ABCTPAJIONUTEKH —
JBYHOTHME NPEAKU JIIoAeH. UenoBek yMmelnbld, IEpBble U3TOTOBICHMS Opyaud Tpyzna. denmosek
MIPSIMOXO/ISAIIUHN M TIEPBBIN BBIXOJ JIF0 1l 3a ipenenbl Appuku. YenoBek reienp0eprekuii — oOIuit
MpeAOK HEaHJEPTAIbCKOr0 YEJIOBEKa U YEJIOBEKa pa3yMHOro. YenoBek HeaHACPTATbCKUI KaK BUJ
JOAEH XOJOMHOrO KinmaTa. YenoBek pa3yMHbId COBPEMEHHOTO THIMA, JEHHCOBCKUH YEJIOBEK,
OCBOEHHUE KOHTHHEHTOB 3a npefenamMu Adpuku. [laneoreneTika u maieoreHOMHKA.

DBOJIIOIMST COBPEMEHHOTO 4YeJoBeKa. ECTeCTBEHHBI OTOOp B MOMYJSIHUSAX YEIOBEKA.
MyTanuoHHbIH Tporiecc U nonumMopdusM. [lomynsuroHHbIE BOJHBI, Apeid reHoB, MUTpalus H
«3(hdexT ocHOBATENA» B MOMYJSALHUAX COBPEMEHHOT'O YETIOBEKa.

Yenoseueckue pacel. [loHstue o pace. bonbmme pacel: eBporeonaHas (eBpasuiickas),
aBCTpaJIO-HErpouHAs (IKBAaTOpUAIbHAs), MOHTOJIOU IHAS (a3HMaTCKO-aMepUKaHcKas). Bpems u mytu
paccerneHusl 4eloBeKa Mo IutaHere. EAMHCTBO uenoBeueckux pac. HayuyHas HeCOCTOSTENbHOCTH
pacusma. IIpucnocoOneHHOCTh 4YelloBeKa K pa3HbIM YCJIOBHUSM OKpYyXKaromed cpensl. BrusHue
reorpaduueckoii cpepl U apetida reHoB Ha MOP(OIOTHIO U PU3UOTIOTHIO YETIOBEKA.

MexauciuIiuinHapabple  MEeTobl B (pu3uyeckodt  (OMOJIOTHYECKOM)  aHTPOIIOJIOTHH.
DBOJIIOLIMOHHAS] AHTPOIIOJIOT UL M TTAJIE0AHTPOTIONOTHS YeJIOBEUECKUX MOMyisiiuii. bruoconuansHbie
UCCIIeIOBaHMS IPUPOIbI UenoBeka. MccaenoBanne KOABOMIONMHA OMOJIOTUYECKOTO U COLMATBHOIO B
YeJIOBEKE.

JleMoHCTpanuu

Iloprpersr: Y. Jdapsun, JI. JIuku, A. A. Porunckuit, M. M. I'epacumos.

Tabmumpl W cxembl: «kMeToabpl  aHTpomoJorun», «[OJJOBHOM  MO3r  4YeIOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeNeT 4YeloBeKa W CKeNeT IIMMIIaH3e», «PyIuMeHTH u
aTaBU3MBbl», «/[BWKymiuMe CHIIBI  AHTPOIIOT€HE3a», «IBOJIOIMOHHOE JPEBO  YEJIOBEKay,
«ABcTpanonuTek», «4YenoBek ymenslit», «UenoBek NpAMOXOASIUN», «Jl€HHMCOBCKUN YEIOBEK»
«Heannepranbupb», «KpomanboHb, «IIpenku yemoBekay, «ITambl 3BOJIOLNUHA YeI0BeKay, «Pachl
YEJIOBEKay.

O6opynoBaHue: MyJISDKA OKaMEHEJIOCTeH, MPeAMETOB MaTepuaibHOW KyJIbTYpbl MPEIKOB
4enoBeKa, pernpoaykiuu (dpotorpadun) KapTUH ¢ MUPOIOTUISCKUMU U OHOJICHCKUMU CIOXKETaAMH
MIPOUCXOXACHUSI 4eloBeKa, (ororpaduu HAXOAOK HMCKOMAEMbIX OCTaTKOB YENOBEKa, CKEJeT
YeJIoBEeKa, MOJENIb Yeperna 4YeloBeKa M 4Yeperna IIMMIaH3€, MOJIeJb KUCTH YeJOBEKa U KHUCTH
HIMMIIaH3€, MOJEIHN TOpCa NPEIKOB YETIOBEKA.




JladoparopHasi padora «/3yueHrne 0oCOOCHHOCTEN CTPOCHHMSI CKEJIeTa YeJIOBEKa, CBI3aHHbIX
C TIPSIMOXO0KICHHEM.

IIpakTu4yeckasi padora «/3yueHue s3KOJOrHYECKUX afanTaluid 4eJI0BEKa.

Tema 6. DkoJI0rHsl — HAYKA 0 B3AaUMOOTHOIIEHUSIX OPTAHN3MOB M HA/IOPraHU3MEHHBIX
CHCTEM C OKpYy:Kawmel cpenoit

3apoxieHue u pa3BuTHe 3Kkooruu B Tpynax A. 'ym6onsara, K. @. Pynse, H. A. CeBepiosa,
. I'ekkens, A. Tencnu, B. H. Cykauéna. Pazaensl u 3agaun 3x010ruu. CBsA3b SKOJIOTUU C IPYTUMHU
HayKaMH.

Metoasl skonoruu. I[loneBble HaOmioAeHUS. DKCIEPUMEHTHI B AKOJIOTMU: MPHUPOAHBIE U
nabopaTtopuble. MoaenupoBaHie B SKOJIOTUHM. MOHMTOPUHI OKpYKAIOLIeH Cpenbl: JOKaJIbHBIMH,
pPErMOHAIIbHBIN U TJI00ATbHBIN.

3HaueHHE SKOJIOTMYECKUX 3HAHUU ISl 4YeNOBEKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBa CBSi3€l 4eloBe4YeCcTBa € MNpuUpofoil. DopMHpOBaHUE HSKOJOTHYECKOM KYJIbTYpbl U
9KOJIOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHCTpanuu

Hoprpetst: A. 'ymb6onear, K. @. Pynmee, H. A. Cesepuos, 3. I'ekkenb, A.Tencnu, B.
H. Cyxaués.

Tabmumel 1 cxeMsbl: «Pazmensl skomorun», «MeToasl sKonorum», «CxemMa MOHUTOpPUHTA
OKpY>KaloIleu cpesib».

JlabopaTtopHas pabora «/3y4eHrne METOIOB 3KOJIOTHUECKUX UCCIECAOBAHUIN.

Tema 7. Opranu3Mbl U cpeia 00MTAHUSA

Dkonorudeckue (HakTopsl M 3aKOHOMEPHOCTH WX AeicTBus. Kiaccuukais 3K0I0THIecKux
(hakTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpoInoreHHble. OOIMe 3aKOHOMEPHOCTH JEHCTBUS
skonoruueckux ¢akropos. I[Ipasuno muaumyma (K. Hdnpenrens, FO. JIubux). TomepaHTHOCTB.
OBpUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak dKosorndeckuil ¢axrtop. JleldcTBHE pa3HBIX y4acTKOB
COJTHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. ODKOJOTHYECKHE TPYMIMbl PACTEHUM U IKUBOTHBIX IIO
OTHOILLIEHUIO K cBeTy. CUrHaibHas pojib cBeTta. @oTonepuoiusm.

Temmeparypa kak »dkoJiormueckuii ¢akrop. JleiicTBue Temmeparypbl Ha OpPraHU3MBI.
[TolikuioTepMHBIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPTraHU3MBI.

BnaxuocTs kak skojormyeckuit (akrop. IlpucmocoOiienns pacTeHUW K TOAIEPIKAHHIO
BoaHOTO Oananca. Knaccudukarus pacTeHuil o OTHOILIEHUIO K Boje. [IprucnocobieHus :KUBOTHBIX
K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOWTaHUS OpPraHW3MOB: BOJHAs, HA3EMHO-BO3MYIIHAs, MOYBCHHAs, TIIyOWHHAas
MOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOCHHOCTH Ccpell OOUTaHUs
opranu3moB. [IpucnocobaeHust OpraHu3MoB K KU3HU B Pa3HBIX CPEAax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHUE pUTMBbL. CyTOYHBIE M TOAUYHBIE PUTMBI.
[TprcmocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBUH )KH3HU.

JKuznennosie ¢opmbl opranu3MoB. [lonstue o xuzHeHHOU ¢opme. Ku3zHeHHBbIE (HOPMBI
pacTeHui: JepeBbs, KYCTapHHKH, KYCTApPHUYKH, MHOTOJICTHHE TpPAaBbl, OJHOJICTHUE TPAaBBHIL.
Kuznennbie GopMbI KUBOTHBIX: THAPOOUOHTHI, TEOOHOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOCHHS
1 o0pasa KHU3HH.

buotnueckue dakTopsl. Buasl OMoTHYECKUX B3aUMOACHCTBUN: KOHKYPEHITUS, XUIITHUYECTBO,
cumbuo3 u ero ¢opmel. [lapazutusm, koomepaius, MyTyalTu3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxjeOHnuecTBo). Herpoduueckne B3ammMozeiicTBus (Tomuueckue, Gopuyeckue, (hadpuieckue).
3HaueHne OMOTHYECKHUX B3aUMOJICHCTBUUN NJIsi CYIIECTBOBAHUS OPraHU3MOB B Cpele OOUTAHWSL.
[TpyHIMI KOHKYPEHTHOT'O UCKITIOYESHHUS.

JdemoncTpanuu

Tabmuipl U cxeMbl: «IKonorudeckue (Gaxtopsn», «CBETOBOM CHEKTPY», «IKOJIOTHUYECCKUE
TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TE€IIOKPOBHBIE >KMBOTHBIE», «XOJIOJIHOKPOBHBIE
KHUBOTHBIEY, «DU3NOIOTMYECKUE aJanTalui >KUBOTHBIX», «Cpeabl OOUTaHHS OpPraHU3MOBY,
«buonoruveckue puTMbD», «OKu3HeHHBIE (GOPMBI pacTeHUi», «Ku3HeHHBIE (OPMBI KUBOTHBIX),




«9KOCHUCTEMA IMIMPOKOJIMCTBEHHOTO Jieca», «IJKOCUCTEMa XBOMHOro jecay, «llemn nutanus»,
«Xunan4ectBoy, «Ilapasutuzmy, «Konkypenmus», «Cumonosy, «KommeHcanmuzm.

OO6opynoBanue: repbapul  pacTeHUd W KUBOTHBIX, MPHUCIOCOOJEHHBIX K  BIIUSHHUIO
pPa3NUYHBIX  JKOJIOTMYECKHX  (DakTopoB, TepOapuu  CBETOJIOOMBBIX, TEHETIOOMBBIX H
TEHEBBIHOCJIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHETIOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE
pactenusi, repOapuy ¥ KOJUICKIIUU TETUIONIOOUBBIX, 3UMOCTOMKUX, MOPO30yCTOMYMBBIX PAaCTECHUH,
yyuera ITUIL ¥ 3BEPe, TepOapuu pacTeHUH, OTHOCAIIUXCS K TUTpodutam, kcepoduram, Me3opuram,
KOMHATHBIC PACTCHHsI JAHHBIX TPYII, KOJUICKIIMH >KMBOTHBIX, OOWTAIONIMX B Pa3HBIX Cpenax,
repbapuy M KOJUIEKLIMH PACTEHMH M XUBOTHBIX, OOJIAJJAIONIMX YepPTaMU MPUCIIOCOOIIEHHOCTH K
CE30HHBIM H3MEHEHHIM yCIIOBUH KU3HU, repOapry U KOJUICKIIMHA PACTEHUH 1 )KUBOTHBIX Pa3IMYHBIX
KU3HEHHBIX (OpM, KOJUIEKIUH >KUBOTHBIX, YYaCTBYIOIIMX B Ppa3IUYHBIX OUOTHYECKUX
B3aUMOJICHCTBHUSIX.

JladoparopHasi padora «BrIsBieHHE TPUCTIOCOOTICHUI OPTaHU3MOB K BIIUSTHUIO CBETAY.

JlaGopaTopHnasi pa0ora «BbIsBIeHHE NPUCTOCOONECHUI  OpPraHW3MOB K  BIIHMSIHHIO
TEMIIEPATYpPhI».

JlaGopaTopHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHHA U3 pa3HBIX MeECT
oOUTaHHSN.

Tema 8. JkoJiorusi BUA0B U MOMYJISIIUI

DKOJIOTUYECKHE XapaKTepucTUku nomynsuuu. [lomynsuust kak Ouonoruueckas cucTema.
Ponbp HeomHOpOAHOCTH cpenbl, (uU3MYecKknx OaphbepoB W OCOOCHHOCTEH OWOJIOTMH BHUIOB B
(GbOpMUPOBAaHUM MPOCTPAHCTBEHHON CTPYKTYpbl momynsauuid. OCHOBHBIE MOKa3aTeIH MOMYJSLIUU:
YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U MOJIOBAs CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMIT POCTa,
CMEpPTHOCTb, MUTPALIUSL.

DKxoyioruueckasi CTpykrypa nonyisiuuu. OleHKa YUCICHHOCTH homyisuuu. JuHamuka
MOMYJSIUKU U e€ peryisuus. buornueckuil moreHuuan nomynsauud. MonenupoBaHue JTUHAMUKH
nonyisauuu. Kpusbsle pocra uncieHHocTH mnonyisiuud. KpuBble BbDKMBaHUA. Perymsnus
YHUCJIEHHOCTU TMONYJISUUN: poib (HaKTOPOB, 3aBUCSIIMX U HE 3aBHUCSIIUX OT IJIOTHOCTH.
DKoJoru4eckue crpareruu BuaoB (r- u K-crparerun).

[Tonsitue 00 »SKOJOTMYECKOW HUIIE BUaa. MecrooOuTtanue. MHOTOMEpHas MOJEIb
skosiornyecko Humm Jx.M. XarunHcona. Pasmepsl 3konornueckod HuIuM. lloTeHunanbHas u
peain30BaHHAs HUIIH.

Bun kak cucrema nonynsuuii. Apeansl BUIOB. Buabl M HUX JKU3HEHHBIE CTpaTETHH.
DKOJOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEACHUS M MHUIpalMii >KUBOTHBIX. bHojornueckue WHBa3UU
qy»EPOAHBIX BUIOB.

JdemoHncTpannu

[optper: Ix. . XaTuynHCOH.

Tabauiel U cXembl: «IKOJIOTHUECKHE XapaKTepUCTHKU Tomynsanuny», «[IpocrpancTBeHHas
CTpyKTypa momyisiun», «Bo3pacTHple mnupaMuasl nonyiasuuu», «CKoOpocTh — 3acesieHus
MIOBEPXHOCTH 3€MJIM pPA3IMYHBIMU OpraHu3smMamm», «Mogenp skojormdyeckod Humm Jx.
N. XaTtunHCcoHay.

Oo6opynoBanue: repOapuu paCTCHHA, KOJUIEKIIUN KIUBOTHBIX.

Jla6opaTopHnasi pa6ora «IIpucrnocoOnenust ceMsH pacCTeHUN K pacCEeNCHUION.

Tema 9. Jxos10rus cood1mECTB. IKOJOrHYeCKHE CHCTEMBI.

CoobmectBa oprann3moB. buoineHo3 um ero crpykrypa. CBsi3u MEXIy OpraHHM3MaMH B
ouoreHo3se.

DxocucTema Kak oTkpbiTas cuctema (A. JIx. Tencnn). DyHknmoHanbHbIe OJJOKA OPraHU3MOB
B 9KOCHCTEME: MIPOIYLIEHTHI, KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBau. Tpodudeckue memnu
u ceTu. AGuotuueckue 610ku 3xocucteM. [1ouBbl U UIbl B 3KocucTemMax. KpyroBopor BemiecTs u
MIOTOK PHEPTUU B SKOCUCTEME.

OcHoBHBIE MMOKa3aTeau dKOCUCTeMbl. bruomacca u mpoaykius. DKOJOTHYECKHEe MUPAMMU/IBI
qricel, OMOMacchl M SHEPTHUU.




Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HanpaBieHHbIC
3aKOHOMEPHBIE CMEHBI COOOINECTB — CyKIeccuu. llepBUYHBIE W BTOPUYHBIC CYKIIECCUU H UX
NPUYUHBL.  AHTPONIOTEHHBIE  BO3JCUCTBUS Ha  CykKieccuu. KimmakcHoe — COOOIIECTBO.
Bbropa3znoobpasue 1 moJHOTa KpyroBOpoTa BEUIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[IpupoaHble 3KOCUCTEMBI. DKOCUCEMbl 03EP U peK. IKOCUCmeMbl MOpeu U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmoltb.

AHTpPONOTr€HHbIE  KOCUCTEMBI.  Arposkocucrema. ArporeHo3. Pazmuuus  mexnay
AHTPOTIOTEHHBIMU U TIPUPOTHBIMU YKOCHUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. ['opojnckas diopa u dayHa.
CuHaHTpomnu3anus ropojacko gaynsl. bruonorndeckoe n x03sHCTBEHHOE 3HAYEHUE arpO3KOCHCTEM
1 ypOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHPOBAHUS  OCHOBHBIX  B3aUMOJICHCTBUH  OpPraHM3MOB B
aKocucTteMax. Ponb  kackaonoeo aggexkma u  8U008-20upuKamopos (Kinuesvlx 6udos) 6
@yukyuonuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKAY CMEXKHBIMH SKOCHCTEMaMH.
VY CTOWYUBOCTH OPraHU3MOB, MOMYJISIUN U SKOCUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3JECHCTBUM.

Mexanuzmol  6030elicmeusi  3a2pA3HEHULl  PA3HLIX  MUN08 HA  CYOOP2AHUIMEHHOM,
OP2aHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCINEMHOM  YPOBHAX, OCHOBbl  IKOJNOSUUECKO2O
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTol0NI0rusl MOHUTOPHHIAa €CTECTBEHHBIX H
AHTPOTIOTEHHBIX SKOCHUCTEM.

JleMoHCcTpanuu

Hoptper: A. Ix. Tencnu.

Tabmaunel 1 cxeMbl: «CTpyKkTypa OHOIEHO3a», «DKOCHUCTEMa IIUPOKOIUCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIIMOHAIBHBIC TPYIIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucreme», «llemum muTaHus (macTOMIHAS, JETPUTHAs)»,
«DKOJIOTUYECKAsT TMUPAMHIa YHCeT», «DKOJOTHYeCKas MUpamuia OMOMAaCChD», «IKOJIOTHYEeCcKas
nupamuaa sHeprun», «O0pa3zoBanue Oonota», «llepBuunas cykueccus», «BoccraHoBieHue yeca
moclie moxkapay, « 9KOCUcTeMa 03epay, «ArporeHos», «KpyroBopoT BellecTB U MOTOK SHEPTUU B
arpoiieHose», «IIpumeps! ypooskocuctemy».

Oo6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, Yydela ITHII W 3Bepei,
repOapuu KyJIbTYPHBIX U JUKOPACTYLIUX PACTEHU, aKBApUYM KaK MOJIENb SKOCUCTEMBI.

IIpakTnyeckas padora «/3ydyeHue u onrcanue ypooIKOCHCTEMBD».

Jla6opaTopnasi pa6ora «/3ydyeHue pa3HOOOpa3usi MEIKUX MOYBEHHBIX WIEHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKcKkypeust «IKCKypcHsi B THUIHYHBIN OuoreorneHos (B nyOpaBy, Oepe3HSK, €IbHHUK, Ha
CYXOJOJIbHBIM WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKcKypcusi «IKCKYpCHsl B arpodKOCUCTEMY (Ha MOJI€ WIH B TEIUTMYHOE XO3SHCTBO)».

Tema 10. Buocgepa — rinodaabHas 3KocUcTEMA

bruocdepa — obmemnanerapuas 000s1049ka 3eMiIH, TI€ CYIIECTBYET WU CYIIECTBOBANIA )KU3Hb.
PasButue npencrasnenuii o 6uocdepe B Tpyaax J. 3iocca. Yuenue B. . Bepnanckoro o 6uochepe.
O6mactu 6uocheps! u e€ coctas. JKuBoe BeriecTBo 6rochepsl 1 ero GyHKIIUH.

3aKOHOMEPHOCTH CyIliecTBOBaHUA Ouocdeprl. OcobenHocTH OMochepbl Kak Tr1o0aabHON
sKocucTeMbl. JlnHaMudeckoe paBHOBecHe B Onocdepe. KpyroBopoTs! BeIecTB u OMOre0OXUMHUECKIE
UKIBI (Yyriieposa, a30Ta). PUTMUYHOCTS siBIeHUl B Onocdepe.

3oHanbHOCTE OMocdepsl. [lorstue o 6umome. OCHOBHBIE OMOMBI CYIIH: TYHJZIpa, XBOWHBIC
Jieca, CMEIIaHHbIE W IIUPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI, IYCTBIHU, TPOIHMYECKUE Jieca,
BBICOKOTOPBs. KiuMar, pacTUTENIbHBINA U KUBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa U (YHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaNa U 0MochepHbIX
byHKIHIA.

JdemoHncTpanuu

IToptpetnl: B. U. Bepnanckuii, 3. 3rocc.




Tabmumpl u cxeMsbl: «I'eocdepsr 3emmany», «KpyroBopoT azota B mpupomae», «Kpyrosopor
yrieposa B npupoae», «Kpyrosopor kuciopona B mpupopae», «KpyroBopor BoIbI B HPUPOIEY,
«OcHoBHBIE OMOMBI cymny, «Knumatudeckue nosica 3emn», « TyHnpay, «Tairay, «CMmenranHbIi
necy, «llupokonucTBeHHbIH Jiecy, «Ctenby, «CaBanHay, «[lycTeiasay, « Tponuueckuii secy.

OOGopynoBanue: repoapuu paCTEHUH pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesioBek M OKpYy:Kalomias cpeaa

DKOJIOTHYECKUE KPU3UCHI M MX MPpUYUHBL. Bo3eiicTBue yenoBeka Ha onocdepy. 3arpssHenue
BO3IyIIHOW cpenapl. OxpaHa Bo3ayxa. 3arps3HEHHE BOAHON cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX pECypcoB. Mi3MeHeHne KiumMara.

AHTpPONIOT€HHOE BO3/ICHCTBUE HA PACTUTENIbHBIA U KUBOTHBIM MUp. OXpaHa pacTUTEIILHOTO
1 ’KUBOTHOTO MHUpa. OCHOBHBIE MPUHILUIIBI OXpaHbl pUpoabl. KpacHbie kauru. Oco0o oxpaHseMble
npupoausie Tepputopun (OOIIT). boranuueckne caapl ¥ 300I0THYECKHE TAPKH.

OcHOBHbBIE MPUHIMIBI YCTONYMBOTO Pa3BUTHs YeJIOBEUECTBA M MpUpoAbl. PanmonamsHoe
IPUPOJOIIONB30BAHUE M COXpaHEHHE OHOJOTHYEecKoro paszHooOpasus 3emnu.  OOmme
3aKOHOMEPHOCTH TJI00ANbHBIX SKOJIOTHUECKUX KpU3UcoB. OCOOEHHOCTH COBPEMEHHOI0 KpU3Hca U
€ro BEpPOSITHBIC MOCIIEICTBUSI.

Pa3BuTHe MEeTO10B MOHUTOPUHTA PA3BUTHSI OACHBIX TEXHOTEHHBIX MporeccoB. Cucmemmubie
Uccne008aHus nepexooa K pecypcocbepezatouyell u KOHKYPEeHmMOCNHOCOOHOU
aHepeemuxe. buonocuueckoe pasznoobpasue u oOuopecypcol. Hayuonanvhvle ungopmayuoHmvie
cucmemsl, obecneuusarwue O00CMYn K uUHpoOpmMayuu nO COCMOAHUIO OMOENbHbIX 6U008 U
akocucmem. OCHOBbL 3KOpeabUIUMAyUU IKOCUCMeEM U CROCo008 OOpPbObL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHwvix 5KOCUCeEM.

JleMoHCcTpanuu

Tabmuirel v cxeMbl: «3arpsi3HeHIe aTMOC(hepbl», «3arps3HeHne ruapocepry, «3arps3HeHHE
nmouBel», «llapHUKOBEI AhderT», «Ocobo oxpaHseMble TPHUPOAHBIC TEppUTOpUNY, «Mojenu
YIPaBIISIEMOTO MUPay.

ObopynoBanue: ¢poTorpadun OXpaHsIEMBIX pacCTeHWU W KUBOTHBIX KpacHoit kHurum Poccuiickoii
®enepauun, KpacHoi KHUTM peruoHa.




IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 BUOJIOT'MHA HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS OOYYAIOIIMMUCS
IpOrpamMM CpeHero o0IIero 00pa3oBaHus: THYHOCTHBIEC, METAIIPEAMETHBIC U MPEIMETHBIC.

B cTpyKkType JIHWYHOCTHBIX pPE3y/lbTaTOB OCBOEHUS MPOTpamMMbl MO OHOJIOTHH BbIIEICHBI
CIICAYIOIINE COCTABJISIONINE: OCO3HAHUE 00YJaIOMMHCSA POCCUICKOMN IPa)K1aHCKON UICHTUYHOCTH
— TOTOBHOCTH K CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTA U CaMOOIPEAEIICHUIO, HaIuyue Momusayuu K
00y4eHHI0 OMOJIOTHH, YeleHanpagieHnoe pasgumiue BHYyTPEHHUX YOeXKIECHUH JTMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEN U UCTOPUUECKUX TPAIULUI pa3BUTHS OMOIOTHYECKOTO 3HAHUS, 20MOBHOCb
U cnocobHocms OOYUAIOIIUXCSI PYKOBOJACTBOBATbCS B CBOCH  JIEATENBHOCTH  IIEHHOCTHO-
CMBICJIOBBIMU ~ YCTaHOBKaMH, MPHUCYIIMMHU CHCTEME OHOJIOIHYECKOro O0pa30BaHUs, Haluyue
npagoCco3HaHUus SKOJIOTHUECKON KYIbTYPBI, CHOCOOHOCMU CMA8UmMb IETH U CTPOUTH KU3HEHHBIC
IIJIAHBI.

JIMYHOCTHBIE PE3YNIbTAaThl OCBOCHMS MPOTPaMMBbl MO OMOJOTHH JOCTUTAIOTCS B €IMHCTBE
yueOHOM M BOCHUTATEIbHOM AEATEIbHOCTH B COOTBETCTBHU C TPAJAULMOHHBIMU POCCHHCKUMH
COLIMOKYJbTYPHBIMUA, MUCTOPUYECKHMMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, NPHUHSATHIMH B
oOmiecTBe MpaBWJIaMd W HOPMaMHU TIOBEJIEHUS M CIIOCOOCTBYIOT IpolleccaM CaMOIIO3HaHUSA,
CaMOBOCIIUTAHUS U CaMOPa3BUTHS, Pa3BUTUS BHYTPEHHEH MO3ULIMHU JIMYHOCTH, MATPUOTHU3MA U
YB@XKEHHs K 3aKOHY M IPaBOMNOPAJKY, YEIOBEKY Tpyla M CTaplieMy IOKOJIEHHIO, B3aUMHOI'O
yBa)KE€HUs1, 0EPEKHOT0 OTHOILIEHUS K KyJIbTYpPHOMY HACIEIUIO U TPAAULIKIM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit denepanunu, IpupoJie U OKpYKalIIeH cpeae.

JIMYHOCTHBIE pe3yNnbTaThl OCBOCHUS ydueOHOoro mpeamera «buosorus» MOKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaronIuxcsi pyKOBOACTBOBAThCA CGHOPMHUPOBAHHOW BHYTPECHHEH
MO3UIMEH JINYHOCTH, CUCTEMON IIEHHOCTHBIX OPHEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPAJULIHUOHHBIM LIEHHOCTSIM POCCHIICKOT0 00IIECTBa, PACIIUPEHNE KU3HEHHOTO
OIIbITa U ONBITA JEATEIBHOCTH B MPOLIECCE PEATU3ALNN OCHOBHBIX HAIPABJIECHUN BOCIMTATEIBHON
NEeATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAXKJIAHCKONH MO3UIMH  O0y4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOT0 4JIEHa POCCUIICKOTr0 O0IIIECTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOsS3aHHOCTEH, yBa)kKeHHE 3aKOHA W
MPaBONOPSIJIKA;

TOTOBHOCTb K COBMECTHOH TBOPUYECKOH NIE€ATEIHHOCTU MPHU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH yu4eOHBIX U M03HABATEIbHBIX 337a4, BHITIOJHEHUH OMOIOTHYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEENSITh COOCTBEHHYIO MO3UIIUIO [0 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
’KM3HHU U OOBACHATH €6

YMEHHE YUUTHIBATh B CBOMX JEHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICHCTBUS
JOZIEH C pa3HBIMU YOCKICHUSAMH, KYIbTYPHBIMU IIEHHOCTSMH M COIIMATIBHBIM MOJIOKEHHEM;

FOTOBHOCTb K COTPYAHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJIHEHHS] Y4eOHBIX,
II03HABATENbHBIX U UCCIIE0BATENbCKUX 3a1a4, YBAXKUTEILHOTO OTHOLIEHHSI K MHEHHUIO ONIIOHEHTOB
pH 00CYXJIEHNH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTb K T'YMaHUTAapHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUUCKON Tpa)TaHCKOW HIEHTUYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH Mepen PonHoM, ropaocTu 3a cBoi Kpai, cBoro Ponuny,
CBOM A3BIK U KYJIBTYPY, IPOILJIOE U HACTOALIEE MHOIOHALMOHATILHOIO Hapoaa Poccnn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIHUIO U MMAMATHUKAM IPUPOIBL, TOCTUKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTUSAX, TPYAE;



CIIOCOOHOCTH OIIEHMBATh BKJIAJ] POCCUNCKUX YUYEHBIX B CTAHOBIIEHUE U pa3BUTHE OMOJIOTHH,
MMOHVMAaHHUSI 3HAYCHHS OMOJIOTHH B TIO3HAHUU 3aKOHOB IPUPO/IBI, B )KU3HH Y€JIOBEKA U COBPEMEHHOTO
00I11eCTBA;

ujeiHast yOexKIEHHOCTh, TOTOBHOCTh K CITY)KeHHIO U 3ammuTe OTeuecTBa, OTBETCTBEHHOCT 32
ero cynp0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLIEHMBATh CUTYALIUIO U MPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTUPYACH Ha
MOpaTbHO-HPABCTBECHHBIE HOPMBI U IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJIUTENSIM, CO3/IaHHIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O
MPUHATUA LIEHHOCTEH CEMEMHOM KU3HU B COOTBETCTBUHU C TPAIULIMSAMU Hapo0B Poccuu;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

JCTETHYECKOE OTHOIIEHHE K MHUpY, BKIIIOYas 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOILICHUIA;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXCHHIO B Pa3HBIX BHJAX HCKYCCTBA, CTPEMIICHHE IIPOSBIATH
KayecTBa TBOPUYECKOU JTUUYHOCTH;

5) pusznyeckoro BocnuTaHus, GOpMUPOBAHUS KYJIbTYPhI 310POBbS H IMOIIHOHATIHLHOT0
oJaromoJryumsi:

MOHMMAaHHUE W pealn3allys 3J0pOBOro M Oe3omacHoro obpasza KHU3HH (30pOBOE MUTAHUE,
cOOIOICHHE THUTHEHUYECKUX MpaBWJI U HOPM, COANTaHCHPOBAHHBIM PEXUM 3aHATUH U OTAbIXA,
perynspHas pu3ndeckas aKTHBHOCTB), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 3710POBBIO;

MOHMMAaHKE [ICHHOCTH MPaBUJI HHAUBUIYAILHOTO M KOJUIEKTUBHOTO 0€3011aCHOTO MTOBEICHUS
B CUTYallUAX, YTPOXKAIOIINX 370POBbIO U KU3HU JIOJICH;

OCO3HAHHE TMOCIEACTBUI W HENPUATUS BPETHBIX NPUBBIYCK (YMOTPEOJCHUS alKOToJs,
HapKOTUKOB, KypeHHs);

6) TPy10BOT0 BOCTIUTAHMSI:

TOTOBHOCTb K TPY/y, OCO3HaHHUE LIEHHOCTH MacTepCTBa, TPY10JII00Ue;

TOTOBHOCTH K aKTUBHOM JIEATEIHHOCTH TEXHOJIOTUYECKOW U COIMAILHON HAIpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHSTH TaKylO AESITEIbHOCTD;

UMHTEPEC K pa3iuuHbIM cdepaMm TpodecCHOHATBHONW NeATEeThbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOP Oymymieit mpodeccuu u peaaTn30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIE TUTAHBL;

TOTOBHOCTh M CHOCOOHOCTh K OOPa30BaHUIO M €caMOOOPa30BAaHUIO HA MPOTSHKECHUM BCEU
KU3HU;

7) IKOJIOTHYECKOT0 BOCTIUTAHUS

9KOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHMKY >KM3HH Ha 3emIe,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBILIICHHE YPOBHSA SKOJOIMUYECKON KYyJIbTyphl: MNPUOOpPETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIEHKH WX BO3MOKHBIX TIOCIICICTBUN IS OKPYXKAIOIICH CPEJIbI;

OCO3HaHHUE TTI00aJIBLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;

CIIOCOOHOCTH HUCIIOJIB30BATh IPUOOpETaeMbIe PU U3YICHUH OMOJIOTHUH 3HAHUS M YMECHHUS TIPH
peuieHny npoOseM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOJIONOIL30BAaHUEM (COOJIIOIEHUE MPaBUII
MOBE/ICHUS B MIPUPOJIC, HAMIPABJICHHBIX HA COXPAHEHHE PABHOBECHS B SKOCHUCTEMAX, OXpaHy BUIOB,
IKOCHCTEM, OMochepsl);

AKTUBHOE HENPUATHUE JECUCTBUI, IPUHOCAIIUX BPEl OKPYKAOLIEN IPUPOIHON CPENIE, YMEHUE
MIPOTrHO3UPOBATh HEOJIArONPUATHBIE SKOJOTUUYECKHE MOCIEICTBUS MPEINPUHUMAEMbIX NEHCTBUI U
MPEeIOTBPAIIATh HX;

HaJIMYUEe PAa3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON KyJIbTYpbl, OIbITa
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHS  PYKOBOACTBOBATHCS HMH B



MO03HABATEIbHON, KOMMYHUKATHBHOM M COLMAJIbHOW MpaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOH JEATEIIbHOCTH 3KOJIOIMYECKON HANPaBIeHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMUS:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKl M OOLIECTBEHHOM MPaKTUKW, OCHOBAHHOTO Ha JAMAJIOre KYJIbTYp, CIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTA B MOJIHUKYIHTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHTATEIHCKOM KYJIBTYphl KaK CPEACTBAa B3aUMOJEHCTBUS
MEXTY JIFOIbMU U TIO3HAHMSI MUPA;

MOHUMaHue crenu@uKku OWONOTHM KaK HayKd, OCO3HaHUs €€ poid B (POpMUPOBAHUU
palMOHATFHOTO HAayYHOT'O MBINUICHUS, CO3/IaHUM IIEJIOCTHOTO IPEJCTaBICHHUS 00 OKpPY)KaIOIIeM
MHUpE KaK O €JMHCTBE MPUPO/IbI, YeIOBEKa U OOIIECTBA, B TO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH
U peIIeHUH NMPOo0JIeM COXpaHEHUs IPUPOJTHOTO PAaBHOBECHS,

yOexXAEHHOCTh B 3HAUUMOCTH OHMOJIOTHMHU JJIS COBPEMEHHOW IMBMIIM3AIMK: O0OeCIeYeHHs
HOBOTO YpPOBHS Pa3BUTHS MEAULMHBI, CO3JaHUE MEPCIEKTUBHBIX OHOTEXHOJOTHM, CIIOCOOHBIX
pemars pecypcHble MpoOjeMbl pa3BUTHS UYEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 TI00ANbHBIX
HKOJIOTHYECKUX IMpoOsieM M obecreueHus mepexosia K yCTOWYMBOMY Pa3BUTHIO, PALMOHATIBLHOMY
MCIOJIb30BaHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHMOJOTMYECKMX 3HAHUM B IIENSAX IMOBBIIMICHUS OOIIeH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOH TPAMOTHOCTH, KaK COCTAaBHOMW 4YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu u3y4eHun OUoJIoTuH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIONIb30BaTh IOJIydyaeMble 3HAHHUS JUIsl aHanu3a M OOBSCHEHUS SBICHUN
OKpPY)KAIOIIETO MHpa M MPOUCXONAUMX B HEM H3MEHEHUH, yMEHHE [enaTb OOOCHOBAHHbIE
3aKJIIOYCHUS Ha OCHOBE HAy4YHBIX (PaKTOB U MMEIOLINXCS TaHHBIX C LIEIBIO MOTyYSHHS JOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCThH CAaMOCTOSITENIEHO UCTIOIB30BaTh OMOJIIOTMYECKHUE 3HAHUS IS peIIeHuUs TpodiemM
B pEaNIbHBIX KU3HEHHBIX CUTYyaIHIX;

OCO3HAHHME IICHHOCTH HAyYHOM IeSTEIbHOCTH, TOTOBHOCTH OCYHIECTBISTH MPOEKTHYIO H
HCCIIEIOBATENbCKYIO ACSITEIbHOCTh UHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
aKTUBHOMY TIOJIyYEHHIO HOBBIX 3HAHMA 1O OWOJOTMH B COOTBETCTBUU C IKU3HEHHBIMU
NOTPeOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATDI

MerarnpeaMeTHble pe3ybTaThl OCBOSHHs yueOHOro mpeaMera «bHONOTHS» BKIIOYAIOT:
3HaYUMBble s (OPMHUPOBAHUS  MHPOBO33PEHHS  OOYYAIOIIMXCS  MEXAUCLUUIIIMHAPHBIE
(MeXIpeIMeTHBIC) O0IIeHAaYYHbIC TTOHSTHSI, OTPAKAIOIINE IIETTOCTHOCTh HAYYHOW KapTHHBI MHpA U
crenu(puKy METOJO0B MO3HAHMS, HCIOJIb3YeMbIX B E€CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus,
SBJICHHE, MIPOIIECC, CUCTEMA, HAYUHBIH (PaKT, MPUHLUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
WccaenoBaHue, HaONIOJCHWE, W3MEpPEHUe, SKCICPUMEHT W JPYrue); YHUBEpCaJIbHBIC ydeOHBIC
neiictBus  (IO3HABaTelIbHBIE,  KOMMYHHUKATHBHBIC,  PETYJSITHBHBIC),  00ECIEYHBAIONIHE
dbopmupoBanre (QYHKIIMOHAIBHOW TPAaMOTHOCTH W COLMAIBHONH KOMIETEHIIMH OO0ydYaroIInXcs,
CIIOCOOHOCTH 00YYAIOUINXCS UCIIOB30BaTh OCBOCHHbBIE MEX TUCIIUIIIMHAPHBIC, MUPOBO33PEHUYECKHE
3HAHUA U YHUBEpCAJIbHbIE YdeOHbIe IEHCTBUS B IO3HABATENIbHOM U COIIMAIbHOM MPaKTUKE.

B pesynbTare wu3yueHuss OWOJIIOTMM Ha YpOBHE CpenHEro oOmero oOpa3oBaHUS Y
oOyuaromierocss OynyT chOpMHpPOBaHBI TO3HABAaTEIbHBIE YHUBEpPCAJIbHBIE Yy4eOHBIC IEHCTBUS,
KOMMYHHKATUBHBIC YHUBEPCAIbHBIC YU€OHBIC NEHCTBUS, PETYISTUBHBIC YHUBEPCATbHBIC YICOHBIC
NeCTBUS, COBMECTHASI I€ATEIbHOCTb.

MeramnpeaMeTHble pe3yibTaThl OCBOCHUS IMPOTPaMMBbI CpPEAHEro o0Imero ooOpa3oBaHUs
JOJKHBI OTPaKaTh:

OBJaieHne YHUBEPCAJTbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:
1) 6a3oBble JIOTHYeCKHe TeCTBUS:



CaMOCTOSITENIbHO (DOPMYJIMPOBATh W aKTYaJIM3UPOBaTh TpoOIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOJIB30BaTh MPH OCBOCHHUH 3HAHHIA TPUEMBI JIOTHIECKOTO MBIIUICHUS (aHaIH3a, CHHTE3a,
CpaBHEHUS, KiIaccuuKauu, 00001IeHus ), PACKPbIBATH CMBICIT OMOJIOTHYECKHUX MOHSATHH (BBIICTSATH
UX XapaKTepHbIC IPU3HAKH, YCTAHABIMBATD CBS3H C IPYTMMH TIOHSATHSIMH);

OlpeNeNiATh LENU JACATENbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUH HX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABJICHHBIMHU IEIISIMU;

UCITIOJIb30BaTh OWOJIOTHUYECKUE MOHATUS s OOBsICHEHHS (AKTOB U SBICHHHA KHUBOH
TIPUPOIBL;

CTPOUTH JIOTHYECKHE PACCYKIEHUS (MHAYKTUBHBIE, JCTYKTUBHBIC, TIO AaHAJIOTHH), BBISIBIISITH
3aKOHOMEPHOCTH W TPOTHUBOPEYHS B PACCMATPHBACMBIX SBJICHUSX, (OPMYIHPOBATH BBHIBOJABI U
3aKIIIOYCHUS;

NPUMEHSITh CXEMHO-MOJICIIBHBIC CPEICTBA ISl TPEACTABICHUSI CYIIECTBEHHBIX CBS3CH U
OTHOLICHUHA B H3Yy4aeMBbIX OHMOJOTMYECKHMX OOBEKTaX, a TaKKe MPOTUBOPEUYHUH Ppa3HOTO poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX UICTOUHUKAX;

pa3pabaThIBaTh MJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHaAN3a UMEIOIIUXCS MaTePUATbHBIX U
HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTh, OLIEHHBATH COOTBETCTBHUE pPE3YyJbTATOB IEISIM,
OLICHUBATh PUCKH MOCIIEICTBUI e TEITLHOCTH,

KOOPAWHUPOBATh UM BBINOJHATH PAa0OTy B YCIOBUSAX pPEaJbHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATMBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE 1eHCTBHS:

BJIAaJICTh HABBIKAMU Y4eOHO-HCCIIEOBATENLCKOM M TPOEKTHOM JesITeIbHOCTH, HaBBIKAMHU
paspemieHus mpooJieM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY METOOB
peleH sl MPaKTHYECKUX 3aa4, IPUMEHEHHIO Pa3IMYHbIX METO0B TO3HAHUS;

UCTIONIB30BaTh PA3JIMYHbIC BUIBI JCATEIBHOCTH I10 TIOJTYYCHUIO HOBOTO 3HAHHS, €ro
MHTEpOpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B y4YEOHBIX CHUTyallMsX, B TOM YHUCIE TpU
CO3JIaHMH YYEOHBIX M COIMATBHBIX TIPOCKTOB;

dbopMUPOBAaTh HAYYHBIA TUI MBIIUICHUS, BIA/IETh HAYYHOW TEPMUHOJOTHEH, KIFOYCBBIMU
MOHATUSIMU B METOJIAMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 3a7aud B OOpa30BATEIBHOW NEATEIHHOCTH H
KU3HCHHBIX CHTYaIlUsX;

BBISIBJISITH IPUYMHHO-CIICJCTBCHHBIE CBSI3U U aKTYaJIM3UPOBATh 33/1a4y, BBIIBUTATh THIIOTE3Y
e€ peleHus, HaXOJUTh apryMEHTHI ISl JOKa3aTeNbCTBA CBOUX YTBEPKICHUH, 3a/1aBaTh ITapaMeTPhl
U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATh MOJYYCHHBIC B XOJI€ PEIICHUS 3a/1a4l Pe3yJbTaThl, KPUTHYECKH OIICHUBATh
UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CHTYAIIUsIM, OLEHHUBATH IPUOOPETEHHBIHN OIBIT;

OCYILECTBIISATh IIEJICHANIPABICHHBIN IOMCK IEPEHOCa CPEACTB U CIIOCOOOB JCHCTBUS B
po¢eCCHOHANIBHYIO CPENY;

yMETh NEPEHOCUTh 3HAHMS B  [O3HABAaTENBbHYIO W  MPAKTHYECKYl0  00OjacTu
KHU3HEIEATSITHHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC HWJCH, NpEJIaraTh OPUTHHAIBHBIC TOJIXOAbI W PEUICHHUs, CTaBUTh
npoOJIeMBI M 3a[1a4H, IOIYCKAIOIIUE albTepHATUBHbIEC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3JIMYHBIX HMCTOYHHMKAX HH(poOpManuu (TEKCTe y4eOHOro mocoowms,
HAYYHO-TIONYJSIPHOW JIUTEparype, OMOJIOTUYECKUX CIIOBApSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pmaHHbIX, B lHTepHere), aHamM3uUpoBaTh WHGOPMAIMIO pPA3IUYHBIX BUAOB H (opm
MPEJCTAaBICHHS, KPUTUICCKH OIICHUBATH €€ JIOCTOBEPHOCTh Y HEITPOTHBOPEUYHBOCTH;



(GopMynupoBaTh 3ampoChl M MPUMEHATh pa3IMYHbBIC METOJAbl IpPU IIOUCKE M OTOOpe
Ouosiornyeckoit uHdopMaru, He0OXOIUMOM /IS BHIIOJTHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BaHUA HH(DPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPILLIECHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpPATh ONTUMAJIbHYIO (OpPMY TIPEACTABJICHHUS OHOJOTHYECKON
uHpopmanuu (cxemsl, rpaduKy, TUarpaMMsbl, TaOJIHUIIbI, PUCYHKH U APYTOe);

UCMOJb30BaTh HAYYHBIM S3bIK B KauyecTBE CpelICTBA Npu paboTe ¢ OHOIOrH4YecKoin
uHpopMalMell: MPUMEHATh XUMHUYECKHe, (PU3MUYECKHe W MaTeMaTHYeCKHME 3HAKH W CHMBOJIBI,
dbopmynel, abOpeBHATypy, HOMEHKIATYpPy, WCIOJIb30BaTh W MPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIAJCTh HAaBbIKAMM paclO3HaBaHWs M 3allUThl  HMH(pOpManuu, HHGOPMALMOHHON
0€30MaCHOCTH JTMYHOCTH.

OsgJiaieHne YHHBEPCAIbHBIMH KOMMYHUKATHBHBIMH /1CHCTBUSAMM:

1) oOmenue:

OCYILECTBIISATh KOMMYHUKALIUHU BO BCEX c(hepax KU3HU, aKTUBHO Y4aCTBOBATh B IUAJIOTe WU
JMCKYCCHH IO CYILIECTBY 00CYKIaeMoii TeMbl (YMEHHE 33a1aBaTh BOIPOCHI, BBICKA3bIBATH CYXKACHHUS
OTHOCUTEJIBHO BBINOJIHEHUSI TIpeAsiaraéMol 3aladyd, Y4YUThIBATh MHTEPEChl M COIVIACOBAHHOCTH
MO3UIMN APYTHX YYACTHUKOB JIMAJIOTA MU TUCKYCCUN);

pacrio3HaBaTh HeBepOaJIbHbIE CPEACTBA OOLIEHNUS, TOHUMATh 3HaYEHNE COLMAIIbHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHUS! KOH(DIMKTHBIX CHTyallUd, YMETb CMST4aThb KOH(IMKTBI U BECTH
IIEPEroBOPHI;

BJIAJCTh PA3JIMYHBIMH CrHOco0amMH OOIIEHUS M B3aUMOJCHCTBUSA, NMOHMMAaTh HaMEpPEHUS
ApYTUX JIIOJEH, MPOSBIATh YBAaXKUTEIbHOE OTHOUIEHHE K COOECEAHHMKY U B KOPPEKTHOW (opme
(bopMyIHpOBaTH CBOM BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIBb30BAHUEM SI3BIKOBBIX CPEICTB.

2) coBMeCTHaA JeSITeJIbHOCTh:

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBHIyalbHOH palbOThI MpHU
pemeHrn OMOJOrHMYecKord MpoOiIeMbl, 0OOCHOBBIBATH HEOOXOAWMOCTh MPUMEHEHHS TPYIIOBBIX
(dhopM B3aMMOJICHCTBUSI PY PEIICHUH YIECOHOU 3a/1a4u;

BBIOMPATh TEMAaTUKy U METOJbl COBMECTHBIX NEHCTBUH C Y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka’KA0I0 4ileHa KOJUIEKTHUBA;

PUHUMATD 1eJTH COBMECTHOM JEATEIbHOCTH, OPTaHN30BbIBATH M KOOPAWHUPOBATDH ACUCTBUS
10 €€ IOCTUKEHUIO: COCTABIIATH IUIaH IEHCTBUM, paclipeesIATh POJIH C y4ETOM MHEHHH Y4aCTHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM PaboThI;

OLIEHMBATh KaueCTBO CBOET0O BKJIA/la M KaXKJJOr0 yYaCTHUKA KOMaH bl B OOIIMHA pe3ynbTaT 10
pa3pabOTaHHBIM KPUTEPUSIM;

IpeJlaraTb HOBBIE IPOEKTHI, OLCHMBATH MJEH C MO3MLIMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKONU 3HAYMMOCTH;

OCYILECTBIIATh NO3UTUBHOE CTPATETUUECKOE IOBEICHHUE B PA3JINYHBIX CUTYALUsX, IPOSIBIISAThH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

OsgiiaieHNe YHHBEPCAIbHBIMH PeryJIssTHBHBIMH 1eHCTBUAMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJIOrMYECKHE 3HAHUS Il BBISIBIICHUSI IPOOJIEM U MX PELLICHUS B dKU3HEHHBIX
U Y4eOHBIX CUTYaIUsX;

BbIOMpPATh HAa OCHOBE OMOJIOTMYECKUX 3HAHMU LIENEBbIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JICUCTBUSAX M TOCTYNKAaxX IO OTHOLICHHIO K KMBOM MPUPOIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKpY’KaloIINX;

CaMOCTOSITENIFHO OCYLIECTBIISATh MO3HABATENBHYIO CATEIbHOCTb, BBISBIATH IPOOJIEMBI,
CTaBUTh U (OPMYIHUPOBATh COOCTBEHHBIE 3aJjaul B 00pa30BaTEIbHON JIEATEIbHOCTH U KU3HEHHBIX
CUTYalUsAX;

CaMOCTOSITENIBHO COCTABJIAThH IUIAH PELIeHHs MpoOJeMbl ¢ Y4ETOM HMEIOIUXCS PECYpCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTCHUH;



JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuIMpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIGHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBaTh (DOPMHUPOBAHUIO M MPOSIBICHUIO IMUPOKON IPYIUIIMUA B PA3HBIX 00JIACTSIX
3HaHUi, TOCTOSIHHO MOBBIIIATH CBON 00pa30BaTENbHBINA U KYIbTYPHBIA YPOBEHb.

2) cCaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHUBBI B JE€SATEIBHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJIBTATOB LEIISAM;

BJIaJICTh HABBIKAMU MO3HABATENBbHOMN pedIeKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBUI U
MBICIMTENBHBIX NPOLIECCOB, X PE3YIbTaTOB M OCHOBAaHWM, HUCIOIb30BAaTh MPUEMBI pedIIeKCUuu 1is
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEIICHMS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHHS 110 UX CHIKECHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npuHsiTHE ce0s1 U APYTHUX:

NpUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YNIbTATOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH;

pa3BUBATh CIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro 4eJoBeKa.

MHNPEIMETHBIE PE3YJbTATbBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUS COJAEpKaHHs ydeOHOro mpeamera «buonorus» Ha
YTIIyOJIEHHOM YpOBHE OPUEHTHUPOBAHBI Ha obecrieueHne PO HIBHOTO
o0y4yenus oOyuatomuxcst 6uongorud. OHU BKIIOYAIOT: crenupuueckue Ui OHMOJOTHMHM Hay4dHBIE
3HAHUS, YMEHHUS U CIIOCOOBI ACHCTBUN IO OCBOCHHUIO, MHTEPIPETALNH U TIPEOOPa30BaHUIO 3HAHUH,
BUJIBI JICATEIHHOCTH TIO MOJYYCHUIO HOBBIX 3HAHWHM M WX MPUMEHEHUIO B PA3JIMYHBIX y4EOHBIX, a
TaK)K€ B pealibHbIX JKM3HEHHBIX cUTyauusax. [IpeameTHble pe3ynbTaThl MPeACTaBICHBI MO TOAaM
U3yUYCHHUSL.

[TpenmMeTHbIE pe3ynbTaThl OCBOEHUS yueOHoTo npeamera «buonorusi» B 10 knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBAHUH E€CTECTBEHHO-HAYYHOW KapTHHBI MHPA, B MIO3HAHWU 3aKOHOB MPUPOABI U PEIICHUN
po0JieM palMoOHaIBLHOTO MPUPOIONOIb30BaHMS, O BKJIAJAE POCCUNUCKUX U 3apyOekKHBIX yYEHBIX B
pa3BUTHE OMOJIOTHUH;

BJIQJICHUE CUCTEMOW OHMOJIOTMYECKUX 3HAHUI, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroliue
OMOJIOTUYECKHEe TEPMUHBI M TOHATUS (KHU3HB, KIETKa, OpPraHW3M, MeTaboJM3M, TOMEOCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEACTBEHHOCTh, U3MEHUYMBOCTh, POCT U DPAa3BUTHE),
ouosiornyeckue Teopuu (kiaerounas teopus T. [lIsanna, M. llneiinena, P. Bupxosa, xpomocomHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenust (H. V. BaBuioBa — o mienTpax MHOTroo0Opasus u
MIPOUCXOXKACHUS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB MEPBOTO MOKOJICHHUS,
paclleryieHus], YUCTOTHl TaMeT, He3aBUCUMOr0 HacnenoBanus . MeHens, roMoa0ru4eckux psaoB
B HacneacTBeHHOM u3MeHunBoctu H. Y. BaBunosa), mpuHIUIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMH METOJIaMU HAy4YHOTO MO3HAHUS, UCIOJIb3YEMbIX B OMOJIOTHYECKUX
HCCJICTOBAHMIX KUBBIX O0BEKTOB (OMHICAHKE, U3MEPEHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIACIATh CYIIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKApUOT U IYKapuoT,
OJTHOKJICTOYHBIX M MHOTOKJICTOYHBIX OPTaHW3MOB, B TOM 4YHCIIe OaKTepwii, TpuOOB, PACTCHHUI,
KUBOTHBIX U YEJIOBEKa, CTPOCHHUS OPraHOB M CHUCTEM OPraHOB pAacTEHHUH, KHBOTHBIX, YEIOBEKa,
MIPOLIECCOB JKU3HEACATEIHLHOCTH, TIPOTEKAIONINX B OPTaHU3MaX PACTCHUM, KUBOTHBIX U YEIIOBEKA,
OMOJIOTMYECKHUX IPOIIECCOB: OOMEHa BemeCTB (METa0O0IM3M), TIPEBPAIICHHUS YHEPTUH, OpOKECHHS,
aBTOTPO(HOIO M IeTepoOTPOPHOro TUIOB MUTAHUSA, (POTOCHHTE3a U XEMOCUHTE3a, MUTO3a, Meii03a,
ramMeToreHesa, aMOpuoreHe3a, MocTIMOPHOHATIBHOTO Pa3BUTHS, Pa3MHOKEHUS, WHIUBUAYAIbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS TE€HOB, TeTEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;



YMEHHME YCTAHABIMBATh B3aMMOCBS3M MEXAY OpraHOMIaMHM KIETKH U HX (YHKIUSIMHU,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH W WX (YHKIUSAMH, MEXKIYy OpTaHaMU U CHCTEMaMHU OPTaHOB Y
pacTeHUi, )KUBOTHBIX M UeIOBEKa U UX PYHKIMSIMH, MEXKAY CUCTEMaMH OPraHOB U UX (QYHKIUSMHU,
MEXIy dTamaMu OOMEHa BEIEeCTB, dTAalaMH KJISTOYHOTO [UKIIA U KU3HEHHBIX [IUKIIOB OPTaHU3MOB,
JTanaMu SMOPUOHAILHOTO Pa3BUTHS, TCHOTUIIOM U ()EHOTUIIOM, ()EHOTHIIOM M (paKTOpPaMH CPEJIbI
oOuTaHuUs;

YMEHHE BBISIBJIATH OTIMYMTENbHBIE MPU3HAKUA JKUBBIX CHCTEM, B TOM YHCIE PacTEHH,
KUBOTHBIX U YETIOBEKA;

YMEHHE HCII0JIb30BaTh COOTBETCTBYIOIIME apryMEHThI, OMOJOTMYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIIMKY JIJIsl IOKA3aTelIbCTBA POACTBA OPTaHU3MOB PA3HBIX CHCTEMATUYESCKUX TPYIII;

yYMEHHE peliaTh OMOJIOTMYECKUe 3a7a4H, BBISBISATh MPUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OHMOJOTHYECKHMH TPOIECCAaMU U SIBJICHHUSMH, JI€1aTh BBIBOJBI M MPOTHO3BI HA
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATH JIAOOPAaTOpHBIE M TPAKTHYECKHE pPadOThl, COOMIONATh MpaBWiIa HpU
pabote ¢ yaeOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHE BBIABUTATH THUIOTE3bl, TMPOBEPIATh HUX OIKCHEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMynupys Leib UCCIAeA0BaHNs, aHAIM3UPOBATh MMOTYYEHHbIE Pe3YNIbTaThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEIOBATEIBCKOW pPabOTe€ MO OWOIIOTHH, SKOJIOTHH U
MEAMIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTABIATH
MOJIy9E€HHBIEC PE3YNIbTAThl HA YYEHUIECKUX KOH(DEPECHIIHSIX;

YMEHHE OLICHUBATh ITUUYECKHE aCMIEKThl COBPEMEHHBIX MCCIEA0BaHUN B 001acTH OMOJIOTUU U
MEIUIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTUIOJOTBOPEHUE, HAIPABIICHHOE U3MEHEHHE T€HOMA U
CO3/1aHH€ TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BHIOOP OyayIei mpodeccHoHaTbHON AESITENFHOCTH B
o0nactu OMOJIOTUH, MEAULIMHBI, OMOTEXHOJOTUHU, BETEPUHAPHUH, CEIbCKOTO XO34KCTBa, MUIIEBON
MIPOMBIIIJICHHOCTH, YIITYOJISITh TTO3HABATENbHBIM MHTEPEC, HANIPABICHHBIM HA OCO3HAHHBIM BHIOOD
COOTBETCTBYIOIICH MpOdecCuu M MPOAOHKEHHE OHOJIOTHYECKOTO O0pa3oBaHUS B OpraHU3AIMIX
cpeaHero NpogecCuoHaIbHOTO M BBICILIETO 00pa30BaHUs.

[TpenmMeTHBIE pe3ynbTaThl OCBOEHHUS yueOHoro npeamera «buonorusi» B 11 knacce TOMKHBI
OTpaXkaTh:

c(OpMUPOBAHHOCTh 3HAHUNA O MECTE M POJIM OMOJIOTMH B CHCTEME €CTECTBEHHBIX HayK, B
(hOpMUPOBaHUH COBPEMEHHOM €CTECTBEHHO-HAYYHON KApTUHBI MUPA, B TTO3HAHUH 3aKOHOB MPUPOIBI
U PELlIEHUH IKOJIOTUYECKUX MPOOJIeM YeIOBEYECTBA, a TAKXKE B PEILIEHUU BOIPOCOB PAI[MOHATILHOTO
MPUPOIONONB30BaHUsA, U B (OPMUPOBAHUU IEHHOCTHOTO OTHOIICHHUS K MPUPOAE, OOIIECTBY,
YeJI0BEKY, O BKJIa/I€ POCCUMCKHX U 3apYOEKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OUOJIOTHH;

YMEHHE BJAJIETh CHCTEMON OMOJIOTMYECKUX 3HAHUW, KOTOPAs BKIIOYAET OMPEICIICHUS U
MOHMMAaHUE CYIIHOCTH OCHOBOIIOJAraloUIMX OWOJIOTUYECKUX TEPMUHOB M TMOHATUH (BUA,
sKocucTema, Ouoctepa), Ouonorndeckue Tteopuu (3BomronMoHHass Tteopus Y. JlapBuHna,
CUHTETHYECKass Teopus sBoionuu), ydeHus (A. H. CeBeprioBa — 0 MyTAX W HANPABJICHHUIX
spommonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (TeHeTHYecKoro paBHoBecus Jx. Xapam u
B. Baitn6epra, 3apoasmmeBoro cxoactsa K. M. bspa), mnpaBuna (munumyma lO. JInOuxa,
AKOJIOTHUYECKOH MHpaMUbl JHEPTHH ), TUIIOTE3bI (TUroTe3a «mupa PHK» V. 'unbepra);

YMEHHE BJaJeTh OCHOBHBIMH METOJAMU HAYYHOTO TIIO3HAHMS, HCIOIb3YEMbIMH B
OMOJIOTUYECKUX HCCICNOBAHUSAX KUBBIX OOBEKTOB M HKOCHCTEM (ONMHUCaHHE, W3MEpEeHHE,
HalIto/IeHne, IKCIEPUMEHT), Cloco0aMu BBISIBICHUS W OICHKM aHTPONOTE€HHBIX W3MEHEHUU B
PUPO/IE;

YMEHHME BBIJCNATh CYIIECTBEHHbIE IPU3HAKH: BHUAOB, OHMOIreOLEHO30B, SKOCHUCTEM H
ouocdepsl, CTaOWIH3UPYIOMIETO, JBUXKYIIETO U  Pa3phIBAIONIETO €CTECTBEHHOTO OTOOpA,
QJJIONIATPUYECKOT0 U CUMITATPUYECKOT0 BHU1000pa30BaHus, BIAUSHUS ABMXKYIIUX CHJI HBOJIIOLIUU Ha
reHO(OH]] MOMYJSAUN, NPUCHOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHUs, 4YepeloBaHUs
HaIpaBJIEHUH HBOJIOLMHU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B SKOCUCTEMAX;



YMEHHE yCTaHABIMBATh B3aUMOCBSI3U MEXIY MPOIECCAMU 3BOJIOLNH, IBUKYITUMHI CUIaAMU
aHTPOIIOTeHe3a, KOMIOHEHTAMH Pa3IMYHBIX SKOCHCTEM M MPUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;

YMEHHE BBISIBIIATH OTIMUNTEIbHBIE TPU3HAKU JKUBBIX CHCTEM, IPUCTIOCOOIEHHOCTh BUJIOB K
cpene oOutaHus, aOMOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AHTPOIIOTCHHBIX U3MEHEHUN B AKOCHUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE HCIIOJIb30BaTh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOIMYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY Ui JIOKa3aTeIbCTBAa POJCTBA OPraHU3MOB pPAa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeAbl OOMTaHUS, €IMHCTBA YEJIOBEYECKUX pPaC, HEOOXOAMMOCTHU
COXPaHEHHUS MHOrooOpa3usi BUJOB M DKOCHCTEM KakK YCIOBHUSI COCYIIECTBOBaHHUS MPUPOIBI U
YeJI0BEYECTBA;

yYMEHHE peliaTh OMOJIOTMYECKUe 3a7a4H, BBISBISATh MPUYMHHO-CIIECTBEHHBIE CBSI3U MEXIY
UCCIIelyeMbIMI OMOJIOTHUECKUMH TIPOLIECCAMU U SIBICHUSIMH, JeNlaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBaHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOJIHATH JIAOOPAaTOpHBIE M TPAKTHYECKHE pPadOThl, COOMIONATh MpaBWiIa HpU
pabote ¢ yaeOHBIM | JIa0OPaTOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIABUIaTh THUIOTE3bl, TMPOBEPATh WX OSKCIECPUMEHTAIBHBIMH CPEICTBAMH,
bopMynupys Leib UCCIAeA0BaHNs, aHAIM3UPOBATh MMOTYYEHHbIE Pe3YNIbTaThl U JIENIaTh BBIBOIBI,

YMEHHE y4acTBOBATh B Y4EOHO-HCCIIEIOBATEIBCKOW pPabOTe€ MO OWOIIOTHH, SKOJIOTHH U
MEAMIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MNPEACTABIATH
MOJTyYeHHBIE PE3yJIbTaThl HA YIEHUYECKUX KOH(EPEHIUX;

YMEHHE OLIEHUBATh TUIIOTE3bI U TEOPUH O MPOUCXOKICHUH KU3HH, YETIOBEKA U YEIOBEYECKUX
pac, 0 IpUYHMHAX, TOCJIEACTBUAX U CIIOcOo0ax MpeoTBpalleH s TI00anbHBIX U3MEHEHUH B Ouochepe;

YMEHHE OCYILIECTBIISTh OCO3HAHHBIN BHIOOP Oyayliei nmpodeccuoHanbHON AESITETbHOCTH B
o0acTi OMOJIOTHH, PKOJOTHH, MPUPOAONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJIOTHH, TICUXOJIOTHH,
BETEPUHAPUH, CEIBCKOrO XO3sIMCTBa, MUIIEBOW MPOMBINIJICHHOCTH, YIIyOJsTh MO3HABATENbHBIN
MHTEpEC, HaNpaBJICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Mpodeccuu M MpPOA0JIKEHHE
OMOJIOTMYECKOTO O00pa30BaHUs B OpPraHU3AMAX CpPeAHEro NPO(ECCHOHATBHOTO U BBICIIETO
o0Opa3oBaHMUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
No HaunmenoBanue pa3aenoB U TeEM IPOTrpaMMBI ‘ KonuuecTBo yacos | OnekTpoHHBIC (IU(PPOBLIE)
n/m Bcero| KontponbHbIE [IpakTHyeckue 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
|1 ”BI/IOJIOFI/ISI KaK HayKa H 1 H H ” ‘
|2 ”)KHBHe CUCTEMBI U UX U3YYCHUE H 2 H H ” ‘
|3 ”BI/IOJ‘IOFI/IH KJICTKH H 2 H H 0.5 ” ‘
|4 HXI/IMquCKaﬂ OpraHu3alys KIECTKU H 10 H H 1 H ‘
|5 ”CTpOGHI/Ie U (PYHKIIMU KJIETKH H 8 H H 2 ” ‘
|6 ”O6M€H BEIICCTB U NIPEBPAILICHUE JHEPTHH B KIIETKE H 9 H H 1 ” ‘
7 HacnencrBennas nundopmanus u peanusanus e€ B 9 0.5
KJIETKE
|8 ”}KI/ISHeHHHI‘/’I LIMKJI KJICTKH H 6 H H 1 ” ‘
|9 ”CTpoem/Ie 1 QyHKIMU OpraHU3MOB H 17 H H 1.5 ” ‘
|10 ”Pa3MHo>KeHHe Y pa3BUTHE OPraHU3MOB H 8 H H 1.5 ” ‘
11 |['eneruka — Hayka 0 HacJIE€ICTBEHHOCTH U 2 0.5
U3MEHYHBOCTU OPraHU3MOB

|12 ”3aK0H0MepHOCTH HACJICICTBEHHOCTH H 10 H H 1 ” ‘
|13 ”3aK0H0MepHOCTH U3MEHUYUBOCTH H 6 H H 1 ” ‘
|14 ”FeHeTHKa 9eJI0BeKa H 3 H H 0.5 ” ‘
|15 ”CGJ'IGKHI/ISI OpPTraHU3MOB H 4 H H 1 H ‘
|16 ”BI/IOTGXHOJ‘IOFI/IH U CUHTETHYECKas ONOJIOTHs H 4 H H H ‘
|17 ”PGSGPBHOG BpEMs H 1 H 1 H H ‘
IOBILIEE KOJIJMYECTBO YACOB ITO IIPOTPAMME || 102 || 1 [ 13 | |




11 KJTACC

No HanmenoBanue pa3ienoB U TeM IPOrpaMMbI KonnyecTBo 4acoB | OnekTpoHHbIC (U(PPOBLIE)
n/n Beero|| Kourponbubie [TpakTuueckue 0bpazoBaTeNbHbIe PECYPCEI
paboThI paboThI
1 3apoxkAeHUE U pa3BUTHE HBOJIIOIMOHHBIX MTPEACTABICHHN B 4
Ouosorun
|2 ”MI/IKpOZ-)BOJIIOI_II/ISI U €€ pe3yNbTaThl || 14 || H 2 || ‘
|3 ||MaKp03B0mou1/m U €€ pe3yNbTaThl || 6 || H || ‘
|4 ||Hp0cho>Kz[eHI/1e Y pa3BHUTHE KU3HU Ha 3eMiie || 15 || H 1.5 || ‘
|5 ”HpOI/ICXO)KI[eHI/Ie YEJIOBEKA — AaHTPOIIOT€HE3 || 10 || H 1 || ‘
6 DKOJIOTUsl — HayKa O B3aMMOOTHOILIEHUSIX OPraHU3MOB U 3 0.5
HaJIOPTraHU3MEHHBIX CUCTEM C OKPYXKAIOUIEN CPENOM
|7 ||OpI‘aHI/13MbI U cpesia 00uTaHus || 9 || H 1.5 || ‘
|8 ||3KOJIOFI/ISI BHJIOB U MOMYJISLIUIA ” 9 ” H 0.5 ” ‘
|9 ||9Konor1/1;1 co001EeCTB. DKOJIOTHYECKUE CUCTEMBI || 12 || H 0.5 || ‘
|10 ||B1/Ioc¢)epa — riiobalibHast YKOCUCTEMA || 6 || H || ‘
|11 ”qu'IOBeK U OKpY>Karollas cpesa || 6 || H || ‘
|12 ||Pe3epBHoe BpeMst || 8 || 1 H || ‘
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 1 | 7.5 I |




INOYPOYHOE INIJTAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U(PPOBHIC
n/m Bcero|| Kontponbasle || [Ipaktnueckne | M3YICHIA obpasosatenbHbIe
paboThI paboTHI peCYpCBI
1  |[buonorus kak KOMIUIEKCHasl HayKa M KaK 4acTh COBPEMEHHOTO 1
oOmecTBa
|2 ||}KI/IBLIe CHCTEMBI U UX CBOMCTBA H 1 H H H H
|3 ||Yp0BHeBa;1 OpraHu3alus JXUBBIX CUCTEM H 1 H H H H
|4 ||I/ICTOpI/ISI OTKPBITHS U N3ydeHUs KieTku. Knetounas teopus H 1 H H H H
5 |[Meroabl MOJEKYISPHON U KiIeTouHoU 6uonoruu. [Ipakruueckas 1 0.5
pabota «/3yueHrne MeTo0B KJIETOYHOM Ouosoruu (Xxpomartorpadus,
anekTpodopes, nudpdepennmansHoe eHTpudyruposanue, [1LP)»
|6 ”XI/IMI/I‘IGCKI/Iﬁ COCTaB KJIETKU H 1 H H H H
|7 ||MHHepanLHLIe BEILECTBA KJIETKH, UX OMOJIOrHYeCKas pojib H 1 H H H H
8  ||Oprannueckue BemecTBa KieTku — Oenku. JlaboparopHas pabora 1 0.5
«O06Hapyx)eHHe OSIKOB C MOMOIIBI0 KAUYECTBEHHBIX PEaKIIU»
|9 ||CBOI71CTBa, Kinaccupukanus 1 GQyHKIUH OEIKOB H 1 H H H H
|10 ||OpraHquCKHe BEIIECTBA KIETKH — YIJICBOJIbI H 1 H H H H
|1 1 ||OpraHquCKHe BEIIECCTBA KIETKHA — JIMIIHJIBI H 1 H H H H
12 |Hykneunossie kucnotsl. JIHK u PHK. JIaboparopnas pabota 1 0.5
«HccnenoBanue HyKIEHHOBBIX KMCIIOT, BBIIETIEHHBIX U3 KJIETOK
pa3IMYHBIX OPTaHU3MOBY
13 ||Crpoenne u dpyakiuu AT®. JIpyrue nykineo3uarpudochars 1
(HTD)
14 ||CexBenupoBanue JIHK. MeToabsl reHOMHKH, TPAHCKPUTITOMHKH, 1
IPOTEOMHKHU




No Tema ypoka | KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/m Bcero|| Kontponbasle || [IpakTnueckne | M3YICHIA obpasosatenbHbIe
paboTHI paboTHI peCYpCBI
|15 ”MGTO,Z[H CTPYKTYpPHOI OHonorun H 1 H H H H
|16 ”TI/IHH kieToK. IIpokapuornyeckas KiaeTka H 1 H H H H
17 ||Ctpoenue sykapuoTudeckoi kietku. [Ipaktudeckas pabora 1 0.5
«V3y4yeHune cBOMCTB KJICTOYHON MEMOpPaHbI»
|18 ||HOBerHOCTHbH71 anmnapar KJIeTKU H 1 H H H H
19 ||OnnomMeMOpaHHbIe OpraHou bl KieTku. [Ipaktuaeckas paboTta 1 0.5
«M3yueHune NBUKEHUS IIUTOIIIA3Mbl B PACTUTEIBHBIX KIETKaX»
20 ||[losmyaBTOHOMHBIE OpraHOW bl KJIETKA: MUTOXOHIPUH, IIJIACTHU]IBI. 1 0.5
JlaGopaTtopHnas pabota «lcciaenoBanue mia3mMoin3a u
JICTIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)
|21 ||H€MGM6paHHBIe OpraHoOu bl KJIIETKU H 1 H H H H
22 |[Crpoene u gy siapa L] | | |
23 ||CpaBHHTENBHAS XapaKTEPUCTUKA KJIETOK 3yKapuoT. JJabopaTropHas 1 0.5
pabota «/3yueHne CTpOoeHUs KJIETOK pa3InYHbIX OPTaHU3MOBY
24 ||AccuMUIAINS ¥ TUCCUMIIISIIIAS — JIBE CTOPOHBI METa0OIU3Ma. 1
Tumnber oOMeHa BemecTB. JlabopaTopHas pabora «3ydyeHue
KaTaJIMTUYECKOM aKTUBHOCTH (PEpPMEHTOB (Ha MPUMEPE aMUIIa3bl
WJTH KaTajasbl)»
25 ||®@epMEHTATHBHBIN XapaKTep PEeaKkIuid KICTOYHOTO0 MEeTa0oIM3Ma. 1 0.5
JlaboparopHas pabota «3ydeHue GepMEHTaTUBHOTO paCHICTUICHUS
NEPOKCH/IA BOJIOPO/IA B PACTUTEIBHBIX U dKUBOTHBIX KJIETKAX)
|26 ||BeJ1KH-aKTHBaTopH U OEJIKH-UHTHOUTOPBI H 1 H H H H
|27 ||ABT0Tp0(beH71 TUI 0OMEHa BEILeCTB H 1 H H H H
28 |@orocunres L1 | | |
29 |[XemocunTes. JlabopaTopHas padora «CpaBHEHHE MPOIECCOB 1 0.5

q)OTOCI/IHTe?)a 1 XEMOCHHTEC3a»




No Tema ypoka | KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/m Bcero|| Kontponbasle || [IpakTnueckne | M3YICHIA obpazoBatenbHEIe
paboThI paboThI peCyperl

30 ||Ana’pobHbIe opranu3Mbl. Buasl 6poxkenus. JlabopaTopHas padora 1

«CpaBHeHHe IPOLECCOB OPOKEHHS U IbIXaHUS»
|31 ||A3p06HbIe OpraHu3Mbl. DTalbl YHEPreTUIECKOro 0OMeHa H 1 H H H H ‘
32 ||[QHeprus MmemOpaHHOTO rpaauenTa nporoHoB. Cunre3 AT®: padora | 1

npoToHHON AT®-cuHTa3bI
|33 ||PeaKuHH MaTPUYHOTO CUHTE3a H 1 H H H H ‘
|34 ”TpaHCKpI/IHHI/ISI — marpuunbli cuaTe3 PHK H 1 H H H H ‘
|35 ”TpaHCJI}II_[I/I}I U €€ HTalbl H 1 H H H H ‘
|36 ||K0):[Hp0BaHI/1e aMuHOKHcnoT. Posk pubocoM B OrocuHTese Oenka H 1 H H H H ‘
|37 ||OpraHI/13auI/151 TE€HOMa y ITPOKApUOT U DYKAPUOT H 1 H H H H ‘
|38 ||MoneKyn51pHHe MEXaHU3MBI DKCIIPECCHH T'€HOB Y DYKapHOT H 1 H H H H ‘
39 |[Bupycsl — BHEKJIETOUHbIE ()OPMBI KU3HH U OOJIUTATHBIC MTapa3UTHI. 1 0.5

ITpaktnueckas pabora «Co3jaHue MOJIENIN BUPYCa»
|40 ”BI/IpyCHHe 3a00J1eBaHMsl YEIOBEKA, )KUBOTHBIX, PACTEHHH H 1 H H H H ‘
|41 ”HaHOTeXHOJ'IOFI/II/I B OMOJIOTUH U MEIUIIMHE H 1 H H H H ‘
|42 ||}KI/13HeHHLH‘/'I LIUKJI KJIETKH H 1 H H H H ‘
|43 ||ManI/IqHLH71 cunres JJHK H 1 H H H H ‘
44 | Xpomocomsl. JlabopaTtopHas pabdora «3yueHue XxpoMocoM Ha 1 0.5

TOTOBBIX MUKPOIIpENnapaTax»»
|45 ||,Z[eneHHe KIJIETKA — MUTO3 H 1 H H H H ‘
46 || Tumnsr knetok. Kapuokunes u nutokunes. JlaboparopHas padora 1 0.5

«HaOmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEIKa JyKa (Ha

TOTOBBIX MUKPOIIPENApaTax)»
|47 ||Peryn51u1/151 YKM3HEHHOT'0 IUKJIA KJIETOK H 1 H H H H ‘
|48 ||OpraHH3M KaK €JMHOE LIEJI0e H 1 H H H H ‘




No Tema ypoka KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/m Bcero|| Kontponbasle || [IpakTnueckne | M3YICHIA obpasosatenbHbIe
paboTHI paboTHI peCYpCBI

49 | Txanu pacrenuii. JlJaboparopnas padota «/3yueHue Tkanei 1 0.5

pacTeHHI»
50 ||Txanu *XMBOTHBIX U uenoBeka. JlaboparopHas padora «3yueHue 1 0.5

TKaHEW dUBOTHBIX)»
51 ||Opransl. Cuctemsl opradoB. JlabopaTopnas padora «3yuenune 1 0.5

OpraHoOB IBETKOBOT'O PACTEHUS»
|52 ||Onopa TeJla OpraHU3MOB H 1 H H H H ‘
|53 ||I[BI/I>KeHHe OpraHu3MOB H 1 H H H H ‘
|54 ”HI/ITaHI/Ie OpPTraHU3MOB H 1 H H H H ‘
55 |[[lutaHue MO3BOHOYHBIX KUBOTHBIX. [IHIlIEBapuTEIBLHAS CUCTEMA 1

YyeJI0BEKa
|56 ||I[blxaHHe OpraHU3MOB H 1 H H H H ‘
|57 ||,Z[LIX3HI/Ie II03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA H 1 H H H H ‘
|58 ||TpchnopT BEILIECTB Y OPTaHU3MOB H 1 H H H H ‘
|59 ||KpOBeHOCHa;1 CHCTEMa IT03BOHOYHBIX )KMBOTHBIX U YEJIOBEKA H 1 H H H H ‘
|60 ”BBI,Z[GJIGHI/IG y OpraHM3MOB H 1 H H H H ‘
|61 ||3a1uHTa Yy OpraHu3MOB H 1 H H H H ‘
|62 ||I/IMMyHHa;1 CUCTEMA YEJIOBEKA H 1 H H H H ‘
|63 ”PaS,I[pa}KI/IMOCTI) U PETYJISILUSA Y OPraHU3MOB H 1 H H H H ‘
64 |['ymopanpHas peryiasuus U SHIOKPUHHAS CUCTEMA KUBOTHBIX U 1

YeJI0BEKa
|65 ||<130pr1 Pa3MHOKEHMs OPraHU3MOB H 1 H H H H ‘
|66 ||H0JIOBoe Pa3sMHOKCHHE H 1 H H H H ‘
67_|Meiios L1 H H H |




No Tema ypoka KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/n Bceero|| Kontponbnsie || [Tpaktuueckue | M3YICHIA obpazoBatenbHEIe
paboTHI paboTHI peCYpCBI

68 |amerorene3. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KJIETOK. 1 0.5

JlaGopaTtopHnas pabota «/3yueHue CTpoeHuUs MOJOBBIX KJIETOK Ha

TOTOBBIX MHKPOIpEnapaTax»
|69 ”I/IHI[I/IBI/II[yaJ'II)HOG pa3sBUTHE OPraHU3MOB — OHTOI'CHE3 H 1 H H H H ‘
|7O ||3aKnazLKa OpPraHOB M TKAHEH M3 3apOJbINIEBBIX JIHCTKOB H 1 H H H H ‘
71 ||[Poct u pa3BuTHE )XHBOTHBIX. JlabopaTtopHas padoTa «BrisBieHne 1 0.5

NPU3HAKOB CXOJICTBA 3apOJIbIIICH MO3BOHOUHBIX KUBOTHBIX)
72 |[Pa3MHOXeHHE U pa3BuTHE pacTeHuil. JlaboparopHas paboTa 1 0.5

«CTpoeHne OpraHoB pa3MHOKEHUSI BBICIIIUX PACTCHUI
|73 ||I/ICT0pH;1 CTaHOBJICHUS U Pa3BUTHs I'€HETUKU KaK HAYKU H 1 H H H H
74 ||OcHOBHBIC OHATHS U CUMBOJIBI reHeTUKU. JlabopaTopHas paboTta 1 0.5

«/Ipo3oduna kak 00BEKT TEHETUISCKUX MCCIICTOBAHUI
75 ||3akOHOMEpPHOCTH HacJIeIOBaHUS MPU3HAKOB. MOHOTHOpUTHOE 1 0.5

ckpemuBanue. [Ipaktuaeckas padora "M3yueHne pe3ynbTaToB

MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30PHUIBI"
|76 ||L[HT0n0queCKHe OCHOBBI MOHOTMOPHTHOTO CKPELMBAHHs H 1 H H H H ‘
|77 ||AHanH3pr10mee ckpenBanue. Hemoinoe noMuHUpOBaHUE H 1 H H H H ‘
78 || AuruOpunHoe ckpemmBanue. [Ipaktuueckas padota «M3ydenue 1 0.5

pe3yJIbTaTOB TUTMOPUIHOTO CKPEIIMBAHUS Y APO30(UIBD)
|79 ”HI/ITOJIOFI/I‘IGCKI/IG OCHOBBI JUTMOPUIHOTO CKPEIMBaHUs H 1 H H H H ‘
|80 ||CuermeHH06 HAcJIeJ0OBaHHE IIPU3HAKOB H 1 H H H H ‘
|81 ||Xp0M0c0MHa51 TEOpHsl HACJIEICTBEHHOCTH H 1 H H H H ‘
|82 ||FeHeTHKa 1oja H 1 H H H H ‘
|83 ”FGHOTI/IH KaK [[EJIOCTHAsl CHCTEMA H 1 H H H H ‘
84 |['eHeTHuecKUiA KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U 1

YCIIOBCKa




No Tema ypoka | KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/m Bcero|| Kontponbasle || [IpakTnueckne | M3YICHIA obpasosatenbHbIe
paboTHI paboTHI peCYpCBI
|85 ||I/I3MquHBOCTb MPU3HAKOB. BUIbI U3MEHUNBOCTH H 1 H H H H
|86 ”MOI[I/I(l)I/IKaI_[I/IOHHaH M3MEHYUBOCTh H 1 H H H H
87 ||BapuanmoHHBINA s M BaprallioHHas KpuBas. JlabopaTopHas 1 0.5
pabota «MccnenoBanue 3aKOHOMEPHOCTEH MOIU(UKAITMOHHON
u3MeHYuBOCTH. [locTpoeHne BapHalliOHHOTO psiJia U BapUAIlMOHHOM
KPHUBOW»
|88 ”reHOTI/IHI/I‘IGCKa}I M3MEHYUBOCTh. KOMOMHATHBHASI N3MEHUHUBOCTh H 1 H H H H
89 |[MyraunonHas u3MeHUYNBOCTh. [IpakTiueckas pabora «MyTauuu y 1 0.5
npo30¢uIBI (Ha TOTOBBIX MUKpPOITpENaparax )»
90 (|[3aKOHOMEpPHOCTH MYTALIMOHHOIO MpoIlecca. DMUTCHETHKA U 1
SMUTEHOMUKA
91 |[eneruxa vyemoBeka. [IpakTuueckas pabora «CoctaBieHue u aHamm3 || | 0.5
POIOCIOBHOM»
|92 ”MGTO,Z[H MEIUIIMHCKON T€HETUKU H 1 H H H H
93 ||3HaueHHe MEAUIIMHCKOW T€HETUKHU B MPEIOTBPAILCHUH U JICYEHUU 1
IreHETUYECKUX 3a00JIeBaHMI YeIoBeKa
94 ||OcHoBHBIe OHATHS cenekuuu. JJabopaTropHas padora «3yuenue 1 0.5
COPTOB KYJbTYPHBIX PAaCTEHUH U MOPOJ JTOMAIIHUX KUBOTHBIX»
95 |[MeTobl cenekimoHHoM paboThl. JlabopartopHas padota «M3ydenue 1 0.5
METOJIOB CEJIEKLIUN PACTEHUI»
96 ||JocTrKeHHs CeIeKIMU PaCTEHUI U )KUBOTHBIX. [IpakTrueckas 1
pabota «[IpuBHBKa pacTeHUII»
|97 ||C0xpaHeHHe, U3Y4YEHHE U UCIOJIb30BaHUE N'EHETUUECKUX PECYPCOB H 1 H H H H
98 ||buoTexHONOrMs Kak HayKa M 0Tpacib npou3BoacTBa. [IpakTuueckas || 1 0.5
pabota «3yueHne 00beKTOB OMOTEXHOIOTUH
|99 ”OCHOBHHG HaIpaBJIeHUs] CHHTETHYECKON OMOJIOrHU H 1 H H H H




No Tema ypoka | KonnuecTBo yacon ‘ Hara DneKTpoHHBIE U POBHIC
n/n Bceero|| Kontponbnsie || [Tpaktuueckue | M3YICHIA obpazoBatenbHEIe
paboTHI paboTHI peCYpCBI
|100 ||Xp0Moc0MHa;1 U TeHHasl NHKEHEpUs H 1 H H H H ‘
|101 ”MGILI/IHI/IHCKI/IG OMOTEXHOIOTUU H 1 H H H H ‘
|102 ||Hp0Me>KyT0qHa;{ aTTecTanys H 1 H 1 H H H ‘
IOBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 || 1 I 13.5 I |
11 KJIACC
No Tema ypoka | KonnuecTBo wacon | Hara DIIEeKTPOHHBIE IIUPPOBBIC
n/n Bceero| Kontponsnsie || [Ipaktuueckue || 13YICHHA 0bpazoBaTebHbIe
paboTHI paboTHI peCypert
|1 HBBOH}OL{HOHHaﬂ teopus Y. Jlapsuna H 1 H H H H ‘
|2 HIIBH}KymHe CHJIBI HBOJIIOMH BUI0B 110 Y. JlapBuny H 1 H H ” H ‘
|3 HBopb6a 3a CyLECTBOBAHUE, €CTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOp H 1 H H H H ‘
|4 HCDopMHpOBaHHe CUHTETUYECKON TEOPUU IBOJIIOLUU H 1 H H ” H ‘
5  ||9Tambl 3BOIIOLUOHHOIO IPOLECCa: MUKPO3BOIIOLNS U 1
MAaKpO3BOJIIOLHS
|6 HHonyn;IuH;I — DJIEMEHTApHas €MHUIA DBOJIIOLUU H 1 H H ” H ‘
7  ||3akoH reHernyeckoro pasHosecus J[x. Xapau, B. BaitnOepra. 1 0.5
JlaboparopHnast pabota «BplIsiBIIeHHEe H3MEHYUBOCTH y 0COOEH OHOTO
BHUJIA»
|8 HQJIeMeHTapHHe (axTOpHI BOTIONHN H 1 H H ” H ‘
|9 HB(b(l)eKT ocHoBaTessl. DQQEKT OYTBUIOYHOTO FOPJIBIIIKA H 1 H H H H ‘
|10 HMI/IFpaI_[I/II/I. W3onsumu nonynsiumii: reorpapuyeckas, 6Honor1/1qec1<aﬂH 1 H H H H ‘
|1 1 HECTeCTBeHHHﬁ 0TOOp — HanpapJAOIUI (akTOp HBOTIOLUU H 1 H H H H ‘
[12_|[Monooit orop Lt ] | | | |




No Tema ypoka KonnuecTBo yacon | Hara DIIeKTPOHHBIE TIUPPOBHIC
n/m Bcero|| Kontponsasle | Ipaktuueckue || A3YTCHIA obpasosatesbHbIe
paboTHI paboThI peCypCBI

13 |[IIpucnocoGieHHOCTh OPraHM3MOB KaK Pe3yabTaT MUKPOIBOIIOIHH. 1 0.5

Jlaboparopnast pabota «M3yuenne apoMoph030B U UINOATANTAINI

Y PACTEHUI U JKUBOTHBIX)
14 |I[Ipumepbl NpUCTIOCOOJICHUI Y OPraHU3MOB: MOP(HOIOTHIYECKUE, 1 0.5

¢dusnonorudeckue, OMOXMMHUECKHE, ToBeneHdYeckue. JlaboparopHas

pabota «IIpucmocobnaeHust OpraHu3MOB U X OTHOCUTEIbHAS

11eTIECO00PA3HOCTH)»
15 |[Buna, ero kputepuu u cTpykrypa. JJaboparopHas pabora 1 0.5

«CpaBHEHHE BUA0OB 10 MOP(POIOTrHUECKOMY KPUTEPUIO»
[16_|[Crpyirypa B L1 | | | |
|17 HBI/IILOO6p330BaHHe KaK pe3yabTaT MUKPOSBOIIOIIMN H 1 H H H H ‘
|18 HCBHSB MHUKPOSBOJIIOLMH U SIIUAEMUOJIOTUI H 1 H H ” H ‘
19 | Maxkpoaomtonus. [laneoHTonornueckne METOAbl N3y4EHHUS 1

HBOJIIOINH
|2O HBnoreorpa(queCKHe METOIbl N3yYCHHS DBOJIIOLUH H 1 H H H H ‘
21 | OMOpuonoruuecKue u CpaBHUTEIbHO-MOP(HOIOTHUECKUE METOIBI 1

M3y4E€HHsI SBOJIIOLUU
22 |[MoneKkyaspHO-TeHETHIECKHUE, OMOXUMHYECKUE U MAaTeMaTHIECKHE 1

METOBI H3yUCHHUS IBOJIOIIH
|23 HOGH.II/IG 3aKOHOMEPHOCTH JBOIOLUH H 1 H H H H ‘
|24 HAILaHTI/IBHaH panuanys. HepaBHOMEPHOCTB TEMIIOB HBOJIIOLMH H 1 H H H H ‘
|25 HHaquLIe TMITOTE3BI IPOUCXOXKICHHS JKU3HU HA 3eMIIe H 1 H H H H ‘
|26 HI[OHaquLIe IIPEJCTABJICHHS O 3apOKICHUN KU3HU H 1 H H H H ‘
|27 HOCHOBHHe 3Tanbl HEOPraHMYECKOH SBOJIIOLMU H 1 H H ” H ‘
|28 HFI/IHOTEBBI 3apOKICHUS KU3HU H 1 H H ” H ‘




No Tema ypoka KonnuecTBo yacon | Hara DIIeKTPOHHBIE TIUPPOBHIC
n/m Bcero|| Kontponsasle | Ipaktuueckue || A3YTCHIA obpasosatesbHbIe
paboTHI paboThI peCypCBI

29 |Hctopus 3emnu u MeToabl e€ nzyuenus. Jlaboparopnas pabora 1 0.5

«M3ydyeHue 1 onucaHne HCKOMAEMBIX OCTAaTKOB APEBHUX

OpPraHU3MOB)
|3O HHaqanLHHe 9TaIbl OPraHMYECKON SBONIOLMU H 1 H H H H ‘
31 |Peomouns syxapror Lt ] | | | |
32 ||OCHOBHBIE ATAIbI HBOIIOLMU PACTUTEILHOTO Mupa. [IpakTuyeckas 1 0.5

pabota «/3yueHne 0cOOEHHOCTEH CTPOCHHUS PACTEHUN Pa3HbIX

OTJIEJIOBY
|33 HOCHOBHBIG JTAalbl BOJIIOLUHU )KHBOTHOTO MDA H 1 H H H H ‘
34 ||9Bomtorus )xuBOTHBIX. [IpakTuueckas padora «M3ydyenue 1 0.5

0COOEHHOCTEH CTPOEHHS O3BOHOUYHBIX JKUBOTHBIX)»
|35 HPazsnTHe JKM3HM Ha 3eMJIe 110 5paM M IIEpUOIaM H 1 H H H H ‘
|36 HMaCCOBBIe BBIMUPAHHs — SKOJOTMYECKUE KPU3UCHI TIPOIILIOTO H 1 H H H H ‘
|37 HCOBpeMeHHHﬁ HKOJIOTHYECKUH KPU3HUC, ETO0 OCOOEHHOCTH H 1 H H ” H ‘
|38 HCOBpeMeHHaSI CHCTEMa OPraHU4YeCKOro NpouuIoro H 1 H H H H ‘
|39 HOCHOBHHe CUCTEMATUUYECKUE TPYIIIbI OPraHu3MOB H 1 H H ” H ‘
|4O HAHTpononomﬂ — HAYKa 0 4YEJIOBEKE H 1 H H H H ‘
|41 HPazsnTHe IPEJCTABICHNUN O TPOUCXOKICHNUHN YEIOBEKA H 1 H H H H ‘
42 |[MecTo uenoBeKa B CUCTeME OpraHnueckoro mupa. JlabopatopHas 1 0.5

pabota «3ydeHre 0COOEHHOCTEH CTPOSHUS CKeJeTa YeJI0BeKa,

CBSI3aHHBIX C IPIMOXOKACHUEM)
|43 HI[BH)KymHe CHUJIbl aHTPOIIOTEHE3a H 1 H H ” H ‘
44 | CooTHolIeHHE OUOJIOTUYECKUX U COLUAIBHBIX (PaKTOPOB B 1

aHTPOIIOTE€HE3e
|45 HOCHOBHBIG CTaJIM1 aHTPOIIOI€HE3a H 1 H H H H ‘




No Tema ypoka | KonnuecTBo yacon | Hara DIIeKTPOHHBIE TIUPPOBHIC
n/n Bceero|| Kontponbnsie || [Ipaktudeckue || 13YICHIA obpazoBaternbHbIe
paboTHI paboThI peCypCBI

|46 HHaﬂeoreHeTHKa Y MAJIEOT€HOMUKA H 1 H H ” H ‘
|47 HBBOJHOHI/I;[ COBPEMEHHOTO YeJIOBEKa H 1 H H H H ‘
48 |[Uenoseueckue pacswl. [Ipaktrdeckas padota «M3ydenne 1 0.5

HKOJIOTHUECKUX /Il TaI[il YeIoBeKay
|49 HMG)K,Z[I/ICI_II/IHJII/IHapHHG METO/Ibl aHTPOIOJIOTUU H 1 H H ” H ‘
|50 H3apo>1<z[eHHe Y Pa3BUTHE DKOJIOTUH H 1 H H H H ‘
51 |Mertoxast sxonorun. JlabopaTopHas padora «3yueHne MeTo10B 1 0.5

AKOJIOTUYECKUX HCCIIEIOBAHUI)
|52 H3HaquI/Ie AKOJIOTMYECKHUX 3HAHUM I YeJIOBEKa H 1 H H ” H ‘
|53 HQKOJIoqueCKHG (hakTopbI H 1 H H ” H ‘
54 ||Abuotnueckue pakTopsl. CBET Kak IKOJOTUUECKHUH (PaKTop. 1 0.5

Jlaboparopnas paboTa «BbIsBiIeHHE TPUCTTIOCOOICHII OPraHU3MOB K

BIIUSTHUIO CBETa»
55 ||A6uornueckue pakropsl. Temmneparypa kak sxonorudeckuii pakrtop.| 1 0.5

Jlaboparopnas paboTa «BbIsBiIeHHE TPUCTTOCOOICHII OPraHU3MOB K

BIIUSTHUIO TEMIIEPATypPhD»
56 ||Abuotnueckue GaxTopsl. BIaxkHOCTh Kak SKOJOTUUYECKHH (aKkTop. 1 0.5

JlaGopaTopHas paboTa «AHATOMHUYECKHUE OCOOCHHOCTH PACTCHUN U3

Pa3HbIX MECT OOUTAHUS»
|57 HCpez[H o0UTaHUs OPraHU3MOB H 1 H H ” H ‘
|58 HBI/IO.HOFI/I‘IGCKI/IG PUTMBI H 1 H H ” H ‘
|59 H}I(H3HeHHLIe (bopMBI OpraHu3MOB H 1 H H ” H ‘
|6O HBI/IOTI/It{eCKHe (axTopBI H 1 H H H H ‘
61 |3HaueHmMe OMOTHYECKUX B3aUMOACHCTBUMN TSI CYIIIECTBOBAHUS 1

OpPraHu3MOB B CpeJie OOUTaHHS
|62 H3K0nomqec1<ne XapaKTEPUCTUKYU MONMYJISLNN H 1 H H ” H ‘




No Tema ypoka KonnuecTBo yacon | Hara DIIeKTPOHHBIE TIUPPOBHIC
n/m Bcero|| Kontponsasle | Ipaktuueckue || A3YTCHIA obpasosatesbHbIe
paboTHI paboThI peCypCBI

63 ||OcHOBHBIE MTOKA3aTENH MOMYJISILIUU: YUCIEHHOCTb, IIIOTHOCTb, 1

BO3pACTHasI ¥ NIOJIOBasi CTPYKTYypa
64 ||OcHOBHBIE IOKA3aTENIN MOMYJISILIMU: POKIAEMOCTD, IPUPOCT, TEMII 1

pocTa, CMEpTHOCTh, MUTpALIUU
|65 H9K0nomqecxaﬂ CTPYKTYPa HOMYJISALUH H 1 H H H H ‘
|66 HI[I/IHaMHKa HONYJISALMH U €€ PETYIAIHs H 1 H H ” H ‘
|67 HKpHBLIe pOCTa YUCIECHHOCTH nonysanuu. Kpusblie BBDKMBAHUS H 1 H H H H ‘
68 | Dxonoruveckas numa Buaa. JlabopatopHas pabora 1 0.5

«ITpucnocobneHus ceMsiH pacTeHU K pacCeIeHUIO»
|69 HBI/IIL KAK CHCTEMa MOIYJISIHN H 1 H H H H ‘
|7O H3aKOHOMepHOCTI/I MOBEICHUS U MUTPALUI JKUBOTHBIX H 1 H H H H ‘
|71 HCOO6H1€CTBO OpPraHu3MOB — OHOIEHO3 H 1 H H H H ‘
|72 HQKOCHCTeMa KAaK OTKpPBITast CHCTEMA H 1 H H ” H ‘
|73 HprFOBopOT BELIECTB U MIOTOK DHEPIMHU B DKOCHCTEME H 1 H H H H ‘
|74 HOCHOBHBIG II0KA3aTEIM SKOCHCTEMBI H 1 H H H H ‘
|75 HBKOJIomquKHe IIUPAMUJIBI H 1 H H H H ‘
|76 HI/ISMGHGHHH COOOILECTB — CYKLIECCHU H 1 H H H H ‘
77 ||[IpupoaHble 3KOCUCTEMBL. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMBI 1

MOpEN U OKEaHOB
78 |[[IpupoaHbIe S5KOCUCTEMBL. DKOCUCTEMBI TYHJIP, JIECOB, CTEIEH, 1

MyCTBIHB
|79 HAHTponoreHHHe 9KOCHCTEMBI H 1 H H ” H
80 | Ypb6oskocuctemsl. [IpakTuueckas padota «3yueHue u onucanue 1 0.5

ypOOIKOCHUCTEMBI»




Ne Tema ypoka KommgectBo gacos | Jara DIIeKTPOHHBIE TIUPPOBHIC
n/n Bceero|| Kontponbnsie || [Ipaktudeckue || 13YICHIA obpazoBaternbHbIe
paboTHI paboThI peCypCBI

81 |3akoHOMEpHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOICHCTBUI 1

OPraHW3MOB B HKOCHCTEMAX
82 | MexaHu3MBbl BO3JECICTBYS 3arpsA3HEHNN Pa3HbIX TUIIOB Ha 1

CyOOpraHu3MEeHHOM, OPTaHU3MEHHOM, TOIYJISIIHOHHOM U

HKOCHUCTEMHOM YPOBHSIX
|83 HBnocq)epa — oOmenianeTapHas o6onouka 3emiin H 1 H H H H ‘
|84 HquHHe B. M. BepHaackoro o 6uocdepe H 1 H H H H ‘
|85 HBaKOHOMepHOCTH CylecTBOBaHUs Orochepsl H 1 H H H H ‘
|86 HprFOBopOTLI BEILECTB U OMOr€OXUMHYECKHE LIUKIIBI H 1 H H H H ‘
|87 H30HanLHOCTL 6rocepbl. OCHOBHBIE OMOMBI CYIIN H 1 H H H H ‘
|88 HYCTOIZI{HBOCTL onocdepsl H 1 H H H H ‘
|89 HQKOJIoqueCKI/Ie KPHM3HCBI U UX IPUYHHBI H 1 H H ” H ‘
|90 HBos;[eI?ICTBHe 4enoBeka Ha Ouocdepy H 1 H H H H ‘
|91 HAHTponoreHHoe BO3/ICIICTBUE HA PACTUTEIbHBIN U )KUBOTHBIA MUD H 1 H H ” H ‘
92_|Oxpana mprpoz: L1 | | | |
93 ||OcHOBHBIE TPUHLIMIIBI YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA U 1

PUPOJIBI
94 ||PaunonanbHOE NPUPOOIIOIB30BAHUE U COXPAHEHNE 1

OMOJIOTUUECKOTO pa3HOOOpa3us 3eMin
95 ||O600menue no Teme «MUKPOIBOIIOUS U €€ Pe3yIbTaThl. 1

MaxkposBomronus 1 e€ pe3yIbTaTbl»
96 ||O606meHue o Teme «IIpoucxokaeHne u pa3BUTHE )KU3HU Ha 1

3emiie»
|97 H0606H1€HI/I€ 1o teme «IIpoucxoxeHne 4eoBeKa — aHTPOIOTreHe3» H 1 H H H H




No Tema ypoka KonnuecTBo yacon | Hara DIIeKTPOHHBIE TIUPPOBHIC

n/m Bcero|| Kontponsasle | Ipaktuueckue || A3YTCHIA obpasosatesbHbIe
paboTHI paboThI peCypCBI
98 ||O600mmeHne o TeMe «IKOJIOTHsI — HayKa O B3aMMOOTHOILICHHSIX 1
OpraHU3MOB»

|99 H0606H1€HI/I€ 1o Teme «OpranusMsl U cpejia 00MTaHUA» H 1 H H H H ‘
|100 H0606H1€HI/I€ 0 TeMe «DKOJIOTHSI BUIOB H ITOMYJISIUI H 1 H H ” H ‘
|101 H0606H1€HI/I€ no teme «buocgepa — rimobdanbHas IKOCUCTEMA H 1 H H ” H ‘
|102 HHpOMencyTqua;I aTTecTalus H 1 H 1 H ” H ‘
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME | 102 || 1 I 7.5 I |




YUYEBHO-METOJAUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

* buonorus. buonorudeckue cucremsl u nporteccel, 10 knace/ Tepemos A.B., I[Terpocosa P.A.,
OO6mecTBO ¢ orpanndeHHO 0TBeTCTBeHHOCTHI0 « O] MHEMO3MHA »

* buonorus. buonorndeckue cucremsl u nporieccol, 11 kmace/ Tepemos A.B., I[lerpocosa P.A.,
O6mecTBO ¢ orpanndeHHO 0TBeTCTBeHHOCTHI0 « O] MHEMO3MHA »

METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. A.B. Tepemos, P.A. IlerpocoBa. buonorus. buonoruueckue cucremsl u npoueccol. 10-11 kiace
(yrmyOneHHBIH YPOBEHB): METOIMYECKOEe TTocooue it yuutens. M.:Muaemo3una, 2021

2. TepemoB A.B. buonorus. buonorunueckue cuctemsl u npoiuecchl. 10 kimacc: mocodue s
CaMOCTOATENbHON paboThl oOyJarommxcs (yriayojieHHbIH ypoBeHb). M.: MHemo3uHa, 2021.

HU®PPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
Poccuiickas anexTpoHHas mkodia https://resh.edu.ru/

2. llmdposoii 06pa3oBaTenbHBIA KOHTEHT https://educont.ru/

3. Uudoypox https://school.infourok.ru/

4. Ownaiin ypokw https://100urokov.ru/

OI'BHY «MHCTUTYT CTpaTeruu pa3BUTHs 00pa30BaHUs»
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