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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @eaepaununy,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoOro mnpeamera «buornorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON oOnacth «EcTtecTBeHHO-
Hay4uHble peaMeTh». CornacHo nojoxerusiMm GI'OC COO npoduibHbie yueOHBIC
OpeIMEeThl, H3y4yaeMble Ha YIUIYOJIEHHOM YypOBHE, SIBISIIOTCA CIOCOOOM
muddepennmanu  O0y4eHUsT Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
IpU3BaHbl 00ECIEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeJHUM NpodecCuOHANbHBIM U BRICIIUM 00OpazoBaHueM. B To ke Bpems
KOKJIBIH W3 DJTHX YYEOHBIX TMPEIMETOB JIOHDKEH OBITh OPUEHTUPOBAH Ha
NPUOPUTETHOE pEIICHHE 00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3aHHBIX C MpodopueHTanueil 00y4yaroumxcss U CTUMYJIUPOBAHUEM
UHTepeca K KOHKPETHOM 00JlacTh HayyHOTO 3HAHUS, CBS3aHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTHEH, TICUXO0JIOTUEHN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma no yueGHomy nipeameTy "buonorus" naér npeacraBieHue o HeIu
U 3a/1auyax M3y4deHus yuyeOHoro npeamera «buonorus» Ha yriiyOi€HHOM ypOBHE,
onpejeNnsieT o00s3arenbHOoe (MHBapMAHTHOE) TIPEIIMETHOE COJIEp)KaHHUE, €ro
CTPYKTYpUpPOBAaHHME II0 pa3feiaaM M TeMaM, paclpeleleHue 10 Kiaccam,
PEKOMEHyeT TMOCJIe0BaTeIbHOCTh U3Y4YEHUsI y4eOHOTO Marepuana C y4&Tom
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Y4YeOHOro mpoIliecca,
BO3PACTHBIX 0COOCHHOCTEH 00ydaronuxcs. B mporpamme 1mo Ouoaoruu peann3oBaH
MPUHIIAI IPEEMCTBEHHOCTH C U3yUYE€HHUEM OMOJIOTHH Ha YPOBHE OCHOBHOT'O OOIIIETO
oOpa3zoBaHus, Omaromaps YeMmMy MpOCMATpUBAETCS  HAMPABIEHHOCTh  Ha
MOCJIEyIOIee pa3BUTHE OWOJIOTMUECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GopMuUpOBaHHE  €CTECTBEHHO-HAyYHOTO  MHMPOBO33PEHHS,  HKOJIOTUYECKOTO
MBIIIICHUS, TIPEJICTaBICHHH 0 3I0pOBOM 00pa3e KU3HH, Ha BOCIIUTaHHE OEPEKHOTO
OTHOIIICHUSI K OKPY’KaroIel MpupoaHoi cpeae. B mporpamme mo Onosioruu Takxke
MOKa3aHbl BO3MOXHOCTUM YydeOHOro mnpeaMera «buojorus» B peanu3anuu
tpeboBanuit ®I'OC COO k MIaHUPYEMBIM JIUYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM pe3yabTaTaM 00y4ueHus U B JOPMUPOBAHNHN OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATENbHON JIEATEIBHOCTH, OOYYaIOIIUXCSA IO OCBOCHHIO COJEp)KaHUs
OMOJIOrMYECKOTO 00pa30BaHMs HA YPOBHE CPEIHETO 00IIero 00pa3oBaHus.

VY4eOnpiii npeameTr «bruonorus» Ha ypoBHE CpeaHero o0Imero oopa3oBaHUs
3aBeplIaeT OUOJIOTHYECKOe 00pa30BaHUE B IIIKOJIE U OPUEHTUPOBAH Ha paclIupEHUe
1 yriayOJieHne 3HaHUW 00y4YaroIINXCs O )KUBOU MPUPOJIE, OCHOBAX MOJICKYJIIPHOU U



KJIETOYHOUM OMOJ0TUM, SMOPUOTIOTUN U OMOJIOTUU PA3BUTHS, TCHETUKH, CEJICKIUH,
OMOTEXHOJIOTUH, FBOIIOLIMOHHOTO YUEHUS U IKOJIOTHH.

N3yuenue yueOHoro mnpeamera «buosorus» Ha YriyOJIEHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCSA K MOCIEAYIOIIEMY IOJIYyYEHUIO
OuoJioru4eckoro  oOpa3oBaHUsi B  By3aX M OpraHM3aludixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTHYECKHUX pPa3JeioB OMOJOTMH HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUS TOJy4arOT pa3BuThe. Tak,
pacuiupeHbl U yriayOJieHbl OHOJIOTMYECKHWE 3HAHUSI O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOJTHUTENIbHO BKJIIOUEHBI OMOJIOTHUYECKHUE CBEACHUS MPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOPble MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEIYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSIMU, IMOJYYCHHBIMH OOYYAIOIIMMUCS TPU HU3yYECHUH
bu3uKH, XUMUH, Teorpaduu U MaTEMaTHUKH.

CtpykTypa mnporpamMmbl 1o yueOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M DBOJIOIMOHHBIA MOAXOABl K M3yYECHHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl )KUBBIX
CUCTEM Pa3HOTO YPOBHs OpraHU3aIINH, BOJIIOIMH OPraHMYECKOTr0 MUpa Ha 3eMIie,
COXpaHeHUs OUOJIOTrHYecKOro pazHooOpasus miuaHeThl. Tak, B 10 kimacce u3yyarorces
OCHOBBI MOJIEKYJISIDHOW H KJIETOYHOW OHOJOTHUH, SMOPUOJIIOTHH U OHOJIOTHH
pPa3BUTHsI, TEHETHUKU M CEJIEKIUU, OMOTEXHOJOTMU U CHUHTETHUYECKOW OHOJIOTHH,
AKTyIM3UPYIOTCSl 3HAHUA OO0ydYarouuxcss 1Mo OOTaHMKE, 300JI0TUH, AHATOMUH,
¢usnonoruu yenoseka. B 11 kiacce u3yyarorcs 3BOJTIONUOHHOE YUY€HUE, OCHOBBI
9KOJIOTUH U YueHHue 0 ouocdepe.

VYyeOubiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
o0y4JaromMuMHCs OMOJOTHYECKUX TEOPUH M 3aKOHOB, WJCH, MPUHITUIIOB W MPABUJI,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOO0OpPa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, TOIYJISIIHH,
OMOIIEH03a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
MCCJICIOBAHUSX B OMOJIOTHH, IPUKJIAAHBIX aCleKTaxX OMOJornYecKux 3HaHui. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAYUTENIbHBIM 00BbEMOM TEOPETHUUYECKOTO MaTepuajia B COAEpP>KaHUHM MPOTrpaMMbl
Mo OMOJIOTHH TIPEITYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS W PAa3BUTHS
TOW WJIM MHOU 00J1aCTH OMOJIOTHH, BKJIAJIOM OTE€UECTBEHHBIX U 3aPYOCKHBIX YIEHBIX
B pElIEHNE BaXKHEHIIINX OMOJIOTMUYECKUX U IKOJIOTUYECKUX MPOOIeM.

Henpb nzyuyenus yueOHoro npeamera «buonorus» Ha yriiy0Ji€éHHOM YPOBHE —
OBJIajicHUE  OOy4YalolMMHCS  3HAHUSIMH O  CTPYKTYpPHO-(DYHKIIMOHAIbHOU



OpraHW3allid JKUBBIX CHCTEM pAa3HOTO paHra | MPHOOPETCHHE yMCHHM
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENeNEHHONW 00nacTu
po(ecCUOHaNbHON N1€ATEbHOCTH, CBSI3aHHOM C OWOJIOrHeil, Wiau K BBIOOpPY
y4eOHOr0 3aBeAICHUS JIJIsl MPOJAOTIKEHUSI OMOJIOTUYEeCKOro o0pa3oBaHuUs.

JlocTwkenue TienM W3ydeHWs ydeOHoro mpeamera «buonorus» Ha
yriy0aEHHOM YPOBHE 00SCIIEYMBASTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHUE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHUM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSX, KOHIICTIIIHUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
NpaBHJIaX, COCTABJISIFOIIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KApTUHY MUpa; O
CTPOCHUHU, MHOT0OOpa3uh U OCOOCHHOCTSAX OWOJIOTHYECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJIAIus, B, OMOreoIeHos3, onocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMCHHBIX MCCIICJIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaIOIIUXCA C METOJaMH IIO3HAHMS JKUBOW TPHUPOIBI:
UCCIICIOBATEILCKUMH ~ METOJAaMH  OHMOJIOTHYECKUX HayK (MOJICKYJISApDHOH W
KJICTOYHOI OMOJIOTUH, SMOPHOJIOTHH ¥ OWOJIOTHH Pa3BUTHS, TCHETHKHU U CCIICKITUH,
OMOTEXHOJIOTUM W CHHTCTHYECCKOW OWOJIOTHH, TAJICOHTOJOTHH, SKOJIOTHH);
METOJIaMH CaMOCTOSITCIBHOTO TPOBEACHUS OHMOJOTHYCCKUX WCCIICIOBAaHUN B
nabopaTopun W B mpupojae (HaONIOACHWE, W3MEPCHHE, OKCIICPUMEHT,
MO/ICITHPOBAHHE);

OBIIAZICHHE OOYyYAIOUIUMUCS  YMCHHSIMH: CaMOCTOSITEIBHO  HaXOJUTh,
aHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJIOTHYECKYI0 HH(OPMAIINIO; ITOTH30BATHCS
OHMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOW; YCTaHABJIHUBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM U COIHMATBHO-)KOHOMHYECKUMH W JKOJIOTHUECKUMH
npoOJieMaMu YeIOBEYECCTBA;, OIICHUBATH IOCIEACTBHS CBOCH IEATEIHHOCTH IIO
OTHOIIIEHUIO K OKpPYXKAIOIIeH NPUPOAHOU cpese, COOCTBEHHOMY 3II0pPOBBIO H
3MI0POBBIO  OKPYKAIOIIUX JIIOJeH; OOOCHOBBIBAaTH M  COOJIFOAATH  MEPHI
npoduIakTUKH WHOEKIIMOHHBIX 3a00JICBaHUM, MpaBUJia TIOBEICHHUS B MPUPOJAC H
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHY;

pa3BHUTHE y 00YJaIONIUXCSI UHTEIUICKTYalIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
mpolecce 3HAKOMCTBA C  BBIJAIONIUMUCS OTKPBITUSIMA UM COBPEMEHHBIMH
WCCJICIOBAHUSIMU B OWOJIOTUM, DEIIaeMbIMU €10 MPOOJIeMaMH, METOJI0IOTHEH
OMOJIOTUYECKOTO UCCIIECIOBAHUS, TPOBEICHUS SKCIIEPUMEHTAIIBHBIX HCCIIEOBAHUH,
perieHusi OWOJIOTMYECKUX 3aj]lad, MOJCIUPOBAHMS OHOJIOTHYECKHX OOBEKTOB M
MPOILIECCOB;

BOCTIUTaHUE Y O0YyYarONIuXcsi ICHHOCTHOTO OTHOMICHHS K KUBOW MPUPOJIC B
IEJIOM M K OTJCIBHBIM €€ 00bEeKTaM U SBJICHUSAM; (OPMUPOBAHUE IKOIOTHIECCKOM,



T€HETUYECKOU IPAMOTHOCTH, OOIIIEH KyJIbTyphl IOBEJCHUS B IPUPOJIE; MHTETPALIMU
€CTECTBCHHO-HAYYHbIX 3HAHUM;

npuodpeTeHre  OOYy4alOIMMMUCA  KOMIIETEHTHOCTH B pPallMOHAJIbHOM
MIPUPOJIONOIH30BAHUY (COOJIIOICHUE MPABUII MOBEICHUS B IPUPO/JIE, OXPAHbI BUOB,
IKOCHUCTEM, Ouochepsl), COXpPAaHEHHH COOCTBEHHOIO 3J0pPOBbsI U 3JI0POBBS
OKpYyXXaromux Jrojeid  (coOmromeHuss Mep NOpoIakTUKu — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH >KU3HEIEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyaIUsIX
MPUPOJTHOTO M TEXHOTEHHOTO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJi1  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymomeMy npodecCcHOHaTbHOMY CaMOONpPENENeHUI0, B COOTBETCTBUU C
WHIMBU1yaJIbHBIMUA UHTEPECAMU U TOTPEOHOCTAMU PETUOHA.

OO61iee 4MCcIO YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTHMHM Ha YIIIyOJICHHOM
YpOBHE cpeqiHero oduiero oopaszoBanus, coctaiseT 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kiacce — 102 gaca (3 yaca B Hezelo).

OT60p opraHu3anmoHHBIX (HOPM, METOJOB U CPEACTB OOyUCHHs] OHMOJIOTHUU
OCYIIECTBIIIETCS ¢ y4E€TOM CHenu(UKH ero cojaep>kaHus W HANpPaBIECHHOCTH Ha
NPOJOJIKEHUE OMOJOTrMYecCKOro Oo0pa3oBaHUs B  OpraHU3alUSIX CPEIHETO
npodeccuOHaIBLHOTO U BBICIIET0 00pa30BaHUS.

O0s3aTenbHBIM yCIIOBUEM MPU 00YUYEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBEJEHUE JTa0OpaTOPHBIX U TMpaKTUUECKuX padoT. Takxke ydacTue
0oOy4JaromuXxcs B BBHIOJIHEHUH MPOEKTHBIX U y4eOHO-UCCIIeN0BAaTEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OMPEIESETCS yYUTEIEM Ha OCHOBE UMEIOIINXCS MaTepHAIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.

JlaGopaTtopHbie U TpaKTUYECKHUE PabOTHI OLIEHUBAIOTCS B 3aBUCUMOCTH OT
nenei u 3agay ypoka. JlabopatopHbie U pakTHUYECKUE pabOThl, MPOBOJAUMBIE IS
YCBOCHHS YYalllUMHCS HOBBIX 3HAHUM U MPUEMOB Y4eOHOU ACATENBHOCTH, IS
WJUTIOCTPAllMU U CUCTEMATH3allMi U3YYEeHHOTO MaTepuaia He oleHuBaroTcs. Eciu
paboTa TPOBOAMTCS C IMENBI0 3aKPEIUICHUS W TPOBEPKH 3HAHUN M yMEHUH
yYaIruXxcs, OHa OIEHUBAETCS 00513aTEIHHO, U OTMETKA BBICTABIISICTCS B KYypHAI.
(ITpuiioxenne)



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxxanue mporpaMMmbl, BBIAECIEHHOE KYpPCU8OM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utoroBoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHHasi OMOJOTUS — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUs
Ouonornu.  buonmornueckue  Hayku W H3y4yaeMble ~HUMH  TPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE W TIOMCKOBBIE HAYYHBIE WCCICAOBAaHUS B
OuoJiorumu.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. [lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIHMCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Hoptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapsun, V.
I'apsen, I'. Mennens, B. Y. Bepnanckuit, U. I1. ITaBnos, . 1. Meunukos, H. U.
Basunog, H. B. Tumodeen-Pecorckuii, JIx. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTMM C APYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cuCTEeMBbI U UX U3yUYeHHE

XKupble cuctembl Kak mpeaMeT u3ydeHuss Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHUYECKOIO COCTaBa, JAHCKPETHOCTh U LEIOCTHOCTD,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEAECHUE, PA3IPAXKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KIETOYHBIN,
TKAHEBBIH, OpTraHU3MEHHBIM, MOMYJISIHUOHHO-BUI0OBOM, PKOCHUCTEMHBIN
(bmoreoneHoTHYeCKmii), OmochepHniii. Ilpomeccel, mnpoucxoAsnue B KUBBIX
cuctemax. OCHOBHbIE TpU3HAKHU >KUBOTO. JKW3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroiiye >KuBble CUICTEMBI HA Pa3HBIX YPOBHSIX OPraHU3aIINH.

N3yuenue >xuBbIx cucteM. Metonel Ouonmornueckod Hayku. HaGmropenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMOM U
HE3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. Hynesas runores3a. [loHsiTue BHIOOpPKH U €€ TOCTOBEPHOCTD.
Pa30opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYYEHHBIX
pe3ynbraToB. [lprumHBl uUCKaxkeHHs pe3yabTaToB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuibel u cxembl: «OCHOBHBIE NPHU3HAKU KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa JKUBOW MATEpUM», «YPOBHU OpPraHU3alMM >KUBOMN
npuponb», «CTpoeHne XUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOro opraHuszMma», «buoreouenos», «buochepa», «Metoasl
W3YUYEHHUS )KMBON IPUPOIBI.

O6opynoBaHue: iabopaTopHOe 000PYI0BAHUE JIJIsi TPOBEACHUS HAOIOICHHUI,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonb3oBaHUE  pa3NUYHBIX METOAOB  IPH

N3YUYCHHU KUBBIX CUCTCM)).

Tema 3. buoJiorusi KJIeTKku

Knerka — cTpykTypHO-(QYHKIMOHaNbHA eAuHUIA KuBoro. Mcropus
oTKpbITUs KieTkH. Pabotel P. ['yka, A. Jleenryka. Kinerounas teopus (T. 11IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIC IOJOKECHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonbl  MOJEKYJISIPHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnamILHOe
HeHTpU(PyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHass MUkpockonus. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

IMoptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llneiinen, P. Bupxos, K. M.
bap.

Tabmuipl U cxembl: «CBETOBOM MHUKPOCKOI, «DJIEKTPOHHBIA MUKPOCKOI,

«McTopus pa3BUTHS METOJ0B MHUKPOCKOTTHI.

OO0opylioBaHKE: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OaKTepUATbHBIX KIETOK.

IlpakTuyeckass paodora «V3ydeHue METOAOB KJICTOYHOM OHMOJIOTHUH
(xpomarorpadus, snekrpodopes, auddepeHUATbHOES IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKH. Makpo-, MUKpPO- U YJIBTPaAaMHUKPOIJIEMEHTHI.
Bopna u €€ posib Kak paCTBOPUTEIIS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHUH KIIETKH,
TEMJIoperysinuu. MuHepalibHbIe BEIIECTBA KIETKU, UX OMosiornyeckas poib. Poib
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckue BeliecTBa KIETKU. buonorndeckue mnoiaumepsl. benku.
AMHMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBoi MoJiekyibl. [lepBuunas
CTpYKTypa Oeika, NeNTUHAas CBs3b. BTopuuHas, TpeTUYHas, YeTBEPTHUUHAS



CTpykTypbl. Jlenatypauus. CsoiictBa OenkoB. Knaccupukauus Oenkos.
buonorunyeckue pynkunu 0enkoB. [Ipuonsi.

VYrneBoasl. MoHOCaxapuabl, [Ucaxapybl, OJUTOCaxapubl U NOJUCAXapUIbI.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GyHKIMH YTIIE€BOIOB.

Jlununel. ['mapodpunsHO-ruApOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuasl, BOCKU, cTepouabl. buonormyeckue QyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MOTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun kommiuementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. MecrtoHnaxoxaenue u ouonorndeckue ¢yukiuu JJHK.
Buaesl PHK. ®yukuun PHK B kietke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B moisiekyine ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TIEPEHOCUYUKHU, UX (QYHKIIHH B
Knetke. [pyeue nykneozuompugocpamot (HT®). Cexenuponanue JJHK. Memoowi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouoisiorusi: OMOXUMHUYECKHEe U OMOPU3NYECKUE HCCICTOBAHUS
cocTaBa U TPOCTPAHCTBEHHOW CTPYKTYpbl OuoMoliekyl. Mooeruposarue
CcmMpyKmypul U QYHKYuLl OUOMONEKYT U UX KOMHIekcos. Komnviomepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATIO208.

JdeMoHCcTpamuun

Ioprpertsrt: JI. [Tonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankiun, O.
Coanrep, C. [Ipy3unep.

uarpammel: «PacipeneieHne XuMUYECKUX SJIEMEHTOB B HEXKUBOU IIPUPOJIEN,
«PacmpenienieHue XUMHUYECKUX AJIEMEHTOB B dKUBOW MPUPOJE».

Tabmuiel n cxembl: «llepuoandeckass TaOiauIla XUMHYECKUX DIIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOAbD», «Bemiectsa B coctaBe opraHuzMoB», «CTpoeHue
MOJIEKYJTBI  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yrieBooB», «CTpoeHue MOJIeKyl JUnuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDOx.

Oo6opyioBaHue: XuMUYeCcKas 1Mocyia 1 000pyJ0BaHUE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKum».

JlaGopaTtopHasi padora «VccieqoBanre HyKJICMHOBBIX KUCIIOT, BbIICTICHHBIX
U3 KJIETOK Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH



Tunsl KJIETOK: JyKapuOTHYeCKas U THpokapuotudeckas. CTpyKTypHO-
(yHKIMOHAIbHBIE 00Pa30BaHUS KIETKH.

Crpoenue npokapuoTuyeckou kieTku. Kiaerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHoOT B OMOLIEHO3aX.

Crtpoenue u GyHKIMOHUPOBAHKUE FyKApUOTHUECKON KeTKU. [1nazmaTtuyeckas
MeMmOpana (razmaiiemma). CTpykTypa miazMatuueckoil MemOpanbsl. TpancmopT
BEIIECTB Yepe3 MIa3MaTUUECKYI0 MeMOpaHy: naccuBHbIN (AU dy3us, o0nerdy€Hnas
muddy3us), akTUBHBIA (NEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaaueBOro Hacoca. DHIOIMUTO3:
OUHOLMTO3, (paroruTo3. Dk3ouuTo3. Kinerounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOM CTEHKHU pacTeHH, rpruOoB.

[utomma3zma. [uto3omns. Lutockener. JIBrxkenue muroniaasmbel. OpraHouasl
kieTku. O HOMeMOpaHHbIE OPraHOU bl KIETKH: 3HA0I1a3Matnyeckas cetb (I11C),
anmapar [onbaxku, JHM30COMBI, HX CTpoeHHEe U (QYyHKIUU. B3aumocBs3b
OJIHOMEMOpPAaHHBIX OPraHoMA0B KieTKU. CTpoeHHE TpPaHYJISPHOTO PETUKYIyMma.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ mankuii (arpanyispHbIi) 2HI0IUIA3MATUYECKUNA PETUKYITYM.
CexkpetopHast ¢yHkius anmapata [onbmxu. Moouguxkayus b6enrkos 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame I'onvOxcu. TpaHCIIOPT BEIIECTB B
KJIeTke. Bakyosn pactuTenbHbIX KieTOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIApUN | T1actui. llepBuunsie,
BTOPUYHBIE U CIIOXKHBIE MIACTHIBI (POTOCUHTE3UPYIONIUX 3YKAPUOT. XITOPOILIACTHI,
XPOMOIUIACTHI, JEUKOIUIACTHI BBICIIUX PACTECHUM.

HememOpannbie opranonapl kieTku CTpoeHHe W (YyHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKHU. Pubocomsi. IIpomesicymounvie Quramernmat.
MukpodunameHTsl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpybouku. Kierodnsrit
ueHtp. CTpoeHME U JABUKEHHE KIYTHKOB M pecHHUYEK. MUKpOTpyOOUKHU
nuTomiasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyooukamu. Momopuuvle benxu.

Anpo. Obonouka sijipa, XpOMaTHH, KapuoIUIa3Ma, SIPBIIIKYA, KX CTPOEHUE U
bynakiuu. SAnepuprit 0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTep(azHOM sape. Idyxpomamur u cemepoxpomamur. benkn
XpOMaTHHA — THUCTOHBI. Jlunamuxa s0epHoll o06onouku 6 mumose. Aoephbiil
mpauncnopm.



Krnerounsle BxitoueHus. CpaBHUTENbHAS XApAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON ).

JdemoHcTpanuun

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuel 1w cxeMbl: «CTpoeHHE SYKapUOTHUECKOW KIETKn», «CTpoeHue
KUBOTHOW  KieTku», «CTpoeHwe  pacTuTeiabHOM  KieTkm», «CTpoeHue
MUTOXOHAPUMNY, «Aapo», «CTpoeHne NPOKAPUOTHUECKOU KIIETKI.

OO6opylioBaHHE: CBETOBOW MHMKPOCKOI, MHKpOIpenapaThl pPacTUTENIbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0aKTepuaIbHbIX KIETOK.

JlaboparopHass pabora «/3yueHue CTpPOCHUS KIJIETOK Pa3IMYHBIX

OpraHU3MOB.
IIpakTnueckas padora «3ydyeHue cBOMCTB KIETOYHON MEMOpPaHbI.
JlaGopaTtopnas padora «lccrnenoBaHue IuiasMoiiM3a M JeIuia3Moiin3a B

PACTUTENIbHBIX KIETKAX.

IIpakTnuyeckas padora «3yuenue ABMKEHUS [IUTOIIA3MbI B pACTUTEIBHBIX

KJIETKAX.

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH B KJIETKe

AccuMUIISAIMA U TUCCUMUIIALINAS — IBE CTOPOHBI MeTabonu3ma. Turmbl oomMeHa
BEIIECTB: aBTOTPOQPHBIA M TeTepOoTpOodHbINA. YYacTHe KHUCIOopoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrneueHue KkieTku: npespameHue ATD B
oOMeHHBIX Tpoueccax. DepMEHTATHBHBIM XapaKTep peakiuuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JICUCTBUI.
Kodepmentsr. Otnuunsi pepMEHTOB OT HEOPTraHWYECKUX KaTaliu3aTopoB. benku-
AKTUBATOPHl M OEIKU-MHTHOUTOPHI. 3aBHCUMOCTH CKOPOCTH (HePMEHTATUBHBIX
peakuuii OT pa3IuyHbIX (HPAKTOPOB.

[lepBuuHbIE CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnokcueenHbvlll U OoKcueeHHwlll omocunme3 y baxkmepui. Ceemocobuparowue
nUSMeHmMbl U NUSMEeHMbl PeakyuoHHo2o yenmpa. Poiab XJI0pormiacToB B mpoliiecce
doTocuaTe3a. CBeToBas U TemHoOBas (a3bl. Pomoovixanue, Cs., Ca- u CAM-munot
@pomocunmesa. [IponykTuBHOCTH (hOoTOCHMHTE3a. BiusiHue pa3nuuHbix HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUYCHHE ()OTOCHHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUITUPYIOMHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepun. 3HAYCHHE XEMOCHHTE3A.

Ana’poOHbIe OpraHm3Mbl. Buasl Opoxenus. [IpoaykTel OpokeHUS U UX
MCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.



AnpoOHBIE OpraHu3MBl. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroButenbHbIi dTam. ['MUKOIN3 — 6ECKUCIOPOAHOE PACIIEIIEHUE TITIOKO3HI.

buonoruyeckoe OkHcClIeHHE, WIH KIETOUYHOE AblxaHue. Poiab MUTOXOHIpHIl B
nporueccax ononornyeckoro okuciaeHus. [uknuyeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Iuepaus memopannozo epaouenma npomoros. Cunmes ATD:
paboma npomonnot AT®-cunmaser. llpeumyinecTBa a’poOHOTO MyTH OOMEHa
BEILIECTB Mepea aHaPOOHBIM. DP(HEKTUBHOCTH IHEPTreTUUECKOTO 0OMEHA.

JdemoHcTpanumn

Hoptperst: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
OHrenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabauuel u cxembl: «DOTOCUHTE3Y, «IHEPreTHUECKUl 0OMen», «buocunTes
oenka», «CtpoeHue hpepMeHTa», «XEeMOCUHTE3Y.

OO6opynioBaHKe: CBETOBOM MHKPOCKOI, 00OpYyIOBaHME AJi NMPUTOTOBJICHUS
TIOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToB.

JlabopaTopHas padora «/3ydyeHne KkaTaauTHYECKOW aKTUBHOCTU ()EPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTajaasbl)y.

JlabopaTtopHass paGora «/3ydyeHue (epMEHTATUBHOTO pacCHICIIICHUS

MEPOKCHU/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).
JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHHTE3a.
JlaGopaTopHas padora «CpaBHEHHE MTPOLIECCOB OPOKEHUS U JBIXaAHUS».

Tema 7. HacaneancrBeHHass HHGOPMALUSA M PeaM3alusa e€é B KJIeTKe

Peakuuu MatpuuHoro cunresa. [IpyHIUIT KOMIUIEMEHTAPHOCTH B pEaKLUAX
MaTpUYHOTO CHUHTe3a. Peanuzanus HaciencTBeHHON MHpopManuu. ['eHeTHYeCKuin
KOJI, €ro cBoucTBa. TpaHckpurnuusi — wmaTtpuulblii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 ayxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue Tpancnoptaeix PHK B OnocunTese Oenka.
VYcnoBust OuocuuTeza Oenka. KomgupoBanue amuuHokucior. Pons pubGocom B
OouocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eHog. OpraHuzanus reHoMa y
MPOKAPUOT U DYKapHOT. Perynsiusi akTUBHOCTHM T€HOB y Ipokapuor. ['mmoresa
onepona (®. XKako0, XK. Mano). Monekynaphble MexaHuzmvl SKCNpeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymsmus 0OMEHHBIX
MpOLIECCOB B KieTKe. KileTounbiii roMeocTas.

Bupycwl — HexeTounbie (OpMBI )KH3HU B 00JUTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepuodaros. /KusneHHblll YUk



JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasa, uHmezpasa.

BupycHble 3a005eBaHus YeI0BEKa, )KUBOTHBIX, pactenuii. CITN ]I, COVID-19,
COIMAJIbHBIC | MEIUIIMHCKUE TTPOOIEMBI.

Buoungopmamuxa: unmeepayus u ananusz b6oavuux maccusos («bigdata»)
CMPYKMYPHLIX OUOI02UYecKUX OanHblx. Hanomexuonozuu 6 ouonoeuu u meouyune.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00CmasKu 1eKapcma.

JdemoHcTpanumn

IMoptpetsl: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmuiel U cxembl: «buocunte3 6enkay, «l'eHeTHUeCKUl KOa», «BUpPYCHI»,
«baktepuodaru.

IIpakTuueckas padora «Co3anue MOJIEIIA BUPYCay.

Tema 8. ) KusHeHHbII MUKJ KJIETKHU

Knerounsrii muki, ero mnepuoisl u peryisuus. Hutepdaza u MuUTOS3.
OcobeHHOCTH TIPOIEeCCOB, mpoTekaromux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTeTHuecKuid  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYCCKUU U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKHI) MEPHOIbI HHTEP(A3BI.

Martpuunsiii cunte3 JHK — perumukanus. Ilpunmunsr perummkamuun JIHK:
KOMIUIEMEHTapHOCTb,  ITOJYKOHCEPBAaTUBHBIA  CUHTE3, AaHTUIIAPAILICIBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TejaoMepasa. XPOMOCOMHBIM HA0Op KIETKH — KapuoTun. JIUIUIOUIHBIA U
rariouAHbld  Ha0Opbl  XpoMocoM. ['omonoruynbie  Xpomocombl. [losoBbie
XPOMOCOMBI.

Jlenenue kieTku — MUTO3. CTaauu MUTO3a U MPOUCXOIAIINE B HUX IMPOLECCHI.
Tunbel Muto3a. Kaprokunes u nuToknHe3. buonorndyeckoe 3HaueHUE MUTO3A.

Perynsamus murornueckoro nukina kiuetku. [Iporpammupyemast kietouHas
rubesnp — arnomnTos.

Krnerounoe siapo, XxpoMocombl, (DyHKIIMOHAIbHAsi T€HOMHKA. Mexanuszmol
nponugepayuu, ouppepenyuposxu, cmapenus u euderu xiemox. «l{ugposas
K1emKa» — ououngpopmamuveckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpanumn

Tabmumpl 1 cxembl: <«OKU3HEHHBIN IMKI KICTKH», «Murtos»n, «CtpoeHue
xpomocom», «Perukanus JJHK».

OO6opy/ioBaHKE: CBETOBOW MUKPOCKOI, MUKpPOTIpenapaThl: «MUTO3 B KIETKax
KOpEIIKa JTyKay.

JlabopaTopHasi padora «3yuyeHnne XpOMOCOM Ha TOTOBBIX
MHKpOIIpENnapaTax».




JlabopaTopHnas padora «HabOmoneHrne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpenaparax)y.

Tema 9. Ctpoenue u pyHKIMH OPraHUM3MOB

buonornueckoe pa3zHooOpazue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

Oco0OEHHOCTH CTPOEHUS U KU3HEAESITENIbHOCTU OJTHOKJIETOUHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOUYHBIE I'pUObI, OJAHOKIETOUHBIE BOJOPOCIH, APYTrHe
npotucTsl. KosloHnanpHbIE OpraHU3MBI.

B3anMocBsi3p 4YacTel MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpraHusm Kak equHoe 1eioe. ['omeocras.

Tkanu pactenuil. Tunbl pacTUTENBHBIX TKAHEN: 00pa3oBaTeIbHAsI, TOKPOBHAS,
OpoBOAsAIIas, OCHOBHAas, MexaHuuyeckas. OCOOEHHOCTH CTpoeHUs, (QYHKUHUA U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTEHUM.

TkaHM KMBOTHBIX M 4e€JOBEKAa. THWIBI )KUBOTHBIX TKAHEH: 3MUTEIHANIbHAS,
COCIMHUTENIbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHHS, (PYHKIHUN u
PACIIONIOKEHHS TKaHEN B OpraHax *KUBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHble M T'€HEpaTHUBHbIE OpraHbl pacTteHuil. Opransl H
CHUCTEMBbI OPIraHOB )KUBOTHBIX U 4esioBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIETOYHBIX U
MHOT'OKJIETOUHBIX )KUBOTHBIX. Hapy»HbIil U BHYTpeHHH cKeneT. CTpOEHHUE U TUIIBI
COEMHEHUS KOCTEN.

JIBmokeHue  opraHus3moB.  JIBWKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amM&0OUIHOE, KTYTUKOBOE, PECHHYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX PAaCTEHMUIA:
TPONU3Mbl M HACTUU. J[BM)KEHHME MHOI'OKIECTOYHBIX JXMBOTHBIX M YEJIOBEKa:
MbIleyHas cuctema. Pednekc. CkeneTHbIe MBIIIIIBI U MX paboTa.

IIntanue opranuszmos. Ilornomenue Boabl, YIJIIEKUCIOr0 Ia3a U MUHEPAJIbHBIX
BelleCTB  pacteHusMH.  [Iluranme  KuBOTHBIX.  BHyTpumonoctHoe  u
BHYTPHMKJIETOYHOE MHUIIeBapeHue. IIuTaHue mNO3BOHOYHBIX MKUBOTHBIX. OTHeibl
IIUIIEBAPUTENILHOrO TpakTa. IlumeBapurenbHble xkenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pactennii. J{prxanue uBoTHBIX. Auddy3us
ra3oB 4epe3 MOBEPXHOCTh KieTKU. KokHoe npixanue. JlpIxarenbHasi IOBEPXHOCTD.
XKabepnoe u néroynoe npixaHue. J{pIxaHne MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKa.
DOBOJIOLMOHHOE  YCJIOKHEHHE CTPOCHMSI JIETKMX ITO3BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHass cuUCTEMa 4YeJOBEeKa. MeXaHW3M BEHTWISLMM JIETKUX Yy NTUILl U
MieKkonuTaromux. Perymsuus apixanus. JprxareabHble 0OBbEMBI.

TpaHcOpT BEIIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cucreMa M €€ Oprassl.



KpoBenocHas cucrtemMa TIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cocyAbl M KpoBb. Kpyru KpoBooOpaiieHus. IBOJIIOLHUOHHBIE
YCJIO)KHEHUSI CTPOEHHUS KPOBEHOCHOW CHCTEMBI MO3BOHOUYHBIX UBOTHBIX. PaboTa
cepala U e€ perysiuus.

Beinenenue y opraun3mos. BeigeneHnue y pacteHuil. Beiienenue y d)KUBOTHBIX.
Cokpatutenbible Bakyonu. Opranel BblaeneHus. DunbTpanusa, cekpeuus u
oOpaTHOE BCachIBaHHWE KaK MEXaHHM3Mbl padOTbl OpPraHoB BbiaelieHUA. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW W BBIACIUTEIBHOM cucTeMaMmu. Belnenenue y
MO3BOHOYHBIX JKUBOTHBIX U uejioBeka. [louku. CtpoeHue u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHUE MOYHU Y UETIOBEKA.

3amMra y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX Opranu3MoB. CIopsl
OakTepuii U MUCTHI MPOCTEUIINX. 3alUTa Y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna.
CpencTBa macCUBHOM M XUMHYECKOM 31U Thl. OUTOHIIUABI.

3ammTa y MHOTOKJIETOYHBIX J>KMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIC.
3amura opranu3ma ot Oone3ned. MmyHHas cuctema udenoBeka. KieTouHslid u
TYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHbIH M NpuoOpeTEéHHBIN crenuduueckuii
UMMYHHUTET. Teopusi KIOHaJIbHO-celeKTuBHOro uMmmynurera (II. Opmux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUH.

Pazmpaxxumocte u  perymsiuuss |y OpraHusMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OpPraHu3MoB. Takcuchl. Pa3ipa)xuMoCTp U peryisinus y pacTEeHUMN.
PoctoBeie BelecTBa U UX 3HAUYCHUE.

HepBuast cucrema u pediekTropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLIUOHHOE YCIOKHEHHE CTPOECHUSI HEPBHOM CUCTEMBI Y
KUBOTHBIX. OTHENBl TOJOBHOTO MO3ra TMO3BOHOYHBIX J>KMBOTHBIX. Pediexc wu
pednexkTopHas ayra. be3ycinoBHbIie U YCIOBHBIC PE(DIICKCHI.

['ymopanibHas perynsuus U SHAOKPUHHAS CUCTEMA JKUBOTHBIX M YEJIOBEKA.
JKeie3bl 3HTIOKPUHHOW CUCTEMBI U UX TOPMOHBI. /{eiicTBrE TOpMOHOB. B3anMoCBsA3b
HEPBHOW U SHIOKPUHHOM cucteM. [ mmoranamo-runoduszapHas cucrema.

JdemoHcTpanumn

Ioptper: W. I1. [1aBnos.

Tabmuiet u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIC
Bojopociny, «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTECHUI,
«CucteMbl OpPraHoB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pacrenuit», «KopHeBble cucTeMbl», «CTpoeHHE CTEONSI»,
«CTpoeHHe JHUCTOBOM IIACTUHKU», «TKaHU KUBOTHBIX», «CKEIeT 4eloBeKay,
«ITumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI1ieuHas CHUCTEMA,
«BblienurtenbHas cucTeMay, «IHIOKpPUHHAs cucteMa», «CTpOEHHE MBI,




«Ummynurer»,  «KumeynononoctHeie», «CxemMa  TNUTaHUS  PACTCHUI»,
«KpoBEeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHue AO0XKIeBOro uepBs», «HepBHas
cucreMa peio», «HepBHas cuctema gsarymiku», «HepBHas  cucrema
npecMbikaronuxcsi»,  «HepBHas  cucrema  ntuny, «HepBHas — cuctema
MIekonuraronx», « HHepBHas cucrema uenoBekay, «Pedekcy.

OO0GopynoBaHUE: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpPENapaTbl TKaHEW, PaKOBUHBI MOJUTIOCKOB, KOJUICKIIUU
HACEKOMBIX, HUTJIOKOXKUX, >KUBBIE DK3EMIUISIPhl KOMHATHBIX pacTEeHHM, repoapuu
pacTeHHUl pa3HBIX OTHEJOB, BIAXHbIE TNpenapaTbl KUBOTHBIX, CKEJICTHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
00opyTI0BaHME JJIsl IEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpMEHTOB, 000pYyI0BaHUE TS
JIEMOHCTpPAIIMU OIBITOB MO M3MEPCHHIO KM3HEHHOU EMKOCTU JIETKUX, MEXaHU3Ma
JIbIXaTebHBIX JIBUKEHUM, MOJICTTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «3yueHue TKaHel pacTEeHUI».

JlaGopaTropHasi padora «3ydyeHue TKaHEH KUBOTHBIX).

JlaGopaTopHas padora «/I3yueHre opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHne u pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOXKEHHUsI OpraHU3MOB: Oecrioynoe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Oecrosoro  pa3MHOXKEHUS:  [OYKOBAHHUE,  CIIOPYIISAIUS,
dparMeHTanus, KJIOHUPOBAHHE.

ITonoBoe paszmuHoxkeHue. IlonoBbie KIETKH, WM rameTsl. Meio3. Craauu
Meno3a. [loBegenne xpomMocom B meiio3e. Kpoccunrosep. bruonornyeckuii CMbICI
M€lo3a W TOJOBOrO mporecca. Menlo3 W ero MecTo B KU3HCHHOM IHKIIC
OpraHU3MOB.

[IpenzaponsimieBoe pazputue. ['ameTorenes y ;KuUBOTHBIX. [10710BbBIE KeEIE3BI.
OO0pa3oBaHue U pa3BUTHE MOJOBHIX KIeTOK. CriepmaToreHes u oorenes. CTpoeHue
MTOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOPUOHATBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBrayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAayKa
0 Pa3BUTUHU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21A8HBIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoecenos u modenu mopgoeeneza. Craguum >MOpHOTeHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl — ApoOGieHwHs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJIEKONMUTAIONIUX. 3apOMABIINICBbIE JHUCTKU
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apoIbIIIEBbIX JIUCTKOB. B3anmHoe



BIUSHUE YacTeil pa3BUBAIOILIErocs 3apojbimia (3MOpHUOHATbHAS WHIYKLHA).
3aknajgka IUIaHa CTPOCHMS JKMBOTHOIO KAk PE3ynbTaT HEpPapXUUECKUX
B3aMMOJIEUCTBUI TE€HOB. BiusHue Ha 5MOpUOHAIBHOE pa3BUTHE pPa3IMUYHBIX
(haKTOpOB OKpYKAIOIIEH CpeIbl.

Poct u pasBurue xuBOTHBIX. I[locTomMOpuonanbHblii nepuon. llpsamoe wu
HernpsiMmoe pas3Butue. PaszButne ¢ wmeramopdo3oM |y O€CO3BOHOYHBIX U
ITI03BOHOYHBIX JKUBOTHBIX. bHOJIOrMYEeCKOE 3HAYEHHE NPSAMOIO M HENPSIMOTO
pa3BUTHUA, UX PACIPOCTPAHEHUE B NpUPOAE. THIBl pocTa KUBOTHBIX. (DAKTOPHI
PETYISIIUU POCTa KUBOTHBIX U 4esoBeka. CTaauu NoCTIMOPUOHAIBHOTO Pa3BUTHS
y JKMBOTHBIX U uenoBeka. [lepronbl oHTorenesa uenoseka. CTapeHrne U CMEPTh Kak
OMOJOTNYECKUE MPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM LIMKJe pacTteHuil. O6pa3zoBaHue cop B mpoliecce Meio3a. ['amerorenes
y pacteHuid. OniI0I0TBOPEHNE U Pa3BUTUE PACTUTENIbHBIX OPraHU3MOB. J[BOiHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHn3MBbl pETYISIIUNA OHTOT€HE3a Y PACTEHUN U JKUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Hapamun, X. [IIneman.

Tabnunel u cxembl: «BereratuBHOoe pasmHoxeHue», «Tumbl Oecronoro
pasMHOXEHU», «Pa3MHOXEHHE XJIaMHUIOMOHaAb», «Pa3zMHOXEHHE 3BIJICHBDY,
«Pa3mHOxeHne ruapel», «Meito3», «Xpomocombl», «['amerorenes», «CTpoeHHe
ANIEKIETKH U crepMaro3onaa», «OCHOBHBIE CTaAuU OHTOreHesza», «lIpsMoe u
HEelpsAMoe pas3Butue», «Pa3zBuTue Malckoro xyka», «Pa3zButune capaHumy,
«Pa3putne nATymkw», «JlBOWMHOE OIUIOJOTBOPEHHE Yy IIBETKOBBIX PACTCHUI»,
«CTpoeHHe CeMSH OJHOJOIBHBIX U JBYJOJbHBIX pacTeHUI», «KW3HEHHBIN UK
MOPCKOH KanmycTb», <« KHU3HEHHBIN TUKI MXa», « KU3HEHHBIN TUKJI MATOPOTHUKAY,
«KM3HEHHBIN ITUKI COCHBI.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, MHUKpOIIpenapaThl SHIEKIETOK U
CIIEPMATO30M 0B, MOZENb «LIMKII pa3BUTHUS JIATYILIKNY.

JlaGopaTropHasi padora «l3yuyeHue CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKPOIIPENapaTax».

IIpakTuueckass padora «BblABiIeHUE TPU3HAKOB CXOJCTBA 3apOABIIIEH
ITO3BOHOYHBIX JKMBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpPraHOB PAa3MHOMXEHHUS BBICHIUX
PaCTEHHI.

Tema 11. I'eHeTuka — Hayka 0 HACJIEeJACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB



HcTopus cTaHOBIEHUS U pa3BUTHS F'€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€YECTBEHHBIX YUEHBIX B Pa3BUTUU I'€HETUKMU.
Pabote H. K. Konsiosa, H. WM. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
10. A. ®ununuenxo, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHE MTOHATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, AJIBTEPHATUBHBIE NPU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUACTASI JIMHUSL, THOPHUIBI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOAbl ~ T€HETUKH: TUOPUAOJIOTHYECKUN,  LUTOJOTMUECKHH,
MOJIEKYJISIPHO-TEHETHUECKHUH.

JdemMoHcTpanumn

IMoptpetsl: I'. Menaens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. .
Basuwios, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabauiel v cxembl: «MeToabl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabopaTtopHass pabora «Jlpo3oduna kKak OOBEKT TEHETHYECKUX

HCCHGHOB&HHﬁ)).

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemBanue. IlepBbiii 3akoH MeHaens — 3akoH
eauHooOpasus rTHOpUAOB MepBoro nokoieHus. [Ipasuno qomuaupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH paclleIUIeHusT NMpu3HaKoB. [{UTomormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeIIrBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexxyTodHbIN XapaKkTep HacIeI0BAHUA.
Pacmiennenue npu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JurubpunHoe ckpemmuBanue. TpeTuii 3akoH MeHaens — 3aK0H HE3aBUCUMOTO
HaCJIeOBaHUS TPU3HAKOB. [[uTOIOrNYeCKe OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHUSI.

CueruieHHoe HacienoBaHue npuszHakoB. PaGoter T. Moprana. CuerieHHOe
HACJIEJIOBAaHUE TE€HOB, HAPYIICHHE CLEIJICHUS MEXIy TI'e€HaMH. XPOMOCOMHAas
TE€OpHUS HACJIEICTBCHHOCTH.

I'enetuka nmona. XpoMOCOMHBIA MEXaHHU3M ONpPEAEICHUS Moia. AYyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN W TreTeporaMeTHbIM MoJ. ['eHeTndeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CIEIUIEHHBIX C TIOJIOM.

I'enorun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JIEUCTBUE
resa. MHOXECTBEHHBIM ajlIeau3M. B3auMogencTBue HeaieIbHBIX T'€HOB.
KomnnementapHocts. OnucTtas. [lonumepusi.

['eHeTHUeCKH1 KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U YEJIOBEKA, A TAKIKE
(U3HOIOTMYECKUX  MPOIECCOB, IOBEACHWS W  KOTHUTHUBHBIX  (DYHKIIHM.
I'eneTnueckne MeXaHW3Mbl CUMOMOIeHE3a, MEXaHU3MbI B3aUMOJICHUCTBUS «XO35HH



— Tapa3suT» U «XO35IMH — MUKpOOMOM». ['eHeTHuecKue acleKThl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHON NH(OPMAIIUU B TOKOJIEHUAX KJIETOK U OPraHU3MOB.

JdemoHcTpanuun

Iloprpetsl: I'. Mennens, T. Mopras.

Tabauuel 1 cxeMmbl: «IlepBrlif 1 BTOpoil 3akoHbl Menaens», « TpeTuit 3aKoH
MeHnnens», «AHanu3UpyIlIee CKpeluBaHue», «HemomHoe aoMuHUpOBaHUEY,
«CuemnyieHHOe HaclieOBaHUE MPU3HAKOB Yy Jpo30oduibl», «l'eHeTuka mosay,
«Kapuotun denoBeka», «Kapuotun npozoduinb»y, «KapuoTun OTULBDY,
«MHOXKECTBEHHBIN AJUIEIN3M», «B3auMOIECTBUE TEHOBY.

OO6opynoBaHue: MoOAENb s JEMOHCTpallMM 3aKOHOB €JUHO00pa3us
ruOpuI0OB TEPBOTrO TOKOJIEHHMS U pacIlelJieHUusT MPU3HAKOB, MOJENIb IS

JEMOHCTpAllMM 3aKOHa HE3aBHUCHUMOTO HAacle0BaHUs MPU3HAKOB, MOJEIb IS
JEMOHCTpAllMU CILETUIEHHOTO HAclieJOBaHUsl MPU3HAKOB, CBETOBOW MHUKPOCKOIL,
MUKpomnpemnapart: «J{po3zodunay.

IIpakTnueckas padora «lI3ydyeHune pe3ynbTaTOB  MOHOTHOPHAHOTO
CKpEIIMBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydeHume  pe3ynbTaToB  AUTHOPUAHOTO
CKpEIIUBaHUS Y APO30(PUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumopelictBue reHotMma W cpeabl npu  GopMupoBaHUU (DEHOTHUIIA.
N3MeHunBOCTh Mpu3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
W3MEHUYMUBOCTH: HEHACJICICTBEHHASI U HACJIEICTBEHHAS.

MoaudukanuonHas HW3MEHYMBOCTh. Poib  cpeasl B (GOpMUPOBAHUU
MOAUGUKAITMOHHONW M3MEHUYMBOCTH. HopMma peaknmu npusHaka. BapuanmoHHBIN
psan u BapuanuoHHas kpuBas (B. HMoramncen). CpoiicTBa Moau(dHUKaAIIMOHHON
U3MEHUYUBOCTH.

I'eHoTunuueckass ”3MEHYUBOCTh. CBONCTBA TEHOTUIIUYECKOW N3MEHUUBOCTH.
Buipl reHOTUITHYECKOM H3MEHUYMBOCTH: KOMOMHATHUBHASI, MyTaIllAOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTH. MeH03 M TIOJOBOM IIPOIECC — OCHOBA
KOMOWHATUBHON U3MEHUYNBOCTHU. P0OIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3TaHUU
TEHETHYECKOT0 pa3HOo00pa3us B Mmpejiesiax 0JTHOrO BU/A.

MyTanoHHasT M3MEHYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HMHAYIMPOBAHHBIE  MYyTaluu. SaepHbie u
nUTOoIIa3MaTudeckue mytanuu. CoMaTHyecKUe W TMOJOBble MyTaluu. [IpuyanHbI
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHUSHHE Ha OPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOTO TMpoIliecca. 3aKOH TOMOJIOTHYECKUX PSJIOB B
HacnencTBeHHo m3meHunBoctu (H.M. BaBunoB). BHesinepHass U3MEHUMBOCTH U
HACJIEJICTBEHHOCTb.



Onucenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHcTpanuun

Hoptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Buasl u3MeHUMBOCTHY», «MoaudukaruoHHas
U3MEHYUBOCTHY, «KomOunatuBHas U3MEHYUBOCTH, «Meito3»,
«OmnonorBopeHuey, «I'eHeTnyeckue 3a00aeBaHus YenoBeKay», « Buapl myranuii.

OO6opynioBaHUE: XKUBbIE W TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PacTeHHI,
pucyHku (potorpadun) KUBOTHBIX C PA3TUYHBIMU BUJIaMH U3MEHYHBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKALIMOHHON Hu3MeHYMBOCTH. IlocTpoeHre BapHallMOHHOTO psiAa W
BapUALlMOHHOW KPUBOI».

IIpakTnueckas padora «Mytamuu y JApo3opunsl (HA TOTOBBIX
MUKpOTMpenapaTax)».

Tema 14. I'eHeTHKa 4yeJjIoBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HCCIEIOBaHUS T€HOMA
yejaoBeKa.  MeTojabl  M3YYEHHMS] TEHETMKHM  4YEJOBEKAa: T'E€HEAJOTMYECKHUH,
OJIM3HELOBLIN, IIMTOr€HETHYCCKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HE TUYECKUH. CoBpemMeHHOE ompeaesIeHue TeHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YyeIoBeKa. | eHHbIE 1 XpPOMOCOMHBIE
Oosie3HU dYeyoBeKka. boJie3HW ¢ HACIEACTBEHHON TMPEapacioyiOKEHHOCTHIO.
3HayeHUEe MEAUIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUU U JICUCHUU T€HETUUECKUX
3a00J1eBaHUi YesloBeKa. MeauKo-reHeTUUeCKOoe KOHCYJIbTHpoBaHUEe. CTBOJIOBBIC
KJIeTKU. [IoHATHE «T€HETUYEeCKOro rpy3a». DTUYECKUE acCIleKThl MCCIEJOBAHUN B
00J1acTH peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnyeckre (¢GakTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bU3UIECKOMY M XUMHUYCCKOMY 3arps3HECHUIO OKPYIKaroIIei cpenpl. I eHeTrnaecKkas
NPEAPACIIONOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JdemoHcTpanumn

Tabmuiel 1 cxeMbl: «Kapuotun denoBeka», «MeTOabl M3yUYeHUS] TEHETUKH
yeJjioBekay, «I eHeTndyeckre 3a00JI€BaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cennekuusi OpraHu3MoB

JlomecTuKaius 1 celieKuus. 3apoxKIeHUE CEJIEKIUN U TOMECTUKALINK. Y YeHUe
H. . BaBunoBa o lleHTpax NpOHCXOXKIECHHS U MHOIroo0Opasusi KyJIbTYpHBIX
pacteHuid. Ponb cenekuuu B CO31aHUH COPTOB PACTEHUN U TOPOJ )KUBOTHBIX. COPT,



IIOpOJIa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSIA0OB B HACIEACTBEHHON N3MEHUYNBOCTH
H. W. BaBunoga, ero 3HaueHue sl CENEKIIMOHHOU pabOTHI.

Metonbl cenekuMOHHON paboThl. MCKycCTBEHHBIM OTOOp: MaccoBBIA H
VHIUBUIYaJIbHBIN. Drtansl KOMOMHAIIMOHHOMN CCICKIMHU. HcnbeiTanue
npousBoauTened mo moroMcTBy. OTOOp MO TEHOTUIY C TOMOUIIBIO OLEHKH
(eHoTHa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibto aHanuza JTHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJA  CEJIEKIMOHHOW  paboThI.
PannanOHHBIN M XUMUYECKUHA MYTareHe3 Kak UCTOYHUK MYTalui y KYJIbTYPHBIX
¢opm opranuzmoB. Mcnonb3oBaHHE TE€HOMHOTO PEJAKTUPOBAHUS W METOJIOB
pexomOuHaHTHBRIX JIHK /11 monyyeHus: nCX0IHOTO MaTepuaa Jjisl CENeKIUU.

[Tonyuenune MTOJIUTIIIONIOB. BuyTtpuBunosas ruOpuau3aims.
bnuskopoacTBeHHOE — CKpellMBaHWe, WM WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpuauzanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JJOCTHIKEHMSI CENIEKIINHN PACTEHUN U KUBOTHBIX. «3enéHast
DEeBONIOYUALY.

CoxpaHeHue U U3y4eHUE T€HETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U HX
JTUKUAX POJIMYEH JUIsl CO3JaHUsl HOBBIX COPTOB M THOPUJIOB CEITBCKOXO035MCTBEHHBIX
KYJIbTYyp. H3yuenue, coxpawenue u YNpaejieHue 2eHemudecKuMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX  JHCUBOMHBIX 6  YENAX VIyYUleHUs]
CYUecmeyiomux U co30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HYUCIe C
NPUMEHEHUEM COBPEMEHHBIX Memo008 HAYUHbIX UCCAe008aHULL, nepedosblx uoell u
NepCneKmueHbIX MexHON02UL.

JdeMoHCTpamuun

Iloprpeter: H. 1. BaBumos, M. B. Muuypun, I'. JI. Kapneuenko, II. IL
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. bensies.

Tabnuiel 1 cxembl: «L{eHTpBI MPOUCXOKIACHUS U MHOTO0Opa3Hs KyIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHOW HM3MEHYHBOCTH,
«MeTtonbl cenexuuny, «OTnanéHnas rudpuanzanus», «MyrareHesy.

JlabopaTopHas pa6ora «/3yyeHue cCOpTOB KYJIbTYPHBIX PACTEHUI U MOPOA
JOMAIIIHUX )KUBOTHBIX).

JlaGopaTropHasi padora «I3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuueckas padora «lIpuBuBKa pacTeHUI»

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHIKEHHMS CEJIEKUHMH PacCTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO depmy,
COPTOMCHBITATENbHBIM YYaCTOK, B TEIJIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyYHHBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BHOTEeXHOJIOTUA U CHHTeTHYECKAA OMOJIOT U



OOBEeKThl, HCHOJIb3yeMble B OHWOTEXHOJOTHHU, — KIETOYHBbIE U TKAHEBBIC
KYJbTYPBI, MUKPOOPTraHU3MBI, ux XapaKTEePUCTHUKA. Tpaguunonnas
OMOTEXHOJIOTHA:  XJIEOOMEUeHNne, TMOTYyYEeHUE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOAenue. Mukpoouonorndeckuii cuHTe3. OOBEKTBI MHUKPOOHOJIOTHYECKUX
TexHoJsiorui. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB M MX KOMIIOHEHTOB,
COJIep KalllUX HE BCTPEUAIOIIUECS B IPUPOIe OMOCUHTETUUECKUE MY TH.

Knerounas wnxeHepus. MeToabl KyJbTypbl KJIETOK W TKaHEW pacTeHUU U
#*uBOTHbIX. KpuobGanku. Comaruueckas THOpUAM3AlUS U COMATUYECKHUI
sMOpuorene3. lcnonb3oBaHWe TaljiOUAOB B CEJICKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmume. Mcnonv3o06anue MOHOKIOHANbHBIX U NOJIUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKycCTBEHHOE OIUIOAOTBOpPEHHE. PeKOHCTpyKIUs
SMIEKJIETOK W KIOHUPOBAHME >KMBOTHBIX. METOJl TpaHCIUIAHTALUM SIAEP KIIETOK.
Texnonoeuu 0300poenenus, KyIbmMueUpPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocoMHass M TEHHasi HWHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pexkomouHantuolx JIHK. Cozoanue mpanceennwvix opeanuzmos.
JIoCTH>KEHUS ¥ TEPCIIEKTUBBI XPOMOCOMHOM M TeHHOW MHKEHEPUU. DKOJIOTUUECKUE
U DTUYECKHE MPOOJIEMbl TeHHON MH)XEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas meaunuHa. [TLP-
JIUarHoCTUKa. MeTaboJIOMHBIM aHalu3, TEeHOIEHTPUYECKUM aHalu3 MpoTeoMa
YeJloBeKa MJiA OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumkeHepust 1 pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3/IaHMS KOMILJIEKCHBIX
TKaHEH cOoYeTaHWEM TEXHOJOTHH TpEXMEPHOro OMOMpHHTHHTA U cKaddoauHra
JUTSL PEIIeHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIULIMHBI.

Coznanre BEKTOPHBIX BAaKIMH C IEJIbI0 OOecredeHuss KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHHE MOJIEKYISPHBIX MEXaHU3MOB
dynkimonupoBanusi PHK-cogepskanux BUPYCOB, BBI3BIBAIOMIUX 0CO0O OIMACHBIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdemoHcTpanumn

Tabmuiel u cxembl: «/cmonp30BaHHEe MHUKPOOPTAHU3MOB B MPOMBINIIICHHOM
MpOU3BOICTBEY, «KileTouHas nHxeHepus», «['eHHas HHKEHEPUs.

JlabopaTopHas padora «l3yueHrne 00beKTOB OMOTEXHOIOTHIY.

IpakTnueckas padora «llonyyeHne MOJTOYHOKUCITBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BakHEHIIas MPOU3BOAUTENbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)»




11 KVIACC

Tema 1. 3apoxkaeHue um pa3sBUTHE 3BOJIOLMUOHHBIX NpPeEICTABJICHUN B
OnoJIoruu

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
napBuHHA3Ma. JKU3Hb 1 Hay4yHas aearesbHOCTh Y. JlapBuHa.

JIB>KyIIIME CUIIBI 3BOJIIOIMY BUIOB o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
pa3MHOXEHHUS OpraHU3MOB, HACJEICTBEHHass HW3MEHYUMBOCTh, Oopblda 3a
CYILIECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cuntetnueckoir Tteopun dBomonun (CTD). HeltpanbHas
teopuss sBomonMu. CoBpeMeHHas 3BOJIOLMOHHAsA  Ouojiorus. 3HAuYeHHE
ABOJIIOIIMOHHON TEOpUHU B (POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

IMoptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kroswe, Y. Hapsun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonueitn, /. K.
benses.

Tabauiet u cxembl: «Cuctema sxuBoi npupo/sl (1o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «MexaHu3m GopMUPOBaHUS TPUCTIOCOOJIECHUN Y
pacTeHuil 1 )KUBOTHBIX (10 JIamapky)», «Kapra-cxema mapuipyta myremectus Y.
HNapsuna», «Haxonku Y. [lapBuna», «®opmbl OOprOBI 3a CYIIECTBOBAHHUEY,
«IToponpl romy6Gei», «MHoroobpasue KyJIbTypHBIX (OpM KamycTel», «llopomabl
JIOMAIIIHUX >KUBOTHBIX», «CxeMa oOpa3zoBaHus HOBBIX BUAOB (1o Y. [dapBuny)»,
«CxemMa COOTHOILIEHMS ABWKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE IOJIOKEHUS

CHUHTETHYECKOU TCOPHUH 3BOJIIOTUN).

Tema 2. MUKPOIBOJIIOIHS U €€ pPe3yJIbTaThl

[Monynsuus Kak 31€eMEHTapHasg e€AuHULA 3BOMIOLNH. COBpPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pPa3HOOOpa3usi W CTPYKTYphl momyisiuuid. 3Menenwue
reHopoHa TOMYISIMU KaK dSJEMEHTapHOE »SBOJIOIMOHHOE SIBICHHE. 3aKOH
reHerndeckoro paBHoBecus Jx. Xapau, B. BaitnOepra.

DOnemeHTapHble (AKTOPBl (ABUXKYIIWE CHUJIBI) JBOMIONUHU. MyTallMOHHBIHN
mpouecc. KomOunatuBHas u3MeHUHMBOCTh. Jlpeid TeHOB — ciydaifHbie
HEHAINpaBJICHHbIE U3MEHEHUS YaCTOT ajuiesiei B momyasiuusax. DPGeKT ocCHOBaTENs.
Ippexm OymoLiounozo eopaviuwika. CHUdCeHUe 2eHemuuecKoeo pasHooOpasus:
npuuunsl u creocmeus. llpossnenue s¢hgpexma Opetigha 2ernos 6 6OILUWUX U MATBLX

NONYAAYUAX. Murpanumu. N3osmus MTOITY IS reorpadudeckas
(mpocTpaHCcTBEHHAas ), OMonornyeckas (penpoyKTuBHas).
EcrectBennsiit otOOp — HampaBisomuid (akrtop s3Bojonuud. Dopmel

€CTECTBEHHOro  0TOOpa:  JABWXKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUM



(nm3pynTuBHbIf). [lomoBoil oTOOp. BO3HUKHOBEHME W 3BONIOLUS COLUAIBHOTO
MOBEJICHUSI )KUBOTHBIX.

[IprcnocOONEeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIMH.
Bo3HukHOBeHUE NpUCoco0IeHUH Y Opranu3MoB. ApoMop(03bl U UANOA AN TALIUH.
[Tpumepsl nprucnocobieHni y OpraHu3MoB: Mopdosornyeckue, Gu3noI0rnYecKue,
Onoxumuyeckue, noBeaeHUeCKHE. OTHOCHUTENBHOCTh  MPUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BupooOpa3zoBaHue Kak pe3ynbTar
MuKpo3BoJitounu. M3onsiuusa — kiodeBod ¢akrtop BujpooOpazoBanus. [lytu u
CrocoObl BUJI000pa30BaHMUS: aJJIONaTPUUECKOe (reorpaduueckoe),
CUMIIATPUUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIUIUIOMAU3AIUS,
rubpuan3zanus). J[muTeapHOCTh YBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Posb 3BOMIOLIMOHHOM OHOJIOTHH B pa3pab0OTKE HAyYHBIX METOJOB COXPaHECHHUS
O6uopazHooOpasusi. MHUKPOIBONIONKUS W KOIBOJIOIUS MMApPa3uTOB M HUX XO35EB.
Mexanu3mMbl GOpMUPOBAHUST YCTOWYUBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

IMoptpetsl: C. C. YerBepukos, 3. Maiip.

Tabmuiel u  cxeMbl: «MyTalMoHHas HU3MEHYUBOCTHY, «llomynsimonHas
CTPYKTypa BuIa», «CxeMa mposBiieHus 3akoHa Xapau—BaitnOepray, «/|Bmwxkyiue
CWJIBI HBOJIIOIIUNY, «IJKOJIOTHYECKash M30JSAIUS MONMYJSAIUA CeBaHCKON (openny,
«["eorpaduyeckas N30SIHS TUCTBEHHUIIBI CHOMPCKON U TUCTBEHHULIBI JJAyPCKON»,
«ITonynsIMOHHBIE BOJHBI YMCIEHHOCTH XHUIIHUKOB M XKepTB», «Cxema NeilcTBUs
€CTECTBEHHOTO 0TOOpay, «®@opMbl O0PHOBI 3a CyliecTBOBaHUEY, «HyCTpHATBHBIN
MenaHu3My»,  «OKuBble  uckomaembie»,  «IIOKpOBUTEIBCTBEHHAss  OKpacka
KUBOTHBIX», «[Ipenmympexxnaromas okpacka >XHUBOTHBIX», «DHU3HOIOTHYECKHE
apantanuny, «lIpucnocobeHHOCTs OpraHu3MOB W €€ OTHOCHTEIBHOCTHY,
«Kpurepuu Buma», «Bunasi-nBoitHukmy, «CTpykTypa Buaa B mpupoie», «Crnocoos
BUI000pa3oBanusy, «I'eorpadguieckoe Bu1000pa3oBanne TpEX BUIOB JIAH IIIIICH,
«JKOJIOTUYECKOE BUA000pa30BaHUE BUAOB CHUHHI, «llomumimouasl pacTeHUi»,
«KamycTHO-peneunbIil rubpumy.

Oo6opynoBanue: repbapun pacTeHUH, KOJUICKITUN HACEKOMBIX, Yydesa MTUIl U
3Bepeil ¢ MpUMEPAMH PA3IMYHBIX TPUCTIOCOOICHHIA, YyUena MTHITl U 3BEPEeH pasHBIX
BUJIOB, TrepOapuu pacTeHWd OJWM3KUX BHJIOB, OOPa30BaBIIUXCS Pa3TAYHBIMU
crnocobamu.

JlaGopaTtopHasi pabora «BbIABI€HHE U3MEHYMBOCTH Y 0OCOOEH OJTHOTO BUAA.

JlaGopaTtopHas padora «IIpucnoco0eHrsi OpraHu3MOB U X OTHOCUTEIIbHAS
11eJ1eCO00Pa3HOCThY.




JlabopaTtopnas padora «CpaBHeHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUION.

Tema 3. Maxkpo3Boonus U €€ pe3yJbTaThl

Meronpl M3yyeHMs ~MakpodBOJrOUMU. [lameoHTonorndyeckue - MeTobl
u3yueHust odBosmonuu. llepexogubie  ¢GopMbl U (QUIOTEHETHYECKUE  PSJIbI
OpraHU3MOB.

buoreorpadguueckue Metonsl uzydeHus: 3Bosoiuu. CpaBHeHHE (IIOpHI U
dbayHpl MaTEpUKOB M OCTpOBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
SHACMUKHU U PEITUKTHI.

OMOpUOIOTUYECKUE U CPABHUTEIBLHO-MOPGHOIOTHYECKUE METOAbl M3YyUCHUS
ABOMIONMH. ['€HEeTHYeCKre MEXaHW3Mbl DJBOJIIOIMA OHTOTE€HE3a M TOSIBIICHUS
ABOJIOIIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMYHBIE UM  aQHAJOTUYHBIE  OpPTaHBHI.
PynuMenrapubie  opraHbl W aTaBU3MbL.  MOJEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHYECKHE U MATEMAaTUYECKUE METObI U3yUCHUS IBOTIONUH. [ OMOJIOTHYHBIC
reHbl. COBpEMEHHBIC METO/IbI TOCTPOSHUS (PUITOTCHETHIECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAIMH U IBOJIOIIHUSI TCHOMOB.

OO6rue 3aKOHOMEPHOCTH (MpaBWiIa) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeoOpatumMocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJTIOIUH.

JdeMoHCcTpamuun

IMoptpetsi: K. M. Bap, A. O. KoBanesckuii, . Mromiep, 3. ['ekkernb.

Tabauiel 1 cxeMbl: «DUIOTEHETHUECKUIN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Cteromedans»y,  «Punnoduts»y,  «CemeHHbIE
naropoTHUKNY, «buoreorpaduueckue 30HBI 3eMiny», «Jlpeiid KOHTHUHEHTOBY,
«PenukThly, «HaudanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMYHBIE W AaHAJOTHYHbIE OpraHbl», «PyauMeHTH»,
«ATaBU3MBI», «XpOMOCOMHBICE HAOOpHI YEJIOBEKAa M IIWMIIaH3e», «l TaBHbBIE
HaIPaBJICHHS 3BOJONHIY, «OO0II1e 3aKOHOMEPHOCTH SBOTIOLIUN.

OOopynioBaHue: KOJJIGKIIUU, TrepOapuu, MYISDKH HCKOMAeMBbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AaHAIIOTHYHBIX, PYJIMMEHTAPHBIX OPTraHOB H
aTaBU3MOB, KOJUICKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe )KU3HN HA 3emJie

Hayynble rumore3pl NPOUCXOXKACHUS KU3HM Ha 3emiie. AOUOreHe3 u
naHcrnepmusi. JloHayuyHble MPEACTABICHUS O 3apOXKICHUU KU3HU (KPEalMOHU3M).
['umoresa MoCTOAHHOIO CaMO3apOKACHUS KU3HU U €€ OITPOBEpPKEHUE OonbITaMu O.
Penu, JI. Cnannanuanu, JI. [Tactepa. [IponcxoxaeHue KU3HU U aCTPOOUOJIOTUSI.



OcHOBHBIE JTaIlbl HEOpPraHU4ECKOU 3BOJIIOLUH. ITnanerapHas
(reomoruyeckasi) HSBOJIONUSA. XHUMHYECKas OJBOIIONHUSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTB n3 HeopraHmyeckux. Omeir C. Mumepa un I'. HOpm.
O6pa3oBanue noaumepoB u3 MoHomepoB. Koanepsarnas runote3a A. 1. OnapuHa,
runore3a nepBuyHoro OynpoHa JIk. XongedHa, reHeTudeckas runore3a [
Ménnepa. PubGozumsl (T. UYex) u runoresa «mupa PHK» VY. T'munbepra.
dopMmupoBaHue MEMOPAH U BOSHUKHOBEHUE MPOTOKJIETKH.

Ncropus 3emin u MeTO1bI €€ n3yueHus. FickonaeMble OpraHu4ECKUE OCTATKH.
['eoxponosiorust u €€ Meroabl. OTHOCUTENbHAs W AOCOJIOTHAS T'€OXPOHOJIOTHS.
['eoxpoHoOIOrMU€eCcKas MIKana: 30Hbl, 3Pbl, IEPUOBI, STIOXH.

HavanpHbple dTanbl opraHmyeckord sBontouud. [losiBIeHMe W 3BoOJIOLUSA
NEPBBIX KIETOK. DBOJIIOIMS MeTabosin3mMa. BO3HUKHOBEHUE TMEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIEHKN KaK aHaJOr MEepBbIX Ha 3emiie COOOIIECTB.
CtpomartonuTtsl. [IpokaproThl 1 3yKapuOTHI.

[IpoucxoxeHre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpycoB. IIpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl SBOJIOLUMU BBICHIMX pacTeHHil. OCHOBHbIE apoMop(do3bI
pactennii. Bwixonm pacrenuid Ha cymy. [losBiieHHMe CHOpPOBBIX pAacCTEHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Talbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benjckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIe KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Tpoucxoxaenue ampuobuii u pentwinid. [IpoUCXOXICHHE MIICKOTUTAIOMNX U
ntur. [lpuHmun xmodeBoro apomopdoza. OcBoeHHEe OECrO3BOHOYHBIMU H
O3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PazButre xu3Hu Ha 3emie MO 3paM U MepuojaM: apxei, MpPOTEepO30u,
Majaeo30i, Me3030M, KaitHo30i. OO0Ias XapakTeprUCTHKa KIIMMAaTa U T€0JOTHIECKUX
npoueccoB. [losBneHue u pacuBeT XapaKTEpPHBIX OPraHU3MOB. YTIJIEOOpa30OBaHUE:
€ro YCJIOBUSA U BJIHMSHHE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUsI — 3KOJIOTMYECKUE KpU3HChl npouuioro. ITpudnHel u
CJIEICTBUSI MAacCOBbIX BbIMUpaHUU. COBPEMEHHBIA 3KOJIOTMYECKUM KPU3HUC, €ro
ocobenHoctu. [Ipobnema coxpanenust OMopazHo0Opa3us Ha 3eMiie.

CoBpeMeHHasi cUCTeMa OpraHM4Yeckoro mupa. [IpuHIunsl Kiraccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKHUE IPYIIIBI OPraHU3MOB.

JdemoHcTpanumn

[Moprpeter: @. Penau, JI. Cnanmnanuanu, JI. [lacrep, . 1. Meunnkos, A. U.
Omnapun, Ix. Xonaeun, I'. Ménnep, C. Mumep, I'. FOpu.



Tabauiiel u cxeMbl: «Cxema omnbita @. Penuy», «Cxema onsbita JI. [lactepa mo
M3YYEHHIO CaMO3apoKIeHMs Xu3HW», «Cxema ombita C. Mwmepa, I'. Opwy,
«JTampl  HEOPraHWYECKOW  JBoMOUMKW»,  «l'€oXpoHOsOrMYeckas  IIKaiay,
«HauanpHble 3Tanbl OpraHUYecKor sBosoLUnY», «Cxema o0pa3oBaHUS SYKapUOT
nyTéM cumOuoreHesa», «Cucrema >XHUBOM mnpuponb», «CTpoeHue BUpPYCay,
«Apomopdo3bl  pacteHuid», «PuHHOPUTH, «OJHOKIETOYHBIE BOAOPOCINY,
«MHoroknerounsle Bopopociany, «Mxu», «llanopotHUkN», «l 0I0CEMEHHBIE
pacteHus», «Oprassl [IBETKOBBIX PACTEHUI», «CXeMa pa3BUTHS ) KUBOTHOTO MHUPaA»,
«Apomopdo3bl KUBOTHBIX», «IIpocTeitmuey», «KumednonomnoctHeiey, «Ilnockue
yepBu», «HUnenucronoruey, «PbiOb», «3eMHOBOIHBIEY, «IIpecmbikatouecs,
«Itnusy, «Miexkonuraromuey, «Pa3Butue )KU3HU B apXeUCKO spe», «Pa3Burtue
KU3HU B IIPOTEPO3OMCKOU dpe», «Pa3BuThe KHU3HU B MAICO30MCKOM 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BuTHe )XU3HU B KATHO30MCKOU dpey,
«CoBpeMEHHas CUCTEMA OPraHUYECKOT0 MUPay.

OO6opynoBanue: repObapuu pPACTEHHUN Ppa3IMYHBIX OTAENOB, KOJIJIEKIIMH

HAaCEKOMBIX, BIIA)KHbIC MpenapaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIIUU
UTJIOKOXUX, CKEJIEThI TO3BOHOYHBIX KUBOTHBIX, Uydelia MTUI] U 3BEPEM, KOJIJIEKIIUU
OKAMEHEJIOCTEH, TIOJE3HBIX HMCKOMAEMbIX, MYJISIKM OpPraHUYEeCKHX OCTAaTKOB
OpraHU3MOB.

Bupryanbnas naGoparopnasi padora «MozgenupoBanue onbiToB Muuiepa—
KOpu 1o nzydennto abMOTeHHOT0 CUHTE3a OPraHMYECKUX COSIMHEHUHN B IEPBUYHOM
atMocdepe».

JlabopaTopHas padora «/I3yueHHWEe U ONHCAHUE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB).

IIpakTuyeckass padora «M3ydeHwe 0COOCHHOCTEH CTPOCHHUS PACTCHHM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «l3yueHne ocoOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxoxkaeHue yeji0BeKa — AaHTPOINOreHe3

Paznens! u 3amaun aHTponosiorui. MeToabsl aHTPOIIOJIOTHH.

CraHOBNICHHE TPEACTABICHUN O TMPOUCXOXKICHUM dYeloBeKa. PenuruosHbie
BOo33peHus. COBpEeMEHHbIE HayYHbIE TCOPUH.

CXxoacTBO YeIoBeKa C )KMBOTHBIMH. CHCTEMaTHUYECKOE MOJIOKECHUE YSJIOBEKA.
CBuzerenbcTBA  CXOJCTBA  4EJOBEKAa € JKMBOTHBIMHU:  CpPaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (bH3H0JIOr0-OHOXUMHUYECKHE,
noBejgeHYeckue. OTINUMS YeI0BeKa OT KUBOTHBIX. [IpsIMOX0XKAECHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CHUTHAJIBHOU
CHCTEMBI.



JBroxymue cuibl (pakTopbl) aHTPONOTreHe3a: OMOJIOTMYECKHUE, COLIMATIBHBIE.
CooTHonIeHre OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaauM aHTpororeHesa. PaHHHMe 4venoBeKOOOpa3HbIE 00€3bsIHBI
(MPOKOHCYJIbI) U paHHUE MOHTHIBI — OOIIME MPENKH YeJI0OBEKOOOpa3HbIX 00€3bsiH U
JM0JIe. ABCTPAJONUTEKH — JBYHOTHE NMPEAKU JrOAcH. UenoBEK yMEIbli, MEpBBIC
U3TOTOBJICHUS OpyAUN Tpyaa. YemoBeK IpAMOXOAAIINT U IEPBBIA BBIXO JIOIEH 3a
npenensl Adppuku. Yenosek reinensoeprckuii — o0l npeok HeaH 1epTanbCcKOTo
YEeJIOBEKA M YEJOBEKA Pa3yMHOro. YesoBeK HEaHIEPTAIbCKUM KaK BHUJ JIFOJEHU
XOJIOAHOTO KiauMarta. YeloBEeK pa3yMHBII COBPEMEHHOIO THIIA, JEHUCOBCKUUI
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
NaJeOreHOMHUKA.

DBOJIOLMS COBPEMEHHOr0 4yesnoBeka. EcTecTBeHHBIN OTOOp B MOMYJALMSIX
yesioBeka. MyTalnuMoHHBIM mpouecc W noiaumopdusm. [lonmynsiuuoHHBIE BOJIHBI,
npeid reHoB, murpanus U «3G(eKT ocHOBaTENS» B MOMYJALMIX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. Ilonsitue o pace. bonbpmume pacel: eBporeougHas
(eBpasmiickasi),  aBcTpajO-HerpoujHasi  (dPKBaTOpHAJIbHAs),  MOHTOJOHIHAS
(a3maTcko-amepuKaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuacTBO  4yenoBeueckux  pac.  HayyHas  HECOCTOSITENIBHOCTH — pacus3Ma.
[IprcnocoONEeHHOCTh YelOBeKa K Pa3HBIM YCIOBHSM OKPYXKAIOIIEH Cpebl.
Brnusinue reorpaduueckoii cpespl u aperida reHoB Ha MOp(oIoTHIo U HU3HOTIOTHIO
YeJI0BeKa.

MexauciuIuinHapasle  MeToAbl B ¢u3uueckod  (OMOJOTHYECKO )
AHTPOIIOJIOTHH.  ODBOJIOUMOHHAS ~ AHTPOINOJOTHUA U MAJCOaHTPOIOJIOTHUS
YEeJIOBECUECKUX IONMYJIsUUM. broconuanpHble HUCCIEAOBAHUS NPUPOJABI YEIOBEKA.
HccnenoBanne KOBOIIONUH OMOJIOTHUECKOTO W COIMATIBHOTO B YEJIOBEKE.

JdeMoHCcTpamuu

[loprtpetsr: Y. HdapBun, JI. JIuku, A. 4. Porunckui, M. M. I'epacumos.

Tabmuipl U cxembl: «MeTOoIbI aHTPOITOIOTHHY, «I 0JIOBHOM MO3T 4YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsHBI», «CKeleT YeloBeKa U CKeJleT IIUMIaH3e»,
«PynuMeHTBI 1 aTaBU3MBbD», «/BHXKYIIUE CHJIbI AHTPOIOTEHE3A», « DBOITIOLUOHHOE
IpEBO  4eJOBEKa», «ABcTpaionuTek», «YemoBek  ymenblit», «YemoBek
NpSIMOXOIAIINIY, «J/leHncoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHITED,
«IIpenku yenoBekay, «ITaribl 3BOJIOLMH YETOBEKA», «Packl yeroBekay.

OOopynoBaHre: MYJSDKH — OKAMEHEIIOCTEH, MPEeaIMETOB MaTepUaabHOU
KylIbTypbl TPEIKOB 4YeloBeKa, penpoiaykuuu (dororpadum) KapTuH C
MU(DOJIOTUYECKUMU U OHUONEHCKUMH CIOKETaMH MPOUCXOXKACHUS YeJOBeKa,
(poTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIIb




yepera 4esoBeKa U yepera MUMIIaH3€e, MOJIEIb KUCTH YeJIOBEKa U KUCTH LIUMITaH3e,
MOJEIHU TOpCa MPEIKOB YEIOBEKa.

JlabopaTtopnas padora «/3ydyeHue OCOOEHHOCTEHl CTPOEHHSI CKeJeTa
YeJI0BEKa, CBA3aHHBIX C IIPAMOXO0XKICHUEM).

IIpakTnuyeckas padora «3yyeHne SKOJOTrMYECKHUX aJalTalllui YeJI0BEKay.

Tema 6. Jxosorus — HayKka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAJOPraHU3MEHHBIX CUCTEM C OKPY Kalollel cpeaoi

3apoxJieHue 1 pa3BuTue skoioruu B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, J. I'ekkensa, A. Tencnu, B. H. Cykau€Ba. Pa3gensl u 3amaun
sKoJoruu. CBsI3b SKOJIOTHH C APYTUMHU HayKaMHU.

Mertoasl skonoruu. l[loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B DKOJOTHUH:
npupoJHbie W JiabopaTopHble. MojenupoBaHue B IKOJOTUH. MOHUTOPUHT
OKpY’KaroIeh Cpeibl: JIOKATbHBIN, pEerHOHATBHBIN U TJI00ATBHBIH.

3HaYeHUE OKOJIOTMYECKHMX 3HAHUW JUISI  YEJIOBEKa. IJKOJIOTUYECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH 4YEJIOBEYECTBA C Mpupoao. DopMupoBaHUe
AKOJIOTUYECKOHN KYJbTYPbI U SKOJIOTUYECKOW TPAMOTHOCTH HACEJICHMUSI.

JdemoHcTpanumn

Hoptpetst: A. I'ymGonpar, K. @. Pynbe, H. A. Cepeprio, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuiel u cxembl: «Paznensl skomorumy», «Metonbl skonorun», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpeab».

JlabopaTopHas padora «3yuenue METO/OB AKOJIOTHYECKUX
HICCIJICTOBAHUN.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nerctBusd. Krnaccudukanus
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTpornorennsie. O0mue
3aKOHOMEPHOCTH JCHCTBUS dKoJorudeckux (akropos. lIpasmno muanmmyma (K.
Mmpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBlI.

Abuotnueckue ¢aktopsl. CBeT Kak »Konorudeckuii ¢akrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJTHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHUl M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CHUTHaibHasg poJib CBETa.
doTonepruoOaN3M.

Temneparypa kak skosormueckuii ¢dakrtop. JleiicTBHe TemmepaTtypsl Ha
opraHu3mbl. [loMkunoTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbBIE OPraHU3MBI.



BnaxHocTh Kak skosnorudeckuil ¢akrop. IlpucnocobneHus pacteHuid K
nojJiep KaHuo BoJHOTO OanaHca. Knaccudukauus pacTeHUH MO OTHOILIEHHUIO K
Bojie. [IpucnocoOsieHust >KUBOTHBIX K U3BMEHEHUIO BOJHOTO PEXKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHAas,
IyOMHHAs ~ TOATNOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UMKO-XUMHUUYECKHE
0COOEHHOCTH cpejl o0uTaHust opraHu3MoB. [Ipucnoco6ieHust OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roguyHbie puUTMBL. [IpHCOCOOGIEHHOCT, OPraHU3MOB K CE30HHBIM H3MEHECHHSM
YCJIOBUH KU3HMU.

Kusznennsie popmbl opranu3moB. [loustue o xu3HeHHOH popme. XKuzHeHHBIE
dbopMbl pacTeHUU: JepeBbs, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJICTHHE TpPAaBhI,
oJHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUIPOOUOHTHI, T€OOUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dhakTopsl. Busmbl 6MOTHUECKUX B3aUMOJICUCTBUN: KOHKYPEHITUSA,
XUIIMHUYECTBO, cCUMOMO03 U ero ¢opmel. [lapasuTusm, koomepaius, MyTyalu3M,
KOMMEHCAIN3M (KBapTUPAHTCTRO, HaxJICOHUYECTRO). Herpoduueckue
B3auMoOJeHcTBHUS  (Tomuueckue,  (opuueckue, ¢dadpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJEUCTBUI Ui CYIIECTBOBAHHUS OPraHU3MOB B Cpele
obutanus. [IpyHIIUTT KOHKYPEHTHOTO UCKITIOYSHHUS.

JdeMoHCcTpamuun

Tabmuiel W cxeMbl: «Dxoyorudeckue Qakrtopb», «CBETOBOHM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl )KUBOTHBIX MO OTHOLICHHIO K CBETY», «TEIIOKpOBHBIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KUBOTHBIE», «DU3UOJIOTMYECKUE aANaNTaIuU
KUBOTHBIX», «Cpenpl oOWUTaHUA OpraHu3MoB», «buolornueckue pUTMBIY,
«Kuznennsie popMbl pacTeHui», « Ku3HEHHBIE (OPMBI JKUBOTHBIXY», « IKOCHCTEMA
IMPOKOJIMCTBEHHOIO Jiecay, «IDKOCUCTEMa XBOMHOro Jieca», «llenn mnuTanusy,
«XUIIHUYECTBOY, «Ilapazutuzm», «KoHKypeHuus», «CumMOmn03»,
«KomMmeHcanuzmy».

OoGopynoBanue: repbdapund pacTEHUN W SKUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIMYHBIX JKOJIOTHYECKUX (PAKTOpOB, TrepOapuu CBETONIOOUBBIX,
TEHEMIOOMBBIX W TEHEBBLIHOCIWBBIX PACTEHUH, CBETOJIIOOMBBIC, TEHEIIOOUBBHIC H
TEHEBBIHOCIMBBIE KOMHATHBIC PACTEHUs, TepOAPUHN M KOJJICKIIUH TETIOTIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHU, uydesia MTHUI] U 3Bepeil, repOapuu
pacTeHuii, oTHocSImMUXCsA K Turpoduram, kcepoduram, mezoduraMm, KOMHATHBIC

pacTeHus JAHHBIX TPYII, KOJUICKIIUU KMBOTHBIX, OOUTAIOIINX B PAa3HBIX Cpeaax,
repbapur W KOJUICKIIMM PACTCHWH © JKMBOTHBIX, OOJATalOMHUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBHHM >KM3HHU, TepOapuu U



KOJUICKIIMM PACTEHUM U >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJICKIIMU
KUBOTHBIX, YYACTBYIOIIUX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopHass pabdora «BbIsiBIeHHE TMPUCIOCOOJCHUN OPraHU3MOB K
BIIUSIHUIO CBETa».

JlabopaTtopHass padora «BbIsBIEHHE TMPHUCIIOCOOJIICHUN OpPraHu3MoOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlabopaTopHasi pa6oTa « AHATOMHYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HbIX
MEeCT OOUTaHUS.

Tema 8. Jkos0rusi BUAOB U MOMYJISALMIA

DKOJIOTHYECKHUE XapaKkTEePUCTUKHU MOMYJIAIUY. [Monynsauus KakK
Oouosiornueckas cuctema. Poiab HEOMHOPOAHOCTH Cpelibl, (U3UIECKUX OaphEPOB U
0COOCHHOCTEH OUOJIOTHU BUAOB B (hOPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisuuii. OCHOBHBIE TMOKa3aTelId MONYISALUUU: YHUCICHHOCTh, IUIOTHOCTD,
BO3pAacTHas W TOJIOBasg CTPYKTYpa, POXKIAEMOCTb, MPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKojoruveckas CTpykrypa nonyiadaiuu. OLeHKa YUCIECHHOCTH MOMYJISIUU.
JlnHamuka monyisiuuu U €€ peryisiuus. BUoTMYeckuil MOTeHIWal MOMYJISIUY.
MoaenupoBaHue TMHAMUKA NOMYJsiUU. KpuBble pocTa YMCICHHOCTH MOM YJISLUH.
KpuBbie BbDKHBaHMs. Perynsius YUCICHHOCTH TOMYJAMUN: poJib (PaKTOPOB,
3aBUCSIIMX U HE 3aBUCAIIMX OT INIOTHOCTH. DKOJIOTUYECKHUE CTPATEruu BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKoJIOTMYECKOW HUIE BHaa. MecTtooOuTaHue. MHoroMepHas
MoJziesb 3Kojormueckor Humu Jx.M. XatumHcona. Pa3mepsl 3kosiornueckoiu
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bun kak cucrema mnomyssuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTHYECKHUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalluid >KUBOTHBIX. buHojormdyeckue
WHBA3WUH 9Yy>KEPOJHBIX BUJOB.

JdemoHcTpanumn

[Moprpert: [Ix. . XaT4uHCOH.

Tabmumbl M cXeMbl: «DKOJIOTHYECKUE XapaKTCPUCTHKU  TIOMYJISIIHI,
«IIpocTpancTBeHHass  CTpyKTypa  nonyJsinuu», «Bo3pacTHble  nmpaMuabl
nonyasauun», «CKOPOCTh  3acelieHHsT TOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMmy, «Mopaenp s3kosorudeckoit Humu [Jx. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTCHUN, KOJIJISKITUN YKUBOTHBIX.

JlaGopaTopHas padora «IIpucrnocobneHus ceMssH pacCTeHUH K pacCeICHUIOY.

Tema 9. DKko10rus co000IIECTB. JKOJOTHYECKHEe CHCTEMBI.



CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexuay
OopraHu3MaMH B OHOLIEHO3E.

OxocucteMa kak OTkpwiTas cucteMa (A. JIx. Tencnu). DyHKIMOHATBHbBIE
OJIOKM OpraHM3MOB B DKOCHUCTEME: MPOJIYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKH
skocucteM. [1ouBbl 1 Wbl B 3KOCUcTEMaX. KpyroBopoT BELIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHoBHBIE TOKa3aTeIu IKOcUcTEMbI. bruomacca u npoayKius. IKOJIOTHYECKHE
OUPAMUIBI YHCEell, 0MOMACChl U YHEPTUU.

Jlunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Draykmyayuu.
HampaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOUIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKLIECCHUM M WX MPUYUHBL. AHTPONOr€HHbIE BO3JCHCTBUS Ha
cykueccuu. KnumakcHoe cooOuiectBo. buopaznoobpasue 1 mojiiHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBL. JKOCUCmEMbl 03€D U peK. DKocucmemvl Mopeu u
OKeano8. Ixocucmemvl MyHOp, J1ecos, cmenet, NyCmvlHb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. ArposkocucteMa. ArpoueHo3. Paznuuus
MEX/1y aHTPOIOT€HHBIMU U IPUPOAHBIMU SKOCHCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMITOHEHTHI YypOoskocucteM. [opoxckas
dnopa u ¢ayna. CunaHTpomnuzamus Topojckod ¢(ayHel. buonornueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHMS OCHOBHBIX B3aMMOJIEHCTBUN OPraHU3MOB B
aKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upuxamopos (Kirouesvlx
8U008) 6 QyHKYUOHUpo8anuu sxocucmem. IlepeHOC PHEPTrUU U BEIIECTB MEKIY
CMEXKHBIMU DKOCUCTEMAMU. Y CTOMYMBOCTH OPTraHU3MOB, NONYJSIUUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/IEHCTBUM.

Mexanusmul 6030eticmeus 3a2psA3HeHUl PA3HbIX MUNO0S8 HA CYOOP2aHUZMEHHOM,
OP2AHUBMEHHOM,  NONVIAYUOHHOM U  DKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UHECKO20 HOPMUPOBAHUSL AHMPONO2EHH020 6030eticmsusi. MeTtoaonorus
MOHHUTOPHUHI'A €ECTECTBEHHBIX U AHTPOIOT€HHBIX 3KOCHCTEM.

JdemoHcTpanumn
[Moprpert: A. JIx. Tercnu.
Tabmuiet ~ w  cxembl:  «CTpykrypa  OuoreHo3a»,  «IKocucTeMa

IIMPOKOJIUCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTrO jeca», «DyHKIMOHATIbHbIE
IPYIIIBI OPraHU3MOB B SKOcUcTEMEY, «KpyroBopoT BelllecTB B 3Kocuctemey, «llenu
nutanusi (macTOMINHAS, JAETPUTHAS)», «DKOJOrMYEeCKass MNUpamMuia YKHCEI,
«JKoJornuuecKas nupaMujia OMmomacche», «IKOJOorhuyeckass mupamuia dHEprumn»,
«O0pazoBanue 6onota», «llepBuunas cykieccus», «BoccTaHOoBIEHUE Jeca MOCIe



noxapa», «9KOCHCTeMa 03€pa», «ArpoueHos3», «KpyroBopoT BelIECTB W MOTOK
SHEPruu B arpoueHose», «[Ipumepsl ypOoskocuctem».

O6opynoBaHue: repOapun pacTeHU, KOUIEKIIMK HACEKOMBIX, Uydesia MTHI] U
3Bepei, repdapuu KylIbTYpPHBIX U TUKOPACTYLIMX PACTEHUM, aKBAPUYM KaK MOJENb
DKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBI».

JlabopaTopHass pabora «/3ydyenue pazHOOOpa3usi MEJNKUX TOUYBEHHBIX
YWIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypcusi «DKCKypCcHUsi B TUIMUYHBIA OuoreorieHo3 (B AyOpaBy, OepesHsK,
€IbHUK, Ha CYXO/IOJbHBIN WU TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcust «IKCKYpCcUsi B arpodKoCUCTEMy (Ha MOJie WM B TEIJIUYHOE
XO3SHMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buocdepa — olOmennanerapHas o0ojouka 3emiid, TJ€ CYIIECTBYET WU
CYIIIeCTBOBaja KU3Hb. Pa3BuTHE NpeAcTaBicHU o Ouochepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6mactu 6uocheps! u e€ coctan. JKupoe
BEIIECTBO OMOCGhEphl U €ro (PyHKIIUH.

3aKOHOMEPHOCTH cyllecTBoBaHUsS Ouocheppl. OcobenHocTn Ouochepsl Kak
ri100abHOM 3KocucTeMbl. JJuHaMuueckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIECTB M OMOTC€OXUMUYECKUE LIUKIIBI (YTliepoia, a30Ta). PUTMUYHOCTD SIBICHUH B
ouocdepe.

3onanbHOCTH OMocdepsl. [lonsTue 0 6uome. OCHOBHBIE OMOMBI CYIIIH: TYH/Ipa,
XBOWHBIC Jieca, CMEUIAaHHBIE W IIMPOKOJMCTBEHHBIE Ji€ca, CTENU, CaBaHHBI,
MyCTBIHU, TPOIIMUYECKHE Jieca, BRICOKOTOphsi. Kinmar, pacTuTenbHbIA U KUBOTHBIH
MHUpP OMOMOB CYIIIH.

CtpykTypa u (GyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAJA U
o6uochepHbIX QYHKITHIA.

JdemoHcTpanumn

IToptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmuiel u cxembl: «I'eocdepsr 3emin», «KpyroBopor a3ora B mpupoje»,
«KpyroBopoT yrimepoma B mpupomae», «KpyroBopor kmucimopoga B MpupOJe»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE Omombl cymmy, «KnnMarnueckue
nosica 3emnn», «TyHapay, «Takra», «Cmemanasii gec», «IIIMpoKoIMCTBEHHBIN
necy, «Ctenby, «CaBanHay, «IIycTbiHa», « TpOMUUYECKU JIECH.

Oo6opynoBanue: repdapuu pacTCHU Pa3HBIX OMOMOB, KOJIJIEKIHH KUBOTHBIX.

Tema 11. YestoBek U OKpyxkamoias cpeaa



DKOJIOTUYECKHE KpPU3UChl M HUX MNpUYMHBL. Bo3zaeiicTBue uenoBeka Ha
ouocdepy. 3arpsi3sHEeHHE BO3YIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE BOJIHON
cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnousbsl. OXpaHa MNOYBEHHBIX
pecypcoB. I3MeHeHue kinumara.

AHTpPONIOTEHHOE BO3/IEWCTBUE HA PACTUTEIBHBIN U )KMBOTHBIN Mup. OXpaHa
PaCTUTEIBHOTO U JKMUBOTHOTO MHUpa. OCHOBHBIC MPUHIUIBI OXPaHbl MPHUPOIBI.
Kpacaeie xHuru. OcobOo oxpansembie mpupoganbie Ttepputopun (OOIIT).
Boranuyeckue cajpl ¥ 300J10THYECKUE TTAPKU.

OCHOBHbBIE TPHUHITUIIBI YCTOMYMBOTO PAa3BUTHS YEJIOBEYECTBA U TMPUPOJIBI.
PanvonanbHOE€  MPUPOJONONB30BAHME M COXpaHEHHE  OMOJIOTHMYECKOro
pazHooOpazust 3emau. OOImKME 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYECKUX
Kpu3nucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €r0 BEPOSITHBIE MOCIIEICTBUS.

Pa3Butrie METOJ0B MOHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
nporueccoB. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaiowjell U
KOHKYDeHmOocCnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcui.
Hayuonanouvie ungopmayuonusie cucmemsi, obecneuusanowue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHoOBbI
aKopeaburumayuyu dKocucmem u cnocob6os 6Oopbbbl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxyus mopckux u nazemHuix IKOCUCMEM.

JdeMoHCcTpamuun

Tabauiiel u cxembl: «3arpsi3HeHre atMochepby, «3arpsi3HEHHE THIAPOCHEPHI»,
«3arpszHeHue nouBb», «[lapHukoBeIit apdhexT», «Ocob60 oxpaHsemMble MPUPOIHBIE

TEPPUTOPHI», «MOJIETH YIIPABIIEMOTO MUPaY.
Oo6opynoBanue: ¢oTorpa@uu OXpaHsSEMbIX pPACTCHHM W KUBOTHBIX KpacHoi

kHuru Poccuiickon denepanuu, KpacHol KHUTH peruoHa.



IHIJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pE3yJibTaTaM OCBOCHMS
oOydJarolmuMHCsl TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHHIE,
MeTanpeIMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTUU
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPENACIICHUIO, Haluuue Mmomusayuu K OOyUYECHHIO  OHOJIOTHH,
yejeHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, TPUCYIIUMH CHUCTEME
OMOJIOrMYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS YKOJIOTUIECKON KYJIbTYPHI,
CNOCOOHOCMU CIMABUMb TICTA U CTPOUTD KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIC PE3YIbTAThl OCBOCHUS ITPOTPaAMMBI TTO OMOJIOTHU JOCTUTAOTCS B
€IUHCTBE YYeOHOW W BOCIHUTATECIBHOW JIESITCIHPHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMHU U JTYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATBIMU B OOIIECTBE IMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHTAHUS U
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY M IPABOIMOPAJKY, YEJIOBEKY TPyJa M CTaplieMy MOKOJEHHUIO,
B3aMMHOI'O YBa)KCHHs, OCpPEKHOrO0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUI0 U
TpaJIuMsIM MHOTOHAMOHAJIIBHOTO Hapoaa Poccuiickont denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHoro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpOBaHHONW BHYTPEHHEHW TMO3WIIMECH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCTBa, PACHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpPaBICHUM
BOCIIUTATENIbHOM JI€SITEIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX ITPaB U 00513aHHOCTEH, YBaKEHHE 3aKOHA
Y MIPaBOMOPSIIKA;



TOTOBHOCTH K COBMECTHOM TBOPYECKOM AEATENbHOCTU TP CO3IaHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpPENENsATh COOCTBEHHYIO TIO3UILIMIO [0 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOEKICHUAMH, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABaTEJIbHBIX M HCCIENOBATEIILCKUX 3aJlad, YBAKHUTEIHHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€SATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOopMUPOBAHHOCTh POCCUICKOM IpaXkTaHCKON USHTUYHOCTH, TATPUOTU3MA,
YBOKEHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tiepe]; PonuHoii, roproctu
3a CBOM Kpail, cBO0 PoauHy, CBOM SI3bIK W KYJIbTYpPYy, HPOILIOE U HACTOSIIEE
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K IPUPOJHOMY HACJIEAHIO U MaMSITHUKAM IPUPOJIBI,
NOCTH>KeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHUBATHh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMH, TMOHUMAaHUS 3HAUYEHHA OWOJOTMM B IO3HAHUU 3aKOHOB
OPUPOJIBI, B )KU3HU YeJIOBEKa M COBPEMEHHOTO 00IIIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEN POCCHMCKOT0O HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJMUTEISAM, CO3/IAHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHA LEHHOCTEH CEMEMHOM JKWU3HU B COOTBETCTBUH C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIIECHUI;

MMOHUMAaHHUE SMOLMOHAIIBHOTO BO3ICUCTBHS AKUBOW NPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPKEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢usnyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOIMOHATBHOTO 0JIArONMOJIyYHs:

MOHUMAaHUE U peaau3alius 3JJ0poBoro u 0€30macHOro o0pasa Ku3HH (310pOBOE
MUTaHKUe, COOJIIOICHUE TUTUEHUYECKUX TTPABUII M HOPM, COaTaHCUPOBAHHBINA PEKUM
3aHATHM M OTHbIXa, peryisipHas (Qu3uyeckas aKkTUBHOCTB), OEpexHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHUMAHHUE IIEHHOCTHW TMPaBWI WHIAUBUAYATbHOTO M  KOJJICKTHBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX MPUBBIUCK (ymOTpeOiaeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCThH K TPYly, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00U¢E;

TOTOBHOCTh K AaKTHUBHOW JIECSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO ICSTEIbHOCTb;

UHTEpEC K pa3iuyHbIM cepaM MpoPecCHOHAIBHON AESTEIBHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peailu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHU U BCEH )KU3HU;

7) 3K0JIOTHYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHUE K TPUPO/IE KaK HCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHUS;

MOBBIIICHUE YPOBHS JKOJOTHYECKOW KYJIbTYypbl: MPHOOPETEHHE OIBITA
IUIAHUPOBAHUSI TIOCTYIIKOB M OIEHKM HUX BO3MOXKHBIX TIOCIEACTBUU IS
OKPY’KAIOIIEH CPEbI;

OCO3HAaHHE TJI00aJBPHOTO XapakTepa JKOJOTHMYECKHX MpoOJIeM M IMyTedl uXx
pelieHus;

CIIOCOOHOCTH UCTIOJIB30BAaTh MPHUOOPETAEMBbIC TTPH U3YUCHUH OMOJIOTUH 3HAHUS
M YMEHMS [OpH pEHIeHUHu NOpoOieM, CBSI3aHHBIX C  paldOHAJIbHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pPABHOBECHUS B HKOCHUCTEMAaxX, OXpaHy BHUJOB,
aKocHUCTEM, Orochepsl);

AKTUBHOE HEMPUATHE JCUCTBUN, MPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOU
cpeie, YMEHHE MPOTHO3UPOBATh HEOIArONpUATHBIE HKOJOTHUYECKUE TMOCIEeACTBUS
NpEeATPUHUMAEMBIX JICMCTBUIA U MTPEIOTBPAILATh UX;



HaJMYHUE PA3BUTOTO HKOJOTHYECKOTO MBIIUICHHSI, SKOJIOTHICCKON KYIbTYPHI,
OTIBITa TeSTEHbHOCTH DKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TI03HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MPAKTUKE, TOTOBHOCTH K YYaCTUIO B IPAKTUYECKOHN NEATCTLHOCTH YKOJIOTHIECKOU
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH W OOIIECTBCHHOW NMPaKTUKH, OCHOBAaHHOTO HA JUAJIOTe
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOM M YHUTATEIBCKOW KYJIBTYphl KaK CpPEJICTBA
B3aMMO/ICHCTBHS MKy JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe crenuukn OWONOTMM KaK HayKH, OCO3HaHUs e€ poju B
(bOpMHUPOBAaHUHN PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUHU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPYKAIOIIeM MHpE KaK O SAMHCTBE INMPHUPOJBI, YCIOBEKa U
oOmecTBa, B IO3HAHWHM NPHPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJIeM
COXPaHCHHS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHHU I COBPEMCHHOW ITUBUJIU3AIINM:
oOecIieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIAUIIMHBI, CO3JaHUC IEPCIECKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, NTOMCKA MyTel BBIXOJA U3 INIO0ATBHBIX IKOJIOTHUECKHUX MPOOIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHUM B LEJIAX
MOBBIIIICHUSI  OOIIEH KYyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOHM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, hopMUpyeMoi
IIPU U3YYCHUN OUOJIOTHUH;

MOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMsI, UCIIOJIb3YeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydyaeMble 3HAHUS [Jis aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAY4YHBIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOMYYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONh30BaTh OMOJOTHYECKUE 3HAHUS IS
pemIeHus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOM MIESATEIHbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOCKTHYIO M MCCIIEOBATEIBCKYIO AESATEIHPHOCTh HHAUBUYAIBHO U B TPYIITIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HEMPEPHIBHOMY  OOpPa30BaHUIO W
caM000pa30oBaHUIO, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUN MO OWOJOTHHU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yIbTaThl OCBOCHUS y4eOHOro mpeameTa «buoiorwsy
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PCHUS OOYJAIONTUXCS
MEXIUCITUTUTMHAPHBIC (MEKIIPEAMETHBIC) OOIIEHAYYHBIEC MOHITHS, OTPaKArOIIHe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M CHCHU(PUKY METOIOB TO3HAHUS,
HCITOJIB3YeMBIX B €CTECTBEHHBIX HayKax (BEIICCTBO, YHEPIHs, SIBICHHE, IPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHSI,
UCClIeIoBaHre, HAOI0IeHNEe, U3MEPECHHE, IKCTICPUMEHT U JIPYTUE); YHUBEPCATbHBIC
yuyeOHbIC JCHCTBUS  (ITO3HABATENbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC),
oOecrieunBaromuye GOpMUPOBaHUE PYHKIIMOHAIBHON TPAMOTHOCTH M COITUAITBHOM
KOMIIETEHIITUM ~ OOYYalolUXCs; CIIOCOOHOCTh  OOYYarOIIMXCSA  HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIC JICHCTBHS B TIO3HABATEIILHOW U COIMAIBLHOM MPAKTHKE.

B pe3ynbTare u3ydeHus OMOJIOTHH Ha YPOBHE CPEIHETO 00Iero 00pa3oBaHus
y oOyuaromierocs OyayT cdhOpMUPOBaHBI IMO3HABAaTEIbHBIE YHHUBEPCATbHBIC
yueOHbIC JCHCTBUS, KOMMYHHMKATUBHBIC YHUBEpCAIbHBIC YdYeOHBIC JCHCTBUS,
PETYISITUBHBIC YHUBEPCAIbHBIC YICOHBIC ACHCTBUS, COBMECTHAS JICATEIHHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCaJIbHbIMH yuyeOHBIMU NMO3HABATEJIbLHBIMH
AEeUCTBUAMM:

1) 6a30Bble JJOrHYECKHe TeCTBHS:

CaMOCTOATENIbHO  (QOpMyIHpOBaTH M aKTyalM3UpoOBaTh  MpobIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOEHUW 3HAHUU NPHUEMBI JIOTHYECKOTO MBIILIICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3M C IPYTUMU TTOHATHUSIMU);

OTpEeNeNATh 1EIN JeATEIBbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTHXKEHUSI, COOTHOCUTH PE3yJIbTAThI ICSITEIbHOCTHU C TIOCTABJICHHBIMU TIEIISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKUE TOHITHUS i1 0ObsICHEHUS (DaKTOB U SIBIICHUU
YKABOU IPUPOJBI;

CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, IEAYKTHBHBIC, TIO
AHAJIOTHH), BBISBIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B PaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYITMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

IPUMEHSTH CXEMHO-MOJIETBHBIC CPEICTBA JJIS IPEICTABIICHUS CYIIIECTBEHHBIX
CBS3€il M OTHONICHWH B W3y4aeMbIX OHOJOTHYECKHX OOBEKTaX, a TaKKe
MPOTUBOPEYHI PA3HOTO pOJAA, BBISIBICHHBIX B PA3IMYHBIX WH()OPMAIMOHHBIX
HMCTOYHUKAX;



pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIN3a HUMEIOIIUXCS
MaTepHATbHBIX M HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B IEATEILHOCTD, OIICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIEACTBUHN JACSITCIBHOCTH;

KOOPJMHUPOBATH U BBITIOJHATH Pa00OTY B YCIOBHUSAX PEATbHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOJIEM.

2) 06a30BbIe HCCJIEN0BATEIbCKIE TeHCTBHUA:

BJIQ/ICTh HABBIKAMU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0JjeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMS, €r0 HHTEPHpETaldH, NPEeoOpa30BaHMI0 W TNPHUMCHCHHIO B YYCOHBIX
CUTYaIlUsSX, B TOM YHCJIC TIPU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJTIOYEBBIMU TTOHITUSIMHU U METOJIaMH;

CTaBUTh H (HOPMYJIUPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa3oBaTeIHLHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MIPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/auvy,
BBIIBUTATh TUIIOTE3Y €€ pellieHus, HAXOIUTh apTyMEHTHI JIJIS T0Ka3aTeIbCTBA CBOMX
YTBEPKJEHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPHUH PEIICHUS;

aHAIM3UPOBATH TIOJIYYEHHBIE B XOJE pEIICHUs 3aJaddl  Pe3yJbTaThl,
KPUTHYECKHU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CUTYaIlUsIM, OIICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA TMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEHUCTBUS B TPO(PECCUOHATIBHYIO CPENY;

yYMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TMPAKTUUYECKYIO OO0JacTH
KU3HEEATETHLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJjiaratb OpUTrHHAIbHBIC MOAXOABl U PEIICHHUS,
CTaBUTH IPOOJIEMBI U 33]1a4H, TOMyCKAIONINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMaIHH (TEKCTE Y4eOHOTO
mocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OMOJOTUYECKHX CIIOBapsAX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax NMaHHBIX, B VHTepHETE), aHANIM3UPOBATH
HH(OPMAITIIO Pa3IMYHBIX BUIOB U (OPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;



dbopMynHUpOBaTh 3alPOCHl U MPUMEHSTH PAa3IUYHBbIE METOJbI MPU MOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOUMON ISl BBIMOJHEHUS! y4EOHBIX
3ajay;

MpuoOpeTaTh OMNbBIT HCMHOJIB30BaHUA HH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYpPY aKTUBHOI'O MCIIOJb30BaHUS Pa3IUYHbIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSATEJIbHO  BBIOMpaTh  ONTHUMalbHYI0  (OpMY  MpEACTaBIICHUS
Ounonornyeckoil uHPpopManuu (cXeMbl, rpaduKH, AUArpaMMBbl, TAOIHILIbI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAY4YHBbIM $3bIK B KauyecTBE CpeAcTBa Npu paboTe C
Oouosiornueckor umHGOpMaALME: TPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTEeMaTUYEeCKUE 3HAKU M CUMBOJBI, (HOpMYyJbl, ab0peBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJIAJ€Th  HABBIKAMH  pACO3HABaHUS U 3alUTBl  WH(OpMAaINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBJjaieHNe YHUBEPCAJTbHBIMH KOMMYHUKATUBHBIMHU 1€ iCTBUSIMU:

1) obmenue:

OCYIIECTBIISITh KOMMYHUKAILIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJTaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIBHO BBINOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTH IMO3ULIMHA APYTUX YYaCTHUKOB
JUanora wiv JUCKYCCHH);

pacno3HaBaTh HeBepOajdbHbIE CpencTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMUKTHBIX CHUTYaIlHi,
YMETh CMSTYaTh KOH(MDIUKTHI U BECTU TIEPETOBOPHI;

BJIQJIETh PA3JIMYHBIMU CIIOCOOaMH OOIIECHUS U B3aUMOJCHCTBUS, MOHUMATH
HaMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyITupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
S3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1esITeIbHOCTh:

NOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAH/IHOW W WHIWBHUAYaJbHOU
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (hOPM B3aUMOACHCTBUS TP PEUICHUN yU4eOHOM 3a/1a4u;

BBIOMpATh TEMAaTHKy W METOJIBI COBMECTHBIX NEUCTBHHA C Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJIOT0 YieHa KOJIIEKTHUBA;

MPUHUMATh 1€ COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIMHUPOBATh JECUCTBUA IO €€ JIOCTHUXKEHUIO: COCTABJATH IUIAH JICHCTBHM,



pacupenensaTh poid C YYETOM MHEHUH YYaCTHUKOB, OOCYXAaTh pPE3YJIbTAaThl
COBMECTHOU paboThI;

OLICHMBATh KAYECTBO CBOET0 BKJIaJa M KaX/JI0I0 yYaCTHUKA KOMAH bl B OOIIHIA
PE3yNIbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TPOEKTHI, OIEHWBATh HJAEH C TIO3UIIMHM HOBU3HBI,
OPUTHMHAJILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETMUYECKOE IMOBEACHUE B PA3IMYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHMBEPCAJIbHBIMY PeryJATHBHBIMY JIeHCTBUSIMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJIeM U HX
pelieHus B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN LEJeBble W CMBICIOBBIC
YCTAaHOBKH B CBOUX JICMCTBUSX M MOCTYIKaX MO OTHOIICHUIO K KUBOW IPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBISATh MO3HABATEIbHYIO JIEATEIbHOCTD, BBISABIATH
poOJIeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIbHOM
JESATeIbHOCTH Y KU3HEHHBIX CUTYaIUsX;

CaMOCTOSATEILHO COCTABIIATH IIJIaH PEIICHUS TPOOIIEMBI C YUETOM UMEIOIINXCSA
pECYpCcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPENOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHIMPATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 3a
peuieHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO IIMPOKON SPYIUIIHH B
pa3HBIX 00JIACTSIX 3HAHWW, ITOCTOSHHO IIOBBIIIATh CBOW 0Opa3oBaTeIbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJI€Th  HABbIKAMU  [O3HABATEIBHOM  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O PELIEHUS;

YMETh OLICHUBAaTh PUCKM W CBOEBPEMEHHO MNPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBBI M apryMeHTbl JPYrUX NpU aHaldu3e pe3yJbTaToB
NEeATEeNIbHOCTH;



3) npuHsTHE Ce0S M APYTrUX:
MPUHUMATh ce0sl, IOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX INPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;
IpU3HABaTh CBOE MPABO U MPABO APYTHX HA OMIMOKWU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.
HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpXKAHUA Y4YEOHOTO TMpeaMera
«buonoruss» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunpHoro  oOyueHus  oOydawomuxcs  Ouonmorud. OHM  BKJIIOYAIOT:
crienuduyeckue st OMOJIOTHHN HAyYHbIC 3HAHMS, YMEHUS U CIIOCOOBI IEUCTBUM TIO
OCBOCHUI0, UHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHHM, BUJBI JEATEILHOCTU IO
MOJIYYECHUIO HOBBIX 3HAHUHN M MX MIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBIX KU3HEHHBIX CUTyalusx. l[IpeaMmeTHbie pe3ynbTaThl MPEIACTABICHBI IO
rojiaMm U3y4eHHUs.

[IpeameTrHbie pe3ynbTaThl OCBOCHHS ydeOHOro mnpeamera «buomorus» B 10
Kacce IOMKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B
NO3HAHUU  3aKOHOB MPHUPOABI W  pEHIeHWH TpoOJieM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIIAJE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHMM, KOTOpas BKJIIOYACT:
OCHOBOIIOJIAralolMe OMOIOTUYECKHEe TEPMHUHBI W TOHSATUA (KHU3Hb, KIIETKA,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOpPETyJAIHs, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYHBOCTh, POCT M Pa3BUTHE), OUOJIOTHUYECKUE TEOPUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunmoBa — o wmeHTpax
MHOT000pa3usi ¥ MPOUCXOKICHHS KyJIbTYPHBIX PaCTEHHUI ), 3aKOHBI (€InHO00pa3us
IIOTOMKOB TEPBOr0 MOKOJEHUS, PACIICIUIEHUSI, YUCTOThl raMeT, HE3aBUCHUMOTO
HacienoBaHuss [. MeHngensa, TrOMOJOTMYECKHX PSANOB B  HACIEIACTBEHHOM
m3meHunBoctu H. V. BaBuiioBa), npuHIMNIBI (KOMIUIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYyYHOIO TMO3HAHUSI, HUCIIOIb3YEMBIX B
OMOJOTUYECKUX HCCIEOBAHUSX JKUBBIX OOBEKTOB (OMHUCAaHUE, W3MEPEHHE,
HaAOJIO/ICHNE, SKCTICPUMEHT);

YMEHUE BBIJIENATh CYIIECTBEHHBIE MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapUOT, OJHOKIJIETOYHBIX WU MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHUCIE
Oaktepuil, rpuOOB, PACTEHUHN, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHoOB pAacTE€HMM, JKUBOTHBIX, 4YEJIOBEKa, MPOLIECCOB KHU3HEICATECIbHOCTH,



MPOTEKAIOUIMX B OPraHU3Max PAacTeHH, )KUBOTHBIX M YeJIOBEKa, OMOJIOTMYECKUX
MpoLeccoB: 0OMeHa BellecTB (MeTadoNu3M), NPEeBpPALICHUSI YHEPTUHU, OpOXKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (OTOCUHTE3a U XEMOCUHTE3A,
MHTO3a, MeW03a, TaMeTOreHe3a, 3MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  MHAMBUAYAJBHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEUCTBUSI T€HOB, T€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHaBIMBATh B3aUMOCBS3U MEXAY OPraHOMIaMU KIETKH U HUX
(GYHKIIUSAMHA, CTPOCHHEM KIETOK pa3HBIX TKaHEH W WX (QYHKIUAMH, MEXTY
opraHamMud ¥ CHUCTEMaMU OpPraHOB Yy pAacTEHUM, >KMBOTHBIX M 4YEJIOBEKa U HUX
GYHKIUAMHA, MEXIY CHUCTEMaMH OpPraHOB M WX (DYHKIHUAMHU, MEXKIY OSTallaMH
oOMeHa BelIeCTB, ATaraM KJIETOUYHOTO LUK U KU3HEHHBIX IIUKJIOB OPraHU3MOB,
sTanamMu 3MOpPUOHAIBHOTO Pa3BUTHS, TEHOTHIIOM W (EHOTHIIOM, (PEHOTHUIIOM H
(dakTopamu cpeabl OOUTaHUS;

YMEHHUE BBIABIISITh OTJIWYUTEIbHBIC TTPU3HAKU KUBBIX CUCTEM, B TOM YHCIIEC
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JIOKAa3aTeJbCTBA POJICTBA OPTaHU3MOB Pa3HbBIX
CUCTEMATHYECKUX TPYIIIT;

yMEHHE peliaTh OUOJIOTHYEeCKUE 3a/1a4H, BBISBISATh MPUYMHHO-CIIEICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyeMbIMH OMOJIOTHYECKUMHU MPOILIECCAMH U SIBJICHUSIMHU, JeNIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHUH MOJTYUYE€HHBIX PE3yJIbTaTOB;

yYMEHHE BBITIOJNHATH JAa0OpaTOpHbIE U TpPAaKTHUYEeCKHue pPabOThl, COOIIOIATh
npaBuia mpu padbore ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HUX IKCIEPUMEHTAIHLHBIMU
cpenctBamu, GOpMYNIHpYS LETb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJIYYCHHBIC
PE3yNbTATHI U JNIaTh BHIBOBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEA0BATEIbCKON paboTe 1Mo OHOJIOTHH,
HKOJIOTUM W MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  MOJIYYCHHBIE  Pe3ylbTaThl Ha  yUYEHUYECKUX
KOH(EpeHIUsX;

YMEHHE OLEHUBATH 3TUYECKHE AaCHEKThl COBPEMEHHBIX HCCIEIOBAHUI B
o01acTv GMOJIOTUU U MEAULIMHBI (KJIOHUPOBAaHKE, HCKYCCTBEHHOE OILI0IOTBOPEHUE,
HaIlpaBJICHHOE U3MEHEHUE T€HOMA U CO3JJaHUE TPAHCTE€HHBIX OPraHU3MOB);

YMEHHE OCYIIECTBJISATh OCO3HAHHBIM BBEIOOp Oynymier mnpodeccruoHambHOM
NEeATEeNIbHOCTU B 00JlacTU OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO034iCTBA, MUIIEBOM MPOMBIILICHHOCTH, YTIYOJISITh MO3HABATEIbHBIM
WHTEPEC, HAMIPABJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIICH MPOQPECCUu u
IPOJOJDKEHNE OHMOJOrM4eckoro oOpa3oBaHHMS B OpraHu3alUsaX CpPEAHEro
PO(PeCCUOHATIBLHOTO U BBICILIENO0 00pa30BaHUsl.



[IpeameTtHble pe3ynabTaThl OCBOeHUSI yueOHOro mpenmeta «buonorus» B 11
Kj1acce JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIU OUOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOHl €CTECTBEHHO-HAay4YHOH
KapTUHBI MHpa, B MO3HAHUU 3aKOHOB NPHUPOABI M PEHICHUH 3SKOJOTUYECKHUX
npoOJeM 4YelnoBEeYecTBa, a TakKe B PEIIEHHWH BONPOCOB PalMOHAIBHOIO
MPUPOAOIIONB30BaHUSA, U B (POPMUPOBAHUM IIEHHOCTHOI'O OTHOILLIEHHUS K MPUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJAaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHUY;

yYMEHHE BIAJETh CHUCTEMOW OHOJOTMYECKUX 3HAHUH, KOTOpas BKIIOYAET
ONpeJieieHHs] M TMOHMMAaHHWE CYIIHOCTH OCHOBONOJIAralouIuX OUOJIOrHYECKUX
TEPMUHOB M TMOHATUN (BUJ, 3KOcHcTeMa, Ouocdepa), OMOIOrHMUECKHE TEOPHUH
(aBomrounonHas teopust Y. JlapBuHa, CUHTETUYECKAs TEOPUs IBOJIOLMH), YUCHUS
(A. H. CeBeprioBa — 0 nyTsIX U HampaBieHusx 3Boironuu, B.. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrsa K. M. bopa), npaBuna (mMunumyma FO. JluOuxa,
HKOJIOTUYECKON MHpaMuibl DHEpruM), rumnore3sl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAaMH  HAY4YHOrOo  IO3HaHWS,
UCIIOJIb3YEMBIMU B OUOJIOTUYECKUX MCCIIEIOBAaHUSIX )KUBBIX O0BEKTOB M YKOCHCTEM
(omucanue, u3MepeHue, HaONIOIeHHEe, SKCIIEPUMEHT), CIIOCOOAMH BBISABICHHS H
OLICHKHU aHTPOIMOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIACNIATH CYIIECTBEHHbIE TNPU3HAKUA: BHUIOB, OHOTEOIIEHO30B,
DKOCUCTEM U Ouocdepsl, CTAOMIM3UPYIOIIETO, IBIKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPA, AJUIONATPUIECKOT0 M CUMITATPHUUECKOTO BH1000pa30BaHMs,
BIMSHUSL ~ JBIDKYIIMX  CHJI  DBOJIONMM  HAa  reHoGOHJ  TOMYJISIHH,
PUCTIOCOOJIEHHOCTH OPTraHU3MOB K cpefie 0OMTaHUs, YepeAOBaHMs HaAIPaBICHHMA
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTHH B SKOCHCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXAY IpoOLEcCaMu 3BOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIIOT€HE3a, KOMIIOHEHTAMH PAa3JIMYHBIX 3KOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABISATH  OTJIMUWTENbHBIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIIOCOOJIEHHOCTh BUJIOB K cpene oOuTaHusi, abMOTHUECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 3KOCHUCTEM, B3aMMOCBS3€d  OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOINOTE€HHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HCMOJb30BATh COOTBETCTBYIOLUIME apPryMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJIMKY JJISI JIOKA3aTeIbCTBA POACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKHUX TPYIIN, B3aUMOCBSI3H OPraHU3MOB U CPeJibl OOUTaHUsI, €IUHCTBA



YeIOBEUECKNX pac, HEOOXOAMMOCTH COXpaHEHUS MHOTooOpa3usi BHIOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MPHUPOJIBI M YEIIOBEUYECTBA;

YMEHHUE pelIaTh OMOJOTUYECKUE 3a]]a4l, BBISIBIISTh IPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEX/IY UCCIIEyeMbIMH OMOIOTHYECKUMU MPOIIECCAMU U SIBICHUSIMHU, 1E1aTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TOJIYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia npu pabote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATh UX IKCIEPUMEHTATbHBIMHU
cpeacTBamu, QGOpMYyIHpYS IEeNb HCCISAOBAaHUS, AaHATU3UPOBATH IOJYYCHHBIC
pe3ynabTaThl U IeTIaTh BHIBOJIBI;

yMEHUE YYacTBOBAaTh B Yy4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOIoTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, W
NyOJIMYHO  TPEACTABIATH  MONYYCHHBIE  pe3ylbTaThl Ha  YYCHHUECKUX
KOH(EpEHIUSX;

YMEHHE OIEHUBATh TUIOTE3bl U TEOPUU O MPOMCXOKICHHUH )KU3HU, YEIIOBEKA
M YEIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUAX M CIIOCO0aX MpPeIOTBpAIICHUS
r1o0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayiier mpodeccuoHaTbHON
JESITENHHOCTU B 0071aCTH OMOJIOTHUHU, SKOJIOTUH, TPUPOIAOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEJIBCKOTO XO35HCTBA, MUIIEBOM
POMBIIJIEHHOCTH, YIAyOJsaTh IO3HABaTEIbHBIA WHTEpEC, HANpPABICHHBIA Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccun U MNPOAOHKEHHE
OMOJOTUYECKOTO 00pa3oBaHUsl B OpPraHU3AIUsAX CPEAHErO MPOQPECCHOHATBHOIO U
BBICITIETO 00pa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUJIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne n/m f::g;?;ﬁ:::me PALCIOB M TEM Beero Konrpoabubie | IlpakTuueckue f)lép;g)cﬂ)ll::;lgbﬂme
padoTsbI padoThI pecypebi
1 buonorus kak Hayka 1
2 JKuBbIe cUCTEMBI U UX U3yUEHUE 2
3 Buosorus kineTku 2 0.5
4 XHUMHUYECKasi OpraHu3anys KJIeTKN 10 1 1
5 Crpoenue u GyHKIHUU KIETKU 8 2
6 OOMeH BelllecTB U MpeBpallleHne YIHEPTHU B 9 1 1
KIIETKE
7 HacneL[CTBeHIfaﬂ uHpopmanus u 9 05 05
peaninzanus e€ B KJIETKe
8 JKW3HEHHBIN UK KICTKA 6 0.5 1
9 Crtpoenue u (yHKITUHA OPTaHU3MOB 17 1 15
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 15
11 I'enetrka — HayKa O HACIEACTBEHHOCTH U 5 05
W3MEHYHUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTU U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5 0.5
15 Ceek1ysi OpraHnu3MoB 4 1
16 buotexHoOTHsA U CHHTETHYECKAsT OUOJIOTHS 4 0.5
17 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 13




11 KVIACC

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 3apokIeHNE W PA3BUTHE BOJIOIMOHHBIX 4
MpeACTaBICHUHN B OMOJIOTHH
Muxkpo3BoiIOIUs U €€ pe3yabTaThl 14 2
Maxpo3BoJTIOIHS U €€ Pe3yIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yemoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHUCTEM 3 0.5
C OKpYy»Karollen cpeou
Opranu3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TIOMYJISIIII 0.5
DKOJIOTHS COOOIIECTB. IKOJOTHUECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanpHas 3KocHCTEMA
11 UenoBek 1 OKpyKarolas cpeaa
12 PezepBHoe Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 7.5




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHBI

Bcero
e padoThI

IIpakTHYeckue
padoTsI

Jara
U3ydeHHs

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTtejibHbIE

pecypchbl

JlomostHuTENBHAS
uHpopManus

buonornsa xak koMIniekcHas
HayKa M KaK 4aCTb
COBPEMEHHOTO OO0IIECTBA

JKuBrle cucTeMBbl U UX
CBOMCTBaA

YpoBHeBas opranuzanus
KHUBBIX CUCTEM

Hctopust OTKpBITHSA U
W3YYEHHUS KIIETKU.
Knerounas teopus

Meto1b1 MOJIEKYJISIPHOU U
KJIETOYHOM OMoJIoTnu.
[IpakTnueckas pabora
«M3yueHnue MeTo0B
KJIETOYHOI OmoJioruu
(xpomatorpadus,
anekTpodopes,
muddepennuanbHOe
neHTpudyrupoBaHue,
[THIP)» (O3naxomumenvras)

0.5

https://content.edsoo.

ru/lab/item/75/

XUMHUYECKUH COCTaB KIIETKH

MuHepanbHbIE BELIECTBA
KJIETKH, UX OMOJIOTHYECKast
poJib



https://content.edsoo.ru/lab/item/75/
https://content.edsoo.ru/lab/item/75/

Opranuueckue BeIiecTBa
KIJIETKU — OCIIKH.
Jlaboparopnas padoTa
«O06HapyxeHne OEIKOB ¢
MTOMOIIIbIO KAYECTBEHHBIX
peaxkuuin»
(O3nakomumenvras)

0.5

https://content.edso

o.ru/lab/item/72/

CoiicTBa, Ki1accupukamus
1 QyHKIMM OEIKOB

10

Oprannueckue BeIecTBa
KJICTKU — YI'JICBObI

https://content.edso

o.ru/lab/item/23/

11

Oprannydeckue BEIecTBa
KIJICTKU — JIMITUIBI

https://content.edso

o.ru/lab/item/23/

12

HyknenHoBbIE KHCITOTBI.
JIHK u PHK. JIabopaTopHas
pabota «MccnenoBanue
HYKJIEMHOBBIX KHUCJIOT,
BBIJICNIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY
(O3nakomumenvras)

0.5

https://content.edso

o.ru/lab/item/70/

13

Crpoenue u ¢pynkiuu ATO.
HApyrue
HYKJI€03uaTpHr(OChaThI
(HT®)

14

CexBenupoBanue /IHK.
MeTo1bl TeHOMUKH,
TPAHCKPUIITOMHKH,
MIPOTEOMHUKHU. MeTo bl
CTPYKTYpHOI1 Onosioruu

O0benuuenne
TEM CBS3aHO C
BBHITIOJTHEHHEM
KOHTPOJIBHOM
paloThI

15

KonTposnpHast padota Nel

16

TwHIbI KIIETOK.
[IpokapuoTnyeckas Kierka



https://content.edsoo.ru/lab/item/72/
https://content.edsoo.ru/lab/item/72/
https://content.edsoo.ru/lab/item/23/
https://content.edsoo.ru/lab/item/23/
https://content.edsoo.ru/lab/item/23/
https://content.edsoo.ru/lab/item/23/
https://content.edsoo.ru/lab/item/70/
https://content.edsoo.ru/lab/item/70/

17

CrpoeHnue 3ykapuoTUYECKOn
kieTku. [IpakTuyeckas
pabora «M3y4eHne CBOKCTB
KJICTOYHOI MEeMOpaHbI»
({emoncmpayuonnas)

0.5

18

[ToBepxHOCTHBIN anmapaT
KJIETKH

19

OnHomeMOpaHHbBIE
OpPTraHOUIBI KIIETKH.
[IpakTnueckas pabora
«3yueHne nBUKEHUS
IUTOTIIA3MBI B
PaCTHTEIHHBIX KIETKaX)
({emoncmpayuonnas,)

0.5

20

[TosryaBTOHOMHBIE
OpraHou bl KJIETKU:
MUTOXOHAPHUH, TJIACTHUIBI.
JlaGopaTtopnas pabota
«HccaenoBanue
1a3MoJIn3a u
JIeTIa3MoJu3a B
PaCTUTEIBHBIX KIETKaX»
(Oyenusaemas)

0.5

https://content.edsoo.r

u/lab/item/2/

21

HememOpanHbie opraHOU/IbI
KIJIETKH

22

Ctpoenue u GyHKUIUU sapa

23

CpaBHUTENIbHAS
XapaKTEepUCTHUKA KIETOK
pykapuoT. JlabopatopHas
pabota «3yueHue cTpoeHus
KJIETOK pa3UYHbIX
opranu3mMoBy (Oyenusaemas)

0.5

https://content.edso
o.ru/lab/item/19/



https://content.edsoo.ru/lab/item/2/
https://content.edsoo.ru/lab/item/2/
https://content.edsoo.ru/lab/item/19/
https://content.edsoo.ru/lab/item/19/

24

ACCUMWIISLIMS U
IMUCCUMUJISIIS — JIBE
CTOPOHBI META0OIM3MA.
Tumel 0OMeHa BEIECTB.

25

DepMEeHTAaTUBHBIN XapakTep
peakLuil KIIETOYHOTO
meTtabonu3ma. JlaboparopHas
pabota «3yuenue
(hepMeHTaTHBHOTO
pacuieruieHns NepoKcuaa
BOJOpPOJa B PACTUTEIbHBIX U
PKMBOTHBIX KJIETKaX»
(Oyenueaemas)

0.5

https://content.edso

o.ru/lab/item/65/

26

benku-akTuBaTOpHI U OENKU-
MHTHOUTOPBI

27

ABTOTpO]HBIN TUIT 0OMEHa
BEIIIECTB

28

doTtocunTE3

29

XemocuHres. JlaboparopHas
pabota «CpaBHEHHE
nporeccoB GpoToCUHTE3a U
XEMOCHHTE3a
(O3naxomumenvuasi)

0.5

https://content.edsoo.

ru/lab/item/17/

https://content.edsoo.

ru/lab/item/18/

30

AHa’pOOHBIC OPraHU3MBI.
Bunbr 6poxenus. A3poOHbIe
OpraHu3Mbl. JTaIbl
DHEPreTHYECKOro oOMeHa

OObeanHEHNUE TEM
CBSI3aHO C
BBHITIOJTHEHHEM
KOHTPOJIBHOM
paboThI

31

OHeprust MEMOPaHHOTO
rpagueHTa npoToHoB. CUHTE3
AT®: pabota mpoTOHHOM
AT®-cuHTa3b!1

32

KonTtponbsHas padora Ne2



https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/65/
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/17/
https://content.edsoo.ru/lab/item/18/
https://content.edsoo.ru/lab/item/18/

33

Peakunu MaTpuyHOTO
CHHTE3a

34

Tpanckpunuus —
MaTpuuHblid cuHTe3 PHK

35

TpaHcnsums u €€ srarbl

36

KoaupoBanue aMUHOKHUCIIOT.
Ponb pubocom B OMocuHTE3E
Oenka

37

Opranuzanys resoma y
OPOKAPUOT U IYKAPUOT

38

MonexynsipHble MEXaHU3MBbI
DKCIIPECCUU TCHOB Y
DYKapHOT

39

Bupycbl — BHEKJIETOYHbIE
(bopMBI )KU3HU U OOJIMTaTHBIE
napa3uThl. [IpakTuueckas
pabota «Co3manue Moaenu
BUpYyca» (O3nakomumenvHas)

0.5

40

BupycHbie 3a001eBaHMs
HYe0BeKa, )KUBOTHBIX,
pacTeHuit

41

Hanorexnonoruu B
OHOJIOTHH U METUIIMHE.
KonTponbhas paborta No 3

0.5

42

DPKU3HEHHBIN UK KJIETKU

43

Matpuunsbiii cuate3 JJHK

44

Xpomocomel. JlabopaTopHas
padota «3yuenue
XPOMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»
(O3naxomumenvHras)

0.5

45

Z[eJ'IeHI/IC KJICTKH — MHUTO3




46

Tumbl kieTok. Kapuokunes u
nutokuHes. JlabopaTopHas
pabota «Habmronenne
MHUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JTyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»
(Oyenueaemas)

0.5

47

Pel"y.]'[fﬂll/lfl KHU3HCHHOTI'O
MUKJIa KIICTOK KOHTpOJ'II)HaSI
aborta Ne 4

0.5

48

Opranusm Kak eIMHO€ 1LIeJI0e

49

Tkanu pacrennii. TkaHu
PKUBOTHBIX U YEJIOBEKA

50

JlaGopaTopHas paboTa
<N3yyeHue TkaHeu
pactenuit» (Oyenusaemas).
JlaGopaTopHas pabora
MA3ydenue TkaHen
PKUBOTHBIX» (Oyerusaemas)

51

Opranbl. CUCTEMBI OpPraHOB.
JlaGopaTopHas pabora
3ydyeHue opraHoB
[BETKOBOTO PaCTCHUSI»
([lemoncmpayuonnas,)

0.5

52

Onopa Tena opraHu3MoB

53

HBI/I)KCHI/IC OpraHu3sMoB

54

[MuTanue OpraHnu3mMoB

55

[MuTanue MO3BOHOYHBIX
PKUBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaH cucrema
HCJIIOBCKA

56

Z[LIXaHI/IC OpTraHnu3MOB




Z[BIX&HI/IC IIO3BOHOYHBIX

57 1
PKIBOTHBIX U YEJIOBEKA
58 TpaHcOpT BELIECTB y 1
OpraHu3MOB
KpoBeHoCHas cucrema
59  O3BOHOYHBIX KUBOTHBIX U 1
HeIoBeKa
60 BelieneHue y opraHu3MoB 1
61 Bamura y OpraHu3mMoB 1
62 MMMyHHas cucrtema 1
HeIoBeKa
Pa3npa>xuMOCTh U peryamus OO0benHEHNE
y opranu3MoB ['ymMopaibHast TEM CBSI3aHO C
63  perynsmus ¥ SHIOKPHUHHAS 1 BBITIOJTHEHHEM
CHCTEeMa KUBOTHBIX U KOHTPOJIBHOU
YeI0OBEKa paboThHI
64  KontpoawsHas pabora Ne 5 1
65 DOopMBI pa3MHOKEHUS 1
OpraHu3MOB
66 [lomoBoe pa3sMHOKEHHE 1
67 Meiio3 1
["ameTorenes. O6pa3zoBaHue u
pa3BUTHUE MOJOBBIX KIETOK.
JlaGopaTopHas pabora
68 «U3yyenue cTpoeHus 1 0.5
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenapaTax»
(Oyenusaemast)
69 NuauBuayansHOE pa3BUTHE 1
OpraHU3MOB — OHTOT'€HE3
70 3akiagKa opraHoB U TKaHEeH 1

M3 3apOAbIIICBLIX JINCTKOB




71

PocT 1 pa3BuUTHE KUBOTHBIX.
JTabopaTopHas padora
«BbIsIBIIEHHE NTPU3HAKOB
CXOJICTBA 3apOblILIEH
MO3BOHOYHBIX KHUBOTHBIX)»
(O3naxomumenvHasi)

0.5

72

Pa3mHOKeHME U pa3BUTHE
pactenuii. JlabopatopHas
paboTta «CTpoeHHe OpraHoB
Pa3MHO>KEHUS BBICIIHX
pacTeHui»
([lemoncmpayuonnas,)

0.5

73

Mctopust cTaHOBIIEHUS U
pa3BUTHS TEHETUKHU KaK
HAYKH

74

(OCHOBHBIE IOHATHS U
CHUMBOJIbI T€HETHKH.
JlaGopaTopHas pabora
«JIpo3oduia Kkak 0ObEKT
FEeHETUYECKUX
FCCIIEJOBAHUN»
(O3naxomumenvHast)

0.5

75

3aKOHOMEPHOCTH
HacJleZJOBaHUsI IPU3HAKOB.
MonorubpuHoe
ckpemuBanue. [Ipaktuueckas
pabota "M3yuenue
pe3yabTaToB
MOHOTHOPHIHOTO
CKpelI1BaHus y Apo30(uist"
(O3naxomumenvHnas)

0.5




76

LI TOJIOTMYECKHE OCHOBBI
MOHOTHUOPHUIHOTO
CKpELIMBAHUS

7

AHanu3upyouee
ckpemuBanue. Heronnoe
JOMHUHUPOBAHNEC

78

JluruOpuaHoe CKpelruBaHue.
[TpakTuueckas padota
3yuenue pe3yabpTaToB
MATHOPHUTHOTO CKPEUTUBAHMUS
Y Ip030(hUITBD»Y
(O3naxomumenvuasi)

0.5

79

[{uToIOTMYECKHE OCHOBBI
MUTHOPUIHOTO CKPEIIMBAHUS

80

CleneHHOe HaclIeI0BaHueE
MPHU3HAKOB

81

XpoMOCOMHas TEOpHUS
HACJIEJICTBEHHOCTH

82

["'eneTHKa moja

83

["eHOTHI KaK L€I0CTHAS
CHUCTEMa KOHTPOJIb Pa3BUTHUS
pacTeHHil, )KUBOTHBIX H
YyeJloBeKa. I eHeTUdeCcKuit
KOHTPOJIb Pa3BUTHS
pacTeHul, >)KUBOTHBIX U
YeI0BEKA

OOpenuHeHne
TEM CBS3aHO C
BBINIOJTHEHHEM
KOHTPOJIbHOM
paboThI

84

KonTponbHas paboTta Ne 6

85

M3MeHYNBOCTh IIPHU3HAKOB.
BI/I,[[LI N3MCHYMUBOCTH

86

Mo mudukannoHHas
M3MEHYHUBOCTD




87

BapuanuoHHbIN ps U
BapuallMOHHAsI KpUBasl.
JTabopaTopHas pabora
MHccnenoBanue
BAKOHOMEPHOCTEMN

MO T (PUKAITIOHHOM
M3MeHYUBOCTH. [TocTpoeHue
BapUAIMOHHOTO Psijia U
BApUALIMOHHON KPUBOI»
(Oyenueaemas)

0.5

88

"emoTumMUecKas
M3MEHUYNBOCTb.
KomOuHaTuBHAS
M3MEHYHUBOCTD

89

MytanuonHas
M3MEHYUBOCTb.
[MpakTnueckas padota
«<MyTaruu y 1po30¢uisl (Ha
rOTOBBIX MHKpOIIpErapaTax)»
(O3naxomumenvuasi)

0.5

90

3aKOHOMEPHOCTH
MYyTallMOHHOIO Ipoliecca.
OnureHeTHKa U STUreHOMHUKA

91

['eHeTHKA YeIOBEKA.
[MpakTnueckas padota
«CocTaBjieHIE U aHaAJIN3
[POJIOCIIOBHOW»
(Oyenusaemas)

0.5

92

MeTO,[[LI MEIUITUHCKOM
FCHCTUKHU

93

BHaucHUE MEIUITUHCKON
FCHCTUKU B IIPCAOTBPAICHUN
M JICUCHUU I'CHCTHUYCCKUX

0.5




3a00JIEBAHUI YEIIOBEKA.
Kontponsnas padora Ne 7

(OCHOBHBIC TIOHSATHS
cenekiun. JlabopaTopHas
pabota «3yueHue copToB
94  KyJIbTYpHBIX PACTCHHH U
MOPO/T TOMAIITHUX
PKIBOTHBIX)
(O3naxomumenvHast)

0.5

MeTo bl CeneKIIMOHHON
paboTsl. JlaGoparopHas

95 pabora «/3yueHne METOI0B
CEJIEKIIMU PACTECHUIN
(O3naxomumenvuasi)

0.5

JloCcTIKEHUS CeNTeKIINHU
pacTEeHUI ¥ )KUBOTHBIX.

96

CoxpaHeHue, u3y4eHue u
97  mcmosp30BaHUE
FEeHETUYECKUX PECYPCOB

brotexHoorus kax HayKa U
OTpaciib ITPOMU3BOACTBA

98

OCHOBHBIC HaITpaBJICHUA

99 o
CHUHTETHYECKOM Orooruu

XpOMOCOMHaH KU I'CHHasa
HMHXXCHCPHA

100

MeouIHCcKHue

101
OUOTEXHOJIOT M.

102 MHrorosas pabota

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102

13




11 KVIACC

Ne
n/n

Tema ypoka

KoauuecTBO 4acoB

KoHTpoJbHbIE

Bcero
padoTbI

IIpakTHYeckue
padoTsI

Jara
HU3yUYeHHs

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTejibHbIE

pecypchbl

JlomostHuTENBHAS
uHpopManus

OBOJIIOLMOHHAS TEOPUS
Y. lapsuHa

JIBHKyIIHE CHIIBI
9BOJIFOLIMM BUJIOB 110 Y.

JapBuny

Boprba 3a
CyIIECTBOBaHHUE,
€CTECTBEHHBIN U
HCKYCCTBEHHBIH 0TOOD

dopmupoBaHHE
CUHTETUYECKOU TEOPUHU
9BOJTIOIH

OTanel 3BOJIIOIIMOHHOTO
nporiecca:
MHKPO3BOJIIOLHS U
MaKpPOIBOJTIOLIHS

[Monmynsiuust —
JJIeMEHTapHas CAMHUIA
DBOJIIOLIUHU

3aKOH reHEeTUYECKOTO
paBHOBecus [[x.
Xapau, B. BaiinOepra.
JIaGoparopHas paboTa
«Bp1sBIIEHNE
W3MEHUYUBOCTH Y
0co0eit 0JJTHOTO BUAA»
(Oyenusaemas)

0.5




DnemMeHTapHble
(akTOPHI IBOJIOLIUN

Dddext ocHoBaTEIS.
Dddexr OyThUTIOYHOTO
TOPJIBIIIKA

10

Murpauyu. U3omauuun
MTOITYJISALIAN:
reorpaduueckas,
OuoJiornyeckas

11

EcrectBennsiii 0TO0p
— HaNPaBJIAIOMUN
(hakTop BOITIOIIHI

12

[TonoBoii 0TOOP

13

[IpucnocobneHHOCTH
OpPraHu3MOB KaK
pe3ynbTar
MHUKPO3BOJTIOIHH.

14

[Tpumepsi
pUCIocoOIeHui y
OpraHu3MOB:
MOP(hOJIOTHYECKHE,
(hu3MoIOTrNYECcKue,
OHMOXHUMUYECKUE,
MOBEJICHUECKHE.
JlaGopaTopHas pabota
«[IpucnocobneHus
OpPraHu3MOB U UX
OTHOCHTEIIbHAS
11enecooOpa3zHoOCTb»
(Oyenusaemas)

0.5

15

Bupn, ero xpurepuu u

CTPYKTYpa.
JlaGopatopHas paboTa

0.5




«CpaBHEHHE BUJIOB 110
MOP(}OJIOTHIECKOMY
KPUTEPHIO»
(Oyenusaemas)

16

Crpykrypa BUja

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPO3BOJIIOIHA

18

CBs13b MUKPOIBOJIIOITUHI
Y SMUJIEMUOJIOTHH

19

O06001menue mo Teme
«MUKpO3BOJIIOIHUA U €€
pE3yabTaThI»
KouTtponsHas padorta
Nel

20

Makpo3BotoLHS.
IlaneonTolornyeckue
METO/IbI U3yUCHUS
DBOJIIOLUHN

21

buoreorpaduueckue
METO/Tbl U3yYCHUS
IBOJIIOITUHU

22

OMOpHOTIOTHYECKHEe U
CpPaBHHUTEIHHO-
MOP(OTIOrHIECKHe
METO/IbI H3yYCHHS
SBOJTIOITIH

23

MonekynsapHo-
TE€HETUYECKHUE,
OMOXUMHUYECKUE U
MaTeMaTU4eCKUe
METO/Ibl U3yYCHUS
9BOJIIOLUH




24

Oomtne
3aKOHOMEPHOCTHU
3BOJIIOLIUHU
JlabopaTopHas pabota
«Uzyuyenue apoMopdo30B
W UAMOAJANTallg y
pacTeHUI U KUBOTHBIX»
(Oyenusaemas)

0,5

25

AJranTuBHAs paauanus.
HepaBHoMepHOCTB
TEMIIOB 3BOJIIOIIMU

26

O06o001menue mo Teme
«MaxkposBoJironus 1 e€
pe3yIbTATh».
KonTtponsHas paborta
No2

27

Hayunsbie runoressl
MIPOUCXOKICHUS KUZHU
Ha 3emie

28

JloHnayuHblie
MIpe/ICTaBICHUS O
3apOKJICHUH KU3HU

29

OcHOBHBIE ATaIbI
HEOpraHu4YeCcKoi
SBOJTIOITH

30

TI'unore3nl 3apOKIACHHUA
KHU3HHU

31

Ucropus 3emnu u
METO/Ibl €€ U3YyUECHHUS.
JIaGoparopHas paboTa
«M3ydenue u onucaHue
HCKOTIA€MBIX OCTaTKOB

0.5




JPEBHUX OPTaHU3MOBY
(O3nakomumenvras)

32

HauanrnHbie Tanbt
OPraHNu4eCcKou
SBOJIIOIUH

33

OBOJIIOLUS DYKapHOT

34

OCHOBHBIE ATaIBI
HBOJTIOIIUHT
PacTUTENLHOTO MUPA.
[IpakTnueckas pabora
«3yueHne
ocoOeHHOCTeH
CTPOEHHMSI paCTEHUH
Pa3HBIX OT/IEIOB
({emoncmpayuonnas,)

0.5

35

OCHOBHBIE 3TaIIbI
SBOJIIOIUHU KUBOTHOT'O
MHpa

36

DBOJIOINS )KUBOTHBIX.
[IpakTuyeckas padora
«3yuenue
ocoOeHHOCTEH
CTPOCHUS
MO3BOHOYHBIX
YKUBOTHBIX)»
(Hemoncmpayuonnas)

0.5

37

Pa3BuTHe Xu3HU Ha
3emuie 1o 3pam U
nepuoaam

38

MaccoBsie BbIMUPAHUA
— JOKOJIOTHYCCKHEC
KPHU3HUCHI ITPOMIIIOTO




39

CoBpeMeHHbIN
9KOJIOTHYECKHUM KPU3HUC,
€ro 0COOCHHOCTH

40

CoBpemMeHHas cuctema
OpPraHUYECKOTO
MPOIILIIOTO

41

OCHOBHBIE
CUCTCMATHYCCKHC
TPYIIIBI OPraHU3MOB

42

O060611eHue 1o TeMe
«IIpoucxoxaenue u
Pa3BUTHUC ) XU3HU HA
3emuie» KontponpHas
pabota No3

43

AHTpOTIOJIOTHS —
HayKa O 4EJIOBEKE

44

PazBurtue
MpEJICTaBICHUN O
MIPOUCXOKACHUH
yeJioBeKa

45

Mecto yenoBeka B
cUCTEMeE
OpPraHUYECcKOTo MHpA.
JlaGopaTtopHas pabota
«3yuenue
0coOeHHOCTEH
CTpOEHUS CKelleTa
Yel0BeKa, CBA3aHHBIX C
MPSIMOXOKICHUEM)
(O3uaxomumenvHas)

0.5

46

JIBIKYyILHE CUIIBI
aHTpOIOreHe3a




47

CooTHonicHNE
OMOJIOTUYECKUX U
COLIMAIBHBIX (JaKTOPOB
B aHTPOIIOTCHE3E

48

OCHOBHBIE CTaIUA
aHTPOIIOTeHe3a

49

Tlaneorenerrka u
aJIeOr€HOMHUKA

50

OBONONAA
COBPEMEHHOTO
yeJloBeKa

51

UYenoseueckue pachl.
[IpakTnueckas pabora
«M3yueHne
9KOJIOTHYECKUX
aJanTalyil 4YeJIoBEKay
(O3nakomumenvHas)

0.5

52

MexIUCIUIIIIMHAPHbIE
METO/IbI AHTPOTIOJIOTUH

53

O60061eHue o Teme
«[Ipoucxoxenue u
pa3BUTHE KU3HU HA
3emiue» KontpoiabHas
pabota No3

54

3apoxIeHue u
pPa3BUTHE YKOJIOTHU

55

MeTob!I 3KOJIOTHH.
JlaGopaTtopHas pabota
«M3ydyeHne METOI0B
IKOJIOTHUECKUX
HCCIIEI0BAHUID)
(O3uaxomumenvHas)

0.5




56

3Hayenune
JKOJIOTUYECKUX 3HAHUHN
JUIS YeJIOBEKa

57

DKOJIOTHYECKUE
(baxTopsl

58

AOuoTuyeckue
(daktopel. CBeT Kak
3KOJIOTUYECKU I
(dakrop. JlaboparopHas
pabota «BrIsiBieHHE
MPUCTIOCOOTIEHUH
OPTaHW3MOB K BITHSIHHUIO
CBETa»
(O3naxkomumenvrasi)

0.5

59

AOuoTudeckue
(daktopsl. Temmeparypa
KaK 9KOJIOTUYECKUN
(dakrtop. JlaboparopHas
pabota «BrIsiBieHHE
MPUCTIOCOOIEHUH
OpPraHU3MOB K BIMSIHUIO
TEMIIEPATypb»
(O3nakomumenvras)

0.5

60

Abunotuueckue
¢daxTopsl. BiiaxHOCTH
KaK 9KOJIOTUYECKUI
(dakrop. JlaboparopHas
pabota
«AHATOMHUYECKHE
0COOEHHOCTH pacTeHuit
U3 Pa3HbIX MECT
oOUTaHUS
(Oyenusaemas)

0.5




61

Cpenbl oOuTanus
OpraHu3MoOB

62

buosornueckue puTMsl

63

XKuznennsie GpopMeI
OpraHu3MoOB

64

buoTtnueckue hakropsr

N e L

65

3HaueHne OMOTHYECKUX
B3aUMOJIECUCTBUH IS
CYIIIECTBOBAHHUS
OpPTraHW3MOB B Cpejie
oOHnTaHus

66

O06001menue mo Teme
«Opranu3msl 1 cpeaa
oOuTaHUM.
KouTtponsHas pabora
Ne5

67

OKOJIOTHYECKUE
XapaKTEPUCTHKHU
TTOTTYJISIIH

68

OCHOBHBIC ITOKa3aTeIn
TIOITYJIAIUA
YHUCJICHHOCTB,
INIOTHOCTD, BO3paCTHAA
1 II0JIOBAs CTPYKTYpa

69

OcHoBHbIE TIOKa3aTeNn
TOMYJISILINH:
POXKIaEMOCTb,
MIPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUT'PALIUU

70

DKoJornyeckas
CTPYKTYypa MOMyISALUN




71

JlnHamuKa nonysasuuu
U €€ peryisnus

72

Kpussie pocra
YUCJICHHOCTH
nonyssauuu. Kpuseie
BBDKUBAHMS

73

DKoJIoTHYecKasi HUIa
Bujaa. JlabopatopHas
pabota
«IIpucnocobienus
CEMSIH paCTEHUH K
pacceneHuio»
(O3naxkomumenvras)

0.5

74

Bun kak cucrema
MTOIYJIALMI

75

3aKOHOMEPHOCTH
MOBEACHUS U MUTPALINI1
’KUBOTHBIX

76

O0o001Ienne o TeMe
«OpraHu3msl U cpejia
OOUTAHUIY.
KoHTposabsHas padorta
Ne5

77

Coo011ecTBO
OpPraHU3MOB —
OHOLIEHO3

78

DKocHucTeEMA KaKk
OTKpPBITAs CHCTEMA

79

KpyroBopoT BermiecTB u
MOTOK SHEPTUU B
HKOCHUCTEME

80

OcHOBHBIC TTOKa3aTeIN
OKOCHUCTCMBbI




81

DKOJIOTUYECKUE
MU PAMHUJIBI

82

W3MeHeHus cool1ecTs
— CYKIIECCHH

83

[Ipuponusie
9KOCUCTEMBI.
DKOoCHUCTEMBI 03€p U
peK. DKOCHUCTEMBI
MOpEW U OKEaHOB

84

[Ipuponusie
9KOCHCTEMBI.
DKOCHUCTEMBI TYHJIP,
JIECOB, CTEIIEH,
MyCThIHb

85

AHTpOTIOT€HHBIE
9KOCUCTEMBI

86

YpO603KOCHCTEMBL.
[IpakTrueckas padota
«M3yuenue u onucanue
ypOO3KOCUCTEMBI»
(O3nakomumenvras)

0.5

87

3aKOHOMEPHOCTH
dhopmupoBaHUs
OCHOBHBIX
B3aUMOICHCTBUI
OpraHu3MOB B
IKOCUCTEMAX

88

MexaHu3MBbl
BO3ACHUCTBUS
3arps3HEHUN pa3HbIX
THUIIOB Ha
cyOOpraHM3MEHHOM,
OpraHU3MEHHOM,




HOIYJIALIMOHHOM U
KOCHUCTEMHOM
YPOBHSX

89

O00061IeHNE 110 TEME
«3IKOJIOTHS COOOIIECTB.
DKOJIOTHYECKHUE
CUCTCMBbI»
KonTtponsHas pabora
Ne7

90

buocdepa —
oOuieruianeTapHas
o0oJsi0uka 3eMiun

91

VYuenne B. U.
Bepnaackoro o
ounocdepe

92

3aKOHOMEPHOCTH
CYIIECTBOBaHUS
orocdepsl

93

KpyrosopoTsl BeniecTn
1 OMOTeOXUMHUYECKUE
LUKJIBI

94

30HAIBHOCTh
ounocdepbl. OCHOBHBIE
OMOMBI CyIIN

95

Y CcTOHYMBOCTE
orocdepsl

96

DKOJIOTUYECKUE
KPU3HUCHI M KX TIPUYHHBI

97

O0o00mIeH e 10 TeMe
«buocdepa —
riaobannHas
9KOCHCTEMA»




KontponsHas pabora
Ne8

98

Bo3znelicTBue uenoBeka
Ha ouochepy

99

AHTpOIIOTEHHOE
BO3/ICHCTBUE HA
pacTUTENbHBIN U
YKUBOTHBIN MUD

100

Oxpana npuposl

101

OcCHOBHBIE IPUHLIUIIBI
YCTOMYHMBOTO pPa3BUTHUSA
9eJI0BEYeCTBa U
TTPUPOTBI

102

Pammmonanbaoe
MIPUPOJIOTI0JIE30BAHNE U
COXpaHEHHUe
OHOJIOrMYECKOI0
pazHooOpa3us 3emin

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102

7.5




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

1. buonorus. buonoruueckue cuctemsl u npoueccsl, 10 knace/ Tepemon A.B.,
[Terpocona P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCThIO «OI]
MHEMO3HNHA»

2. buonorus. buonorudeckue cuctemsl u npoiuecchl, 11 kmacc/ Tepemos A.B.,

[lerpocosa P.A., O6uiecTBO ¢ orpaHn4eHHOM 0TBETCTBEHHOCThI0 « MO1]

MHEMO3MHA)»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

1. Huxumona E.A., Ceménona I'.}O. buonorus (yrimy0JIeHHBIN YPOBEHb).
Peanuzanus tpedoBanuiit ®I"OC ocHOBHOTO 0011IeT0 00pa30BaHMS:
METOANYECKOE TTocoOue I yIuTens /
E. A. Hukumona, I'. FO. CemenoBa; oz pea. E. A. Hukumosoi. M.: ®I'bHY
«HCTHUTYT
cTpaTeruu pa3Butus oopazoBanus PAOy, 2022. 93
Pemenwne 3amau o reHeTHKe : moAroToBKa K EI'D : yueOHOe
nocobwue / B. H. Mumakosa, JI. B. Jloporuna, 1. b. Aragonoa. — M. :
Hpoda, 2020. — 160 c¢. — (Poccwuiickuii yueOHUK)
HembsinkoB E.H., Co6oneB A.H., Cymatoxun C.B. COopHuUK 3a/1a4 mo oO011ei

ononoruu. 9-11 knaccer.-M.: BAKO, 2018.-272 c.



buonorus (yriny6nennsiii ypoBeHb) : Peanuzanus tpedoBanuit @I'OC
CpeaHero o0IIero

oOpa3oBaHus : MeToanueckoe nocoodue nis yuurens / [JILA. Iapmytuna,
A.B. OBUNHHHUKOB,

O.B. Kosacuukos, C.M. I'narones]; noxa pea. JL.A. [Tapmytunoi. — M.:
OI'bHY «MHCcTuTYyT

CTpaTeruu pa3BuTus oopazoBanusy, 2023. — 154 c.: ui.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET

https://neofamily.ru/biologiya/

https://www.ammonit.ru/ -majaeoHTOJOrHIECKUI OpTa
http://school-collection.edu.ru/ -Exunas xomnexuus L{udpoBbix
Oo6pa3zoBatenbubix Pecypcos http://http//www.ege.edu.ru/ru/
http://www.darwinmuseum.ru/ - - 'ocymapcTBeHHbIH J{apBUHOBCKHIT My3eii
http://www.nature.ru/ — Hay4HbIc HOBOCTH OHOJIOTHH.

https://foxford.ru/

https://www.yaklass.ru/

https://bio-ege.sdamgia.ru/ -moaroroska k EI'D

https://studarium.ru/ - Teopus u 3agaHuS 11O IPEAMETY
www.bio.1september.ru — razera «buonorus»

http://video.edu-lib.net — yae6HbIe hHIBMBI



http://www.virtulab.net/index.php?option=com_content view=category
layout=Dblog id=43 Itemid=104 - BupTyanbHas 1adopaTtopus
https://learningapps.org/index.php?category=8 subcategory=3151 s= -
npuioxenue Web 2.0 mis moanepikku 00y4eHHs U Ipoliecca MpernoaBaHus ¢
MMOMOIIbIO HHTCPAKTUBHBIX MOI[yJ'ICﬁ

https://resh.edu.ru/subject/5/11/



I[TPUJIOXXEHUE.

®OIl no Ouomoruu MOPEeIyCMOTPEHO NPOBEACHUE JTaOOpPaTOPHBIX U
npakTuyeckux padbor. B ciyuae, ecnu nmabopaTopHble WM MpaKTUYECKHUE padOThI
(oueHHBaeMble) MPOBOAUTCS C LENbIO 3aKPEIJICHUSI U MPOBEPKU 3HAHUW U YMEHUU
y4yaliuxcsi, oHa oreHuBaeTcsi o0sa3atenbHo y 100% yvyanmxcst mpUCYTCTBYIOIIUX Ha
YPOKE U BBICTAaBJISIETCS B KYypHAa.

OueHuBaeMble MPAKTUUECKHE PadbOThl OPOPMIISIOTCS B OTIAEIBHBIX TETPAASIX C
yKa3aHMEM: JaThl BBINOJHEHMs, Ha3BaHUA padoOThl, 1enu, HabmoneHus (B ¢opme
OMMCAHMS WJIK PUCYHKA, UJIK TAOJIMIIBI), BBIBOJIA.

O3HakoMHUTeJIbHbIE U JeMOHCTPAIlMOHHBbIE J1a00paTOpPHbIE U MPAKTUYECKUE
paboThl MPOBOASATCS JIJIsl YCBOEHUS YYaIlMMMCS HOBBIX 3HAHUI M MPUEMOB yueOHOM
NEeSATENbHOCTH, I WUIIOCTPAlMM M CUCTeMaTH3allMyd H3y4yaeMOro Marepuajia He
OLICHMBAIOTCS WJIM OLIEHUBAIOTCS BHIOOPOUHO.

Takxe Mo ycMOTpeHUIO yuuTensi OyIyT OLIEHMBATHCS BBIOOPOYHO HIIM HE
OLICHMBAThCS T€ TMpaKTHUECKHMEe U JabdopaTopHble paboThl, TJ€ HEenoJHas
00€eCIeyeHHOCTh MaTepuagbHO- TeXHUYecKoM 0a3zpl OY (Hampumep, OTCYTCTBUE
pa3aToOuYHOTO MaTepualia U Jp.). A TakKe HEKOTOPHIC OMbITHI M 3KCHEPUMEHTHI
NpEINoNaraloT JJIUTEIbHbI BPEMEHHON Mepuoja HCIIOJHEHMs, 4YTO HE BCerjaa
BBIMIOJTHUMO Ha YpOKax, CIEAOBATENbHO, MPAKTHYECKUE PaOOThl SBIAIOTCS YaCThIO
WIH 3JIEMEHTOM YPOKa.

O3HaKOMHTEINbHBIE MTPaKTUYECKHE padOThl OQOPMIIIOTCS B pab0o4MX TETpaasixX
C YyKa3aHWEM: JaTbl BBINIOJHEHHUs, Ha3BaHUA paboOThl, HaOIMIOJeHUs (KpaTKo),
BBIBOI(KPaTKO)

(Pemenue MC MBOY «Jluneii r. YBapoBo uM. A.M. Jlanunosa» ot 27.08.24
npotokos Ned; permenne 'MO yuuteneit Ouonorun u xumun ot 30.08.24 npoTokon
Nel)

IIpakTHyeckasi 4acTh MPOrpaMMBbL.

10 kaace (Yriay0JieHHbI YPOBEHb)

JlaGopaTopHbie pabOTHI

Tema Llenas mpoBeaeHMS J1a00PATOPHOH PabOTHI
JlaboparopHas paboTta «OOHapyx eHHE YCBOEHUE HOBBIX 3HAHUH, MILTIOCTpaLUs
OETTKOB C IOMOIIIbIO KAY€CTBEHHBIX PEAKIIHID) M3y4aeMOTo Marepuania

(O3HaKoMHTEIbHAS)
JlaboparopHas pabota «lccnenoBanue YCBOEHUE HOBBIX 3HAHUH, MILTIOCTpALUs
HYKJIEMHOBBIX KHCJIOT, BBIICIIEHHBIX U3 M3y4aeMoTo Marepuania

KJIETOK Pa3JIMYHBbIX OPraHU3MOBY

(O3HaKoMHTEILHAS)

JlaboparopHas pabota «MccnenoBanue 3aKpeIUIeHNE U MPOBEPKA 3HAHUN U YMEHUM
MJ1a3MOJIU3a U JeIIa3Mon3a B yYaluxcs
PaCTUTEIBHBIX KIIETKaX»
(OuennBaemasn)




JlaboparopHas pabota «3yueHune
CTPOCHUS KJIIETOK Pa3IMUHBIX OPraHU3MOBY
(OuennBaemas)

3aKpEIUICHUE U IPOBEPKA 3HAHUN U YMEHUU
y4aluxcs

JlabopatopHnas pabora «/3yuenne
(epMEHTaTUBHOTO PaCIIeTICHHS
[IEPOKCH/Ia BOJOPOJA B PACTUTEIbHBIX U
’KMBOTHBIX KJIeTKax» (OneHnBaemast)

3aKpEIUICHUE U IPOBEPKA 3HAHUN U YMEHUU
y4aIuxcst

Jlaboparopuas pabota «CpaBHeHHE
poIeccoB (POTOCHHTE3A U XEMOCHHTE3a»
(O3HaKkoMHTEIbHASA)

YCBOCHUC HOBBIX 3H21HI/II>1, HIUTIOCTpanusa
HN3y4yacMOoIo MaTrcpurajia

JlabopaTtopHnas pabota «3yuenue
XpOMOCOM Ha IOTOBBIX MHUKpPOIIpEIIapaTax»
(O3HakoMHTEIbHASA)

YCBOCHUEC HOBBIX 3HaHI/II\/JI, HIUTIOCTpanusa
HN3y4acMOTIo MaTcpurajia

JlabopaTtopHnas pabora «Habmonenue
MHUTO3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpernapaTax)»
(OuennBaemasn)

3aKpEIUIEHUE U POBEPKA 3HAHUN U YMEHUU
y4aIuxcst

JlabopaTtopHnas pabora «3y4yeHune TkaHen
pactenuiiy. (OueHuBaemasi)

3aKpEIUICHUE U MPOBEPKA 3HAHUN U YMEHUU

YYaIuxcst
JlabopaTtopHnas pabora «3y4yeHune TkaHen 3aKpEIUICHUE U TPOBEPKA 3HAHUI U YMEHUI
KHUBOTHBIX» (OeHuBaemast) YYaIAXCs

JlabopaTtopHnas pabota «3y4eHue opraHoB
LIBETKOBOT'O PACTEHUS»
(leMoHCTpaIMOHHASA)

YCBOEHHE HOBBIX 3HAHUH, WILTFOCTPAIIHS
U3y4aeMoro Marepuaia

JlaGopaTtopHnas pabora «3y4yeHue
CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKponpenaparax» (OueHuBaemasi)

3aKperyICHHe ¥ MPOBEPKA 3HAHUN U YMEHUHN
yUanmxcs

JlaGopaTopHas pabota «BrisiBIieHHe
MIPHU3HAKOB CXOJICTBA 3aPOIbIIICH
MMO3BOHOYHBIX JKHBOTHBIX)»
(O3HaKOMHTEIbHASN)

YCBOCHUEC HOBBIX 3HaHPII>i, WUIOCTpal A
HN3y4a€MOI'0 MaT€puralia

JlabopaTtopHas pabora «CTpoeHHE OpraHoB
Pa3MHOKEHHS BBICIIUX PACTCHHI
(JleMoOHCTpaIIMOHHASA)

YCBOCHUEC HOBBIX 3HaHPII>i, WIUIHOCTpal A
HN3y4a€MOI'0 MaT€puralia

JlaGopaTtopHnas padota «Jlpo3odriia kak
00BEKT F€HETUYECKUX HUCCIICIOBAHUI
(O3HaKoMHTEIbHAS)

YCBOCHUC HOBBIX 3HaHI/II71, HWIUTFOCTpal s
HN3y4acMoro Mmarepurajia

JlaboparopHas padota «MccnegoBanue
3aKOHOMEPHOCTEH MOU(UKAITMOHHON
n3meHunBocTH. [locTpoenue
BApUALIMOHHOTO psifia U BapHallMOHHOU
kpuBoii» (OueHnBaemast)

3aKperyieHNe U MPOBEepKa 3HAHUN U YMEHUI
yUanmxes

JlaboparopHas pabota «3yuenue copTos
KYJIbTYPHBIX PACTEHUI U MOPOJI JOMAIIHUX
AKUBOTHBIX» (O3HAKOMHUTEJILHAS)

YCBOCHHUC HOBBIX 3HaHPII>i, HWIUTIOCTpalua
HN3y4acMoro Marcpurajia

JlaboparopHas paboTa «/3yueHue MeTo 0B
cesieKMu pacTeHui» (O3HAKOMHUTEIbHAs)

YCBOCHHUC HOBBIX 3HaHPII>i, HWIUTIOCTpalua
N3y4aCMOIo MaTcpurajia

[TpakTuyeckue paboThl

Tema

Ilenb npoBeieHNs MPaKTUYECKOH pabOThI




[IpakTtuyeckas padora «/3ydueHue MeTo10B
KJIETOYHOU OnoJoruu (Xpomarorpadus,
anekrpodopes, muddepeHuanbHoe
ueHrpudyruposanue, [1L[P)»
(O3HakoMuTEILHASI)

YCBOCHHUC HOBBIX 3H21HI/Iﬁ, HWJUTIOCTpanusa
HN3y4yacMOoIo Marcpurajia

[Ipaktuyeckas padora «3yueHune cBONCTB
KJIETOYHON MEMOpaHbD»
(leMoOHCTpAIIMOHHASA)

YCBOCHUC HOBBIX 3H21HI/II>1, HIUTIOCTpanusa
HN3y4yacMOoIo Marcpurajia

[TpakTuaeckas pabora «3ydeHne
ABWXKCHUSA HUTOINIA3MBbI B PACTUTCIIBHBIX
KIIETKax»
(leMoOHCTpAIIMOHHASA)

YCBOCHHUC HOBBIX 3H21HI/II>1, HIUTIOCTpaluns
HN3y4yacMOoTIo MaTcpurajia

[IpakTnueckas padora «Co3nanue MoIenu
BHUpyca» (O3HaKOMHUTeIbHAs)

YCBOCHUEC HOBBIX 3HaHI/II\/JI, HIUTIOCTpanusa
HN3y4aCMOIo MaTcpurajia

[IpakTnueckas padora "N3ydyenue
pe3ynbTaTOB MOHOTHOPHIHOTO
CKpeIlMBaHUs y 1p030duist"
(O3HaKoMHuTEIbHAS)

YCBOCHUEC HOBBIX 3HaHI/II\/JI, HIUTIOCTpanusa
HN3y4acMOI'0 MaT€purajia

[IpakTnueckas pabora «3ydyenue
pe3ynbTaTOB JUTHUOPUIAHOTO CKPEIIUBAHUS
y apo3ohuiisly (O3HAKOMUTEIbHAST)

YCBOCHUE HOBBIX 3HaHI/II\/’I, HIUTIOCTpanusa
HN3y4acMOI'0 MaTc€purajia

[IpakTrueckas pabota «MyTaruu y
po30¢ Bl (Ha TOTOBBIX
MHUKporpenaparax)» (O3HaKOMUTeIbHAsN)

YCBOEHHE HOBBIX 3HAHUH, WILTFOCTPAIIHS
U3y4aeMoro Marepuaia

[IpakTuueckas pabota «CocTaBiIeHHE U
aHaJIu3 poaocioBHO» (OneHnBaemMas)

3aKpeIyICHHE ¥ MPOBEPKA 3HAHUN U YMEHU I
yUanmxcs

11 Knacc

JlaGopaTopHbie pabOTHI

Tema

I{enb npoBenenus gabopaTopHoil paboThI

JlaGopaTopHas pabota «BrisiBIieHHe
W3MEHYHMBOCTH y 0COOCH OJTHOTO BUJIa»
(OuenuBaemast)

3aKperUIeHHe U MPOBEpKa 3HAHUN U YMEHHM
yuanmxes

JlabGopaTtopHnas pabota «IIpucnocoOnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY
(OuenuBaemast)

3aKperyieHNe U MPOBEepKa 3HAHUN U YMEHUN
yUanmxcs

JTaGoparopnas pabora «CpaBHEHHE BHIOB
110 MOP(OJIOTHYECKOMY KPUTEPUIO»
(OuenuBaemast)

3aKperyieHNe U MPOBEepKa 3HAHUN U YMEHUI
yUanmxcs

JlabopaTtopHas pabota «3yueHue
apoMop(}h030B ¥ UAMOAANTAINH Y pACTEHUH U
KUBOTHBIX» (OeHuBaeMasi)

3aKpEeIJICHUE U ITPOBEPKA 3HAHUN U YMEHUN
yyamuxes

JIaGopatopHas pabota «/3ydeHue u
OTNMCAaHHE UCKOTIAEMBIX OCTATKOB JIPEBHUX
opranu3moBy (O3HaKoOMHUTeIbHAas1)

YCBOCHHUC HOBBIX 3HaHPII>i, HWIUTIOCTpaluAa
HN3y4yacMoOrIro Marcpurajia

JlaGopatopHas pabota «/3yuenue
0COOEHHOCTEH CTPOCHMSI CKEeJIeTa YeI0BEKa,

YCBOCHHUC HOBBIX 3HaHPII>i, HIUTIOCTpanusa
HN3y4acMOIo MaTcpurajia




CBSI3AHHBIX C TIPSIMOXOXKICHUEM)
(O3HakomMuTeILHASA)

JlaboparopHas padota «/3yueHue MeTo10B
9KOJIOTUYECKUX UCCIICAOBAHUI
(O3HakoMHTeIbHASA)

YCBOCHHUC HOBBIX 3H21HI/Iﬁ, HWIUTIOCTpanusa
HN3y4yacMOoIo Marcpurajia

JlaboparopHas paboTa «BbIsBICHHE
MIPUCTIOCOOJICHUI OPraHU3MOB K BITUSTHHIO
ceetay (O3HaKOMUTEJIbHAs)

YCBOCHHUC HOBBIX 3H21HI/II>1, HWIUTIOCTpanusa
HN3y4yacMOoIo MaTrcpurajia

JlaboparopHas paboTa «BbIsBiICHHE
MPUCTIOCOOIEHUI OPraHU3MOB K BIUSHUIO
teMIiepatypbs» (O3HaKOMHUTEIbHAasH)

YCBOCHUC HOBBIX 3H21HI/II>1, HIUTIOCTpanusa
HN3y4yacMOIo MaTc€purajia

JlabopaTopHast paboTa « AHATOMUYECKHE
0COOEHHOCTH PaCTEHUM U3 pa3HbIX MECT
obutanus» (OueHnBaemast)

3aKpEIUICHUE U POBEPKA 3HAHUN U YMEHUU
y4aIuxcst

JlabopaTtopHnast paborta «IIpucnocodnenus
CeMsIH PaCTEHHH K PaCCEIICHUIO»
(O3HakoMuTEILHASA)

YCBOCHHUEC HOBBIX 3HaHI/II\/JI, HIUTIOCTpanusa
HN3y4acMOI'0 MaT€purajia

[IpakTnueckue paboTh

Tema

I{ens mpoBeIeHNs MPAKTHIECKOM pabOThHI

[IpakTnueckas pabora «M3ydyenue
0COOEHHOCTEH CTPOECHUS PACTEHUN Pa3HBIX
oTaenoB» (JdemoncTpaunonnas)

YCBOCHUE HOBBIX 3HaHI/II\/’I, HIUTIOCTpanusa
HN3y4acMOI'0 MaTc€purajia

[IpakTuueckas padota «M3yueHue
0COOEHHOCTEH CTPOCHHUSI TO3BOHOYHBIX
KUBOTHBIX» (JleMOHCTpanmoHHast)

YCBOEHHE HOBBIX 3HAHUH, WILTFOCTPAIIHS
U3y4aeMoro Marepuaia

[IpakTuueckas padota «M3yueHue
9KOJIOTMUECKUX aJlalTalli YeIoBeKa»
(O3HaKOMHTEIbHASN)

YCBOEHHE HOBBIX 3HAHUH, WILTIOCTPAIIHS
U3y4aeMoro Marepuaia

[Ipaktuueckas padota «M3yuenue u
onucaHue ypooIKOCUCTEMbI»
(O3HakoMHTEIbHASN)

YCBOCHUEC HOBBIX 3HaHPII>i, HWJUIOCTpal A
HN3y4a€MOI'0 MaT€puralia
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