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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ydeOHOMY mnpeamery "buosorus" (mamee - Ouosiorus) Ha YpPOBHE
cpenHero obmiero odpasoBanus pazpadboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012
Ne 273-03
«O06 oOpaszoBanun B Poccuiickoit @enepamumny, ®I'OC COO, KoHuemnmuu mpernogaBaHus
yuebHoro npeamera «broIorus» 1 OCHOBHBIX MOJOKEHUHN (heaepaibHOi paboueii mporpaMMeI
BOCIUTAHMUSL.

VYueOubiit npeamet «buosorus» yriyonéaHoro yposHs usyuenus (1011 kiaccsr)
SIBJISIETCS OJIHUM U3 KOMIIOHEHTOB IpeaMETHON o0nactu «EcTecTBEHHO-HAayYHBIE [TPEIMETHI.

CornachHo nosoxeruasm ®@I'OC COO npoduiibHble yueOHbIE MPEAMETHI, U3ydaeMble Ha

yIIIyOJIEHHOM YPOBHE, SIBJISIFOTCS criocoOom nuddepeHnnanuu o0ydyeHus Ha YpOBHE
cpeaHero o01iero 06pa3oBaHUs U MPU3BAHBI 00ECTIEUUTh TPEEMCTBEHHOCTh MEKY OCHOBHBIM

o0LIMM, CpeHUM OOIIMM, CPEAHHUM MpOo(eccnoHaTbHBIM U BHICIIUM 0Opa3zoBaHueM. B To xe
BpeMs KaXIbli U3 3TUX  Y4EOHBIX IPEIMETOB JTOJKEH ObITH OpUEHTHPOBAH

Ha TPUOPUTETHOE pellIeHue 00pa30BaTEIbHBIX, BOCIUTATEIbHBIX U PAa3BUBAIOLINX

3a/1a4, CBA3aHHBIX C MpodopUeHTaIel 00yJalomuXcsl U CTUMYJIMPOBAHWEM HHTEpeca K
KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHWs, CBI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHEH,
MICUXOJIOTHEH, CIOPTOM MJIM BOEHHBIM JiesioM. [Iporpamma no yuebHomy npenmery "buonorus"
na€T MpecTaBIeHHE O IeNIM U 337a4axX 3y4eHus yueOHoro npeamera «buomnorush» Ha
yTIIyOJIEHHOM YPOBHE, OTIpeiesisieT 00s13aTeIbHOe (MHBAPUAHTHOE) TIPEIMETHOE COJIep)KaHueE,
€ro CTPYKTYpHpOBaHHE MO pa3jeiaM M TemaMm, paclpejeeHHe Mo KiaccaMm, peKOMEHIyeT
MOCJIEIOBATEILHOCTD U3YUEHUS! yUeOHOrO MaTepuana ¢ y4€ToM MEXIPEIMETHBIX U

BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM Y4eOHOIro Mpoliecca, BO3PaCcCTHBIX OCOOCHHOCTEHN

oOyuatontuxca. B mporpamme mo Ouosioruu peanu3oBaH MPHUHIMII IPEEMCTBEHHOCTH C

M3ydeHueM OHOJIOTMM Ha YpOBHE OCHOBHOTO 00mero oOpa3oBaHus, Ojlarogaps 4emy

MIPOCMATPHUBAETCS HAIIPABJIEHHOCTH Ha MOCJIEAYIOIIee pa3BUTHE OHMOJIOTMUYECKUX 3HAHUIM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHNEECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS,
9KOJIOTMYECKOT0 MBIIUICHUS, MPEACTAaBICHUI O 3J0pOBOM 00pasze >KH3HH, Ha

BOCITUTaHHE OEpeKHOr0 OTHOLIEHHSI K OKpY XKarollel IpupoIHOii cpene. B mporpamme no

OMOJIOTHH TaK)Ke MOKa3aHbl BO3MOXKHOCTU yueOHOTo npeamera «buosorus» B peanuzanuu
tpeboBanuit ®I'OC COO k mIaHUPyeMbIM JIUYHOCTHBIM, METAIIPEIMETHBIM M TIPEIMETHBIM
pe3ynbratam o0ydeHus 1 B (GOpMUPOBAHUH OCHOBHBIX BUJIOB Y4€OHO-II03HABATEIHHOMN
NEeSITeNIbHOCTH O0YYaIoMINXCs MO OCBOCHUIO coJiepKaHusi OMOJIOTHYECKOTO 00pa3oBaHUs
HA  ypOBHE CpEeIHero oOriero

o0Opa3oBaHMsI.

VYueOuslit npeamer «buonorus» Ha ypoBHE cpefHero o0Iiero o0pa3oBaHMs 3aBepIlaeT
Oouosoruueckoe 06pazoBaHue B IIKOJIE U OPUECHTUPOBAH HA pacIIUPEHHE U YriayOieHne 3HaHUM
oOyJaromuxcs O >KUBOW MpPHPOJIE, OCHOBAX MOJIEKYISIPHOW M KJIETOYHOW OHOJIOTrHH,
SMOPHOJIOTUN U OMOJIOTUU PA3BUTHUS, TE€HETHKH, CEJIIEKLUH, OMOTEXHOJIOTHUH, 3BOIIOIIMOHHOTO
YUEHUS U DKOJIOTHH.

Nzyuenne yuebHOro npeamera «buosiorus» Ha yriayoJeHHOM YpOBHE OPUEHTUPOBAHO Ha
MOJrOTOBKY OOy4aromuxcs K MOCIEAYIOLIEMY IMOIy4eHHIO OMOJIOrMYecKoro oOpa3oBaHUsS B
By3aX M OpraHu3alMsIX CpeaHero npodeccuoHaibHoro oopasoBanus. OCHOBY €ro coaep:KaHus
COCTaBJISIET CHUCTeMa OMOJIOTMYECKUX 3HAHWM, MOJIy4EHHBIX MPH U3YYCHHH OOY4arOIUMHCS
COOTBETCTBYIOLIMX CHCTEMAaTHUYECKHX pa3zesioB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIETo
oOpazoBanus, B 10-11 kmaccax 5TH 3HaHMSA NOJYYalOT pa3BUTHE. Tak, pacIIUpeHbl U
yri1yOJeHbl OMOJIOTHYECKUE 3HAHUS O PACTEHUsX, KUBOTHBIX, rpubax, OaKkTepusix, OpraHu3Me
YeJoBeKa, OOIIMX 3aKOHOMEPHOCTAX JKM3HM, JIOTOJHUTENBHO BKJIIOUEHBI OHOJIOTHYECKHUE



CBCACHUA IIPUKIAAHOIO MW TIIOMCKOBOI'O XapaKTCpa, KOTOPBIC MOXHO MCIIOJIb30BATh KakK
OPUCHTHUPHBI JIA



noclenyomero Beidopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, TTOTYICHHBIMHU 00yUYaIOMTUMUCS TIPH U3YyYCHUH (PU3UKH, XUMUH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpamMmbl 1mo ydeOHOMY mpeameTy "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIIOLMOHHBIN MOAXOAbl K HM3ydyeHHUIO Ouosoruu. COryiacHO MM, H3Yy4aroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM Pa3HOI0 YPOBHS OpraHU3allly,
HBOJIIOIUM OPraHUYeCcKOro Mupa Ha 3emyie, COXpaHEHHUs OHMOJIOTHYECKOTO pa3sHOOOpasws
mwiadetsl. Tak, B 10 kinacce M3ydaroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIE€TOYHOM OHOJIOrHy,
AMOPHUOJIOTUN W OMOJIOTHH Pa3BHUTHsI, TCHETUKU U CEIICKIINH, OMOTEXHOJIOTHH U CHHTETUYECKOM
OMOJIOTHH, AaKTyaJH3UPYIOTCS 3HAaHUS OOYdJaloUmIMXcsi 1Mo OOTaHWKE, 300JIOTUH, AHATOMUH,
¢dusmosiorun yenoBeka. B 11 kimacce m3ydaroTcsi IBOIOIMOHHOE Y4€HHE, OCHOBBI DKOJIOTUU U
yaeHue o ouocdepe.

VYueOHplii mnpeamer «buonorus» mnpu3zBaH 00ecHeYUTbh OCBOEHHE OO0yYaroIIMMMCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIOB W TMpaBWi, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHO! KapTUHBI MHUpa, 3HAHUH O CTPOEHHMHM, MHOTOOOpa3suu M
OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MOMyJsSluu, OHOLIEHO03a, SKOCHUCTEMbI, O BBIJAIOLIUXCS
Hay4HBIX JOCTIKCHHSX, COBPEMEHHBIX HCCIICIOBAHMIX B OWOJIOTHH, TMPUKIAIHBIX acTeKTax
OMoNorMueckux 3HaHWM. J[ns pa3BUTHA M MOJJEp’KaHUS MHTepeca OOydarommxcs K OMOJIOrHH
Hapsiy CO 3HAUUTEIbHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COAECPKAHUH MPOrPaMMBI IO
OMOJIOTMH TIPETYCMOTPEHO 3HAKOMCTBO C HMCTOPHUEH CTAHOBJICHHS W PA3BUTHS TOW WM WHOU
ob6yacTi OMOJIOTHH, BKIAJAOM OTEUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B PEIICHUE BaKHEHIITHX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb u3zyuenus yuebHoro npeamera «buonorusi» Ha yriiyonéHHOM ypOBHE — OBJAJCHUE
0oOyyaroUMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHu3aluu >KUBBIX CHCTEM
Pa3HOTo paHra u NpruoOpeTeHne yMEHUI UCIOIb30BaTh 3TH 3HaHUA B (POPMUPOBAHNU UHTEpeca K
onpenenéHHoil obnacT mpodeccuoHaTbHON AESITeTbHOCTH, CBS3aHHOW C OWOJIOTHEH, WA K
BBIOOPY YUEOHOTO 3aBEICHUS VISl TTPOJIOJDKEHUS OMOJIOTHYECKOTO 00pa30BaHus.

Jloctrkenue 1enu u3ydeHus yueOHoro npenmera «buonorus» Ha yriiyoaéHHOM ypOBHE
obecrieunBaeTcs PelIeHueM CIIEeIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIIUMHUCS  CHUCTEMBbl  OWOJIOTMYECKUX 3HAHUH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MpaBUiaX,
COCTaBIISIIOIIMX  COBPEMEHHYIO E€CTECTBEHHO-HAyYHYI0 KapTUHY MHUPA; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTSIX OMOJIOTUYECKUX CUCTEM (KJIETKAa, OpraHu3M, MOMYJNSLHS, BUJ,
ouoreoreHo3, Ouocdepa); O BBIJAIOMIMXCS OTKPBITUSAX M COBPEMEHHBIX HCCIECIOBAHUSAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydJamIIuxcsi €  METOJaMH  [O3HAHUS  JKUBOM  MPHUPOJBIL:
UCCIIEIOBATEIbCKUMH METOIaMU OMOJIOTHYECKUX HAYK (MOJIEKYISPHON U KJIETOUHOW OHOJIOTHH,
SMOPHUOJIOTUN U OUOJIOTHH PA3BUTHUS, TEHETUKU U CENEKIIUU, OMOTEXHOJIOTHMH U CUHTETUYECKOM
OMOJIOTHH, TAJICOHTOJOTHH, OJKOJOTHH); METOJaMU  CaMOCTOATEIBHOTO  MPOBEACHHUS
OMOJIOTMYECKUX UCCIeOBaHNi B Jaboparopud W B mpupoje (HaOMIOAeHUE, H3MEpeHHe,
9KCIIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJiecHuEe OOYYAIONIMMUCS YMEHHSIMH: CaMOCTOSTEIbHO HAaXOJUTh, aHAIM3HPOBATh U
MCIO0JIb30BaTh OUOJIOTMYECKYIO WH(OPMAIIHIO; TTOJIb30BaThC OUOIOTHUECKON TEPMHUHOIOTHEH 1
CUMBOJIUKOM; YCTaHABIUBATH CBSI3b MEXAY PA3BUTHEM OHOJIOTUH U COLIUATHHO-DKOHOMUYECKUMU
Y 9KOJIOTUYECKUMH ITPOOIeMaMy YeI0BEUECTBA; OIICHUBATH MOCIEACTBHSI CBOCH JeSITENLHOCTH 110
OTHOLIEHUIO K OKpYKalolled MpHUPOJHONW Cpele, COOCTBEHHOMY 3/I0pPOBBIO M 3/I0pPOBBIO



OKpYXAIOIUX JIIOJel; OOOCHOBBIBaTh W COOJIIOAATH MeEpbl MPO(PUIAKTHKH HH(EKIMOHHBIX
3a00JIeBaHMIA, MpaBWiIa TIOBEICHUS B MpHpoJaE W obOecredeHus Oe30MacCHOCTH COOCTBEHHOMU
KHU3HEIEATSIPHOCTH B YPE3BBIUANHBIX CUTYAMsIX HPUPOJHOTO M TEXHOTCHHOTO XapakKTepa;
XapaKTepU30BaTh COBPEMEHHBIE HAyYHbIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y O0y4aIOUIMXCS MHTEUIEKTYAIIbHBIX U TBOPYECKUX CIOCOOHOCTEN B Ipoliecce
3HaKOMCTBA C BBIJAIONIUMHCS OTKPHITHSAMU W COBPEMEHHBIMH HCCIICIOBAHUSMH B OHMOJIOTHH,
pemaemMpIMi €10 TpoOJIeMaMH, METOJOJIOTUEH OHMOJIOTUYECKOTO HCCIEOBAHUS, MPOBEACHUS
OKCTIEPUMEHTAIBHBIX HCCIICAOBAHUHM, pEIICHUS OHMOJOTMYECKHX 3a/a4, MOJCIHPOBAHUS
OMOJIOTUYECKUX 0OBEKTOB U TPOIIECCOB;

BOCIIMTaHUE y OOYUYAIOMIMXCSI [IEHHOCTHOTO OTHOUICHHS K KHBOW MPHUPOJE B LEJIOM U K
OTHEeNbHBIM €€ OOBEeKTaM U SBICHHAM; (OPMHPOBAHHUE DSKOJIOTUYECKOH, T'€HETHYECKOM
IPaMOTHOCTH, OOIIEH KyNbTYyphl TOBEACHUS B TPUPOJAE; MHTETPAIlMH €CTECTBEHHO-HAyYHBIX
3HAHUU;

npuoOpereHne 00yJaroIMMHUC KOMIIETEHTHOCTH B PAIlMOHAIBHOM MPHUPOIOTIOIB30BAHUN
(cobmroneHne mpaBWwil TOBEACHUS B TPUPOJIE, OXpaHbl BHUJIOB, SKOCUCTEM, OHoOchepsl),
COXPAaHEHHUU COOCTBEHHOIO 3JI0POBBbS M 3JI0POBBSl OKpYXKAIOLIUX JroAel (COOMoaeHus] Mep
npodUIaKTUKH 3a00IeBaHNi, oOecrieueHrne 0€30MacHOCTH KU3HEIEATETLHOCTH B UPE3BBIYATHBIX
CUTYaIlUsX MIPUPOJTHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE MCIOJIb30BAHUS OHOIOTHIECKAX
3HaHUN U YMEHHN B IOBCEHEBHOM JKNU3HU;

CO3JaHME YCJIOBHM JUIi OCO3HAHHOTO BbIOOpa OOydYalOIMMUCA WHAWBHUIYaIbHOU
o0pa3oBaTeNIbHOM  TpPaeKTOpUH, CHOCOOCTBYIOIIEH mocienyomeMy MnpohecCHOHATbHOMY
CaMOOIIPE/ICNIEHUIO, B COOTBETCTBMM C WHAMBHMIYAJbHBIMM HMHTEpECaMH M HOTPEOHOCTIMU
peruoHa.

OO6miee 9MCIIO 4YacoB, OTBEICHHBIX HA HM3y4YCHHE OHMOJIOTMM Ha YriyOJEHHOM YpOBHE
cpeanero obiero oopasosanusi, cocraBisieT 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Heieno),
B 11 xmacce — 102 gaca (3 waca B Heziemio).

OT60p OpraHn3anOHHBIX (HOPM, METOIOB M CPEACTB 00YUEHUST OMOJIOTUH OCYIIECTBIISETCS
¢ y4éToM cHenu(uKH ero coAepKaHus M HalpaBIEHHOCTH Ha IPOJOJDKEHHE OMOJIOrMYEecKOro
00pa30BaHus B OpraHU3aLUAX CPEJHETO MPO(ECCHOHAIBHOIO U BBICIIEr0 00pa30BaHMUI.

OO0s3arenbHBIM YCIOBHEM IPU OOy4eHHUM OMOJIOTMH Ha YrilyOJIEHHOM YPOBHE SBIISETCS
IIPOBEICHUE JIa0OpaTOPHBIX M HpakTudyeckux pabor. Tarke ywactue oOydarouuxcs B
BBITNIOJIHEHUH IIPOEKTHBIX U y4eOHO-HCCIIeI0BATEIbCKUX PadOT, TEMAaTUKA KOTOPBIX OIpeAEsIeTCs
YUUTEJIEM Ha OCHOBE UMEIOIUXCS MAaTepUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX
YCIJIOBHIA.



COJEPKAHUE OBYUEHMUA
10 KJIACC

ConepkaHue TPOrpaMMbl,  BBIJICJIGHHOE  KYpCcuUBoM, HE BXOJUT B  IPOBEPKY
rocyaapcTBeHHo# urorosoit arrecrauuu (I'1A).

Tema 1. Buojiorusi kKak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUIEKCHAs Hayka. KpaTkas MCTOpuUsi pa3BUTHs OWOJIOTHU.
buonoruveckne Hayku W HW3ydaemble UMHU TpoOiemMbl. DyHIaMEHTANbHBIC, NMPUKIAIHBIC U
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHH.

3HavyeHne OWOJOTHHM B (POPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsizannble ¢ Ouosorueil. 3HaueHne OUOJIOTMH B TPAKTHUECKON AESITEIbHOCTH
YeJIOBEKa: MEJIUIIMHE, CETLCKOM X035HUCTBE, TPOMBIIIJIEHHOCTH, OXpaHe MPUPO/IBI.

JdemMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I'.
Mennens, B. U. Bepnaackuii, U. 1. ITasnos, U. . Meunuxos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuipl u cxeMbl: «CBsi3pb OMOJIOTUM C APYTUMH Haykammu», «CucTeMa OMOJIOTHYECKUX
HayK».

Tema 2. 7KuBble cHCTEMBI U UX H3yYeHHUE

JKuBbie cucTeMbl Kak TpeaMeT n3ydeHus: ouonornu. CBOMCTBA KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JWCKPETHOCTh M ILEJIOCTHOCTb, CJOXHOCTb W YHOPSAOYEHHOCTh
CTPYKTYpBI,  OTKpPBITOCTb, CAMOOPTaHM3aLUsA, CaMOBOCIPOM3BEICHUE, Pa3IpPakKMMOCTb,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alMd >KUBBIX CHCTEM: MOJICKYJISPHBIA, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIMH, MOMYJISIITUOHHO -BUIOBOM, 9KOCHUCTEMHBIN (6roreoTeHOTHYECKHHN),
o6uoctepusiit. [Iponeccsl, mpoucxosmue B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU KHBOTO.
XKuznp kak popma cymiecTBoBaHusl MaTepun. Hayku, n3ydaromue >KMBble CHCTEMbI Ha Pa3HbIX
YPOBHSX OpraHU3aLNH.

N3yuenune >xuBbIX cucteM. Metoasl Omosiormueckoil Hayku. HaOmronmeHue, usmepeHwue,
JKCIIEPUMEHT, CHUCTeMarth3auus, MeraaHanu3. lloHsTue o 3aBUCMMOM UM HE3aBUCUMOMU
nepemeHHo. [lnanupoBanme skcnepumenta. llocranoBka u mpoBepka runore3. Hynesas
runore3a. [lonsarue BEIOOPKHU U €€ AoCTOBEpHOCTh. Pazdpoc B Ouonorunueckux gaHHbIX. O1eHKa
JIOCTOBEPHOCTU TOJIYYEHHBIX Pe3ynbTaToB. [IpUuMHBI MCKaKEHUSI pe3yNbTaTOB 3KCIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdemMoncTpanun

Tabmuiplt 1 cxembl: «OCHOBHBIE TPHU3HAKU >KU3HU», «DBHOJIOTHYECKUE CHCTEMBI»,
«CBOICTBA )KUBOU MaTepuny», «YPOBHU OpraHU3alUU KUBOK MPUPOAb, «CTpOEHHUE )KUBOTHOM
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOTO OPraHu3May, «buoreomeHosy,
«buocdepa», «MeToabl H3ydSHHS] )KUBOW TPUPOIBD.

Ob6opynoBanue: 1abopatopHoe 060pyAOBaHUE AJIsl MPOBEACHUS HAOIOICHUH, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTHyeckas padora «lcnonb3oBaHUE Pa3IUUYHBIX METOJOB MPH M3YUYEHUU KUBBIX
CUCTEM.

Tema 3. Buosorus kierku



Knerka — cTpykTypHO-(DyHKIMOHAJIbHAS €IUHHIA KHBOTO. MICTOPUS OTKPBITHS KIICTKH.
Paboter P. I'yka, A. JleBenryka. Kierounas teopus (T. LIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUHU.

Metoapl MOJIEKYISIPHOM ¥ KJIETOYHOW OHOJOTMHM: MHKpPOCKOMUS, XpoMmaTorpadus,
anekTpodopes, METOJ  MEUYEHBIX aToMOB, IuddepeHInaIbHoe  HeHTpU(YrupoBaHHUE,
KYJbTUBUPOBAHHUE KIETOK. M3yueHue @HUKCUpOBAHHbIX KiemOK. DICKTPOHHAS MHUKPOCKOIIHS.
Kongokanvnan mukpockonus. Bumanvhoe (npusicuzneHnoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M. bap.

Tabmuuer n cxembl: «CBETOBOH MHUKPOCKOI», «INEKTPOHHBIA MHKPOCKOI», «McTopwHs
Pa3BUTHSI METOJIOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MMKpPOCKOI, MUKpOIIpenapaThl PacTUTEIbHBIX, )KUBOTHBIX U
OaKTEepHATBHBIX KIETOK.

IIpakTnueckas padora «/I3yuyeHne METOJ0B KJIETOUHOH Oumosoruu (xpomartorpadus,
anekTpodopes, nudpdepennuanbaoe neHTpudyruposanue, [T1IP)».

Tema 4. XumMuyeckasi OpraHu3alus KJIeTKU

XUMUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YIBTPAMHUKPO3JIEMEHTHI. Bosa u €€ poJib

KaK pacTBOPUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAaHUM KIJIETKH, TEIUIOPETYIISIIHH.

MunepasnbHbI€ BELIeCTBa KIETKH, UX Onosiornyeckasi pojib. Posib KATHOHOB ¥ @aHMOHOB B KJIETKE.

Opranndeckue BenecTna KieTku. buosornueckue noauMepsl. benku. AMUHOKUCIOTHBIN

coctaB OenkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBuuHas cTpykrypa Oenka, menTHAHAs

CBs3b. BTopuuHas, TpeTWyHas, 4eTBEpPTHYHAs CTPYKTyphl. JleHaTyparus. CBoicTBa OCIIKOB.
Knaccudukanus 6enkoB. buonorndyeckue hyHkimu 6enkoB. [Ipuonui.

YrneBoapl. MoHOCaxXapuapl, AMCaxXapuabl, OJIMTOCAXapu/Ibl U rmosrcaxapuapl. OOmuii mian
CTpOeHUS U (PU3NKO-XUMHUYECKHE CBOWCTBA yriieBO0B. bronornueckue pyHKIUN yriieBO0B.

Jlumuger.  T'mapodunbHO-THApOdOOHBIE  cBoMcTBa.  Knaccubukamuss — TUMUIOB.
Tpurmunepuapl, hocomuabl, BOCKH, crepoubl. buomorndeckue GyHkmuu umnumaoB. Oo0mmue
CBOMCTBa OHOJIOTHYECKMX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMbIKaHHUIO,
MOJIYIIPOHULIAEMOCTb.

Hyxneunossie kucinotel. JIHK n PHK. Crtpoenue HykienHOBbIX KHCIOT. HyKineoTusl.
[Tpunnun kommiementapuoct. IIpaBwio Yapradda. Crpykrypa JITHK — nBoitnas crimpaib.
Mecronaxoxaenue u ononornueckue Gynknuu JJHK. Bunst PHK. ®yakuun PHK B kinetke.

Crpoenue monekyinsl AT®. Makpospruueckue cBa3u B Mosiekyine AT®. buonornueckue
¢byakiun  AT®. BoccraHOBIEHHBIE MEPEHOCUMKH, UX (QYHKIUHM B KIeTKe. [[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanue  JIHK.  Memoow:  cenomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouoisiorus: OMOXMMHUYECKHE U OMO(U3MUECKHEe HCCIENOBaHUSA COCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OuOMoOJIeKyl. Modenuposanue cmpykmypol u @OyHKYui
buomonexyn u ux komniexcos. Komnvromepuwiii ousaiin u opeanuyeckuti cunmes 6UOMONEKY U UX
HenpupooHvLX AHA0208.

JdemMoHcTpanuu

[optperst: JI. Tlomunr, Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C.
IIpy3unep.

Huarpammel:  «Pacnipenenenue XUMHYECKMX JJIEMEHTOB B HEXKHBOM  IPUPOJIE»,
«Pacrpenenenne XMMUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEN.



Tabmuuper u cxemsl: «llepuoguueckas TaOnuua XUMHUYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJBI», «BemecTBa B cocTaBe OpraHu3MoB», «CTpOeHHE MOJIEKYNBl OeiKay,
«CTpyKTypBl OETKOBOW MOJIEKYNbD», «CTpOCHHE MOJEKYNl YrieBoaoB», «CTpoeHHe MOJEKyI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOseKyIbl ATO».

O6opynoBaHue: XUMUYECKasl TOCya U 000pyI0BaHHUE.

JladbopaTopHas padora «O0Hapyx)eHHUE OCIKOB € MOMOIIBI0 KAU€CTBEHHBIX PEAKIIUII».

JlabopaTopHas padora «lccienoBaHue HYKJIEMHOBBIX KUCIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKuMHU KICTKH

Tunsl kIeTok: sykapuoTuyeckas M mHpokapuoTuueckas. CTpyKTYpHO-(PYHKIHOHAJIbHbBIE
00pazoBaHus KJIETKHU.

Crpoenue mnpokapuoTHueckoil kieTku. KieroyHas creHka OakTepuid W apXei.
OcoOeHHOCTH CTpPOEHUsl TeTepOoTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO32aX.

Crpoenre n QpyHKIMOHUPOBAHUE DYKapHOTHUYECKOH KieTku. Ilnasmarnueckas MmeMOpaHa
(mna3manemma). CrTpykTypa IIa3MaTHdeckod MemOpanbl. TpaHCHmopT BeliecTB —4depes
I1a3MaTHYeCcKyl0 MeMOpaHy: maccuBHBIM (nuddy3us, obneryéHHas aud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcnopT). [lomynponunaemocts MemOpanbl. PaGota
HaTpUH-KaJIMEBOTO Hacoca. DHAOIUTO3: MUHOIMTO3, (haroruTo3. JK301MTo3. KieTounas cTeHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuboB.

Hurommazma. [uto3onb. Llurtockener. J[BmxkeHune uwurtormiazMbl. OpraHouibl KJIETKH.
OnHomeMOpaHHBIe OpraHOMIBI KJIETKU: dHAomIasMarndeckas cetb (DIIC), ammapar [Nombmxw,
JU30COMBI, MX CTpOoeHHe M (QyHKUUU. B3auMoOcCBs3b OJHOMEMOpaHHBIX OPraHOMIOB KIIETKH.
CtpoeHue rpaHyJIsIpHOTO peTuKynyma. Mexanusm wuanpasnenus 6eikos ¢ OIIIC. CunHtes
pactBopuMbIX  OenkoB. CHMHTE3  KIETOYHBIX  MeMmOpaH. [mamkuwii  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKU peTukyayM. CekperopHas GyHKius ammapara ['onsmku. Moougurkayus
benxoe ¢ annapame I onvoocu. Copmuposka benxoe ¢ annapame I onvodicu. TpaHCTIOPT BEIIECTB
B KJeTKe. Bakyosu pactutenbHbIX KieTok. Kierounslii cok. Typrop.

[TonyaBTOHOMHBIE OPTraHOMAbI KIETKU: MUTOXOHAPUH, IUIACTUAbL. [Ipoucxooicoenue
mumoxonopuii u naacmuo. Cumbdbuoeenez (K.C. Mepeockosckuti, JI. Mapeynuc). CtpoeHue u
GYHKIMM  MUTOXOHIpUM u TuiacTuA. [lepBuuHble, BTOPUYHBIE U CIOXHbBIE IJIACTU]IBI
(OTOCHHTE3UPYIOUIUX JYKApUOT. XJIOPOIIACTBI, XPOMOILIACTBI, JIEHKOIUIACTHI  BBICIIHUX
paCTEHUH.

HemeMmOpannbie opraHouasl kiaeTku CTpoeHHE W QYHKIUU HEMEMOpPAHHBIX OPraHOHIOB
kieTku. Pubocomsbl.  [Ipomesxcymounvie  uiamenmsi. MuxpodunameHTbl. AKmuHosvle
Muxkpoguramenmol. MBbIIICUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl HEeMbIUEUHbIX KIeMmOK.
Muxkpotpy6ouku. Kietounsiii ueHtp. CTpoeHHEe U JABHKEHHUE JKTYTUKOB W PECHUYEK.
MuxkpotpyOouku 1uTorniaasmel. Llentpuons. benku, accoyuuposannvie ¢ MUKPODUIAMEHMAMU U
Mmuxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka sapa, XPOMATHH, KapuOIUIa3Ma, SIPBIIIKUA, WX CTPOCHHE U (PYHKIIHUU.
SnepHblii 6enkoBbIi MaTpuKc. IIpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B MHTEp(a3HOM
anpe. dyxpomamun u 2cemepoxpomamut. belku XpomMaTHHA — THCTOHBL Jlumamuka sdepHotl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs  XapaKTEPUCTHKA  KJIETOK  AYKapHoOT
(pacTuTeNnbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpetsl: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIeTKH», «CTpoeHHe KUBOTHOMN
KIeTKn», «CTpoeHue pacTUTENbHON KIETKH», «CTpoeHne MUTOXOHApUN», «SAapo», «CtpoeHue
IIPOKAPUOTUYECKOMN KIETKI.

O6opynoBaHue: CBETOBOW MHKPOCKOI, MHKPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaJIbHbIX KIETOK.

JlabopaTopHas padota «/3yueHne CTpoeHHS KIETOK Pa3IMYHbIX OPTaHU3MOB).

IIpakTnueckas padora «/3yyeHue cBOWCTB KJIETOYHOU MEMOpaHbI».

JlabopaTopHasi padora «lccienoBanue miaa3Moiin3a U JEMIa3MOJIM3a B PaCTUTEIIbHBIX
KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS IIUTOIIIa3Mbl B PACTUTENBHBIX KIETKAaX».

Tema 6. O0MeH BelecTB U NpeBpallleHNe IHEPTHU B KJIeTKe

AccUMWIALNS U TUCCUMWISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa BElIecTB:
aBTOTPO(HBIN U reTepOTPOPHBIN. YUacTHe KHUCI0POaa B OOMEHHBIX MpoIieccax. JHEPreTHUEcKoe
obecnieueHue KieTku: npespaiienne AT® B 00MeHHbIX nporeccax. PepMEeHTaTUBHBIN XapakTep
peakiuii KIeToYHoro Meradosm3ma. GepMeHThI, X CTPOCHUE, CBOMCTBA U MEXaHU3M JICHCTBHS.
Kodepmentsl. OTimuns GepMeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. beraku-akTuBaToOphl U
OENKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX peaKUUid OT pa3IMYHbIX
(hakTopoB.

[lepBHUHBIN CHMHTE3 OPraHMYECKHX BeIIECTB B KieTke. PoTOCHHTE3. AHOKCUCeHHblU U
oxkcuzenHvlll omocunmes y oOaxkmeputi. Ceemocobupaiowjue nucMeHmvl U NUSMEHMbL
peaxkyuonHoz2o yenmpa. Ponb xjmoporuiactoB B mpouecce gorocuHte3a. CBeToBas U TEMHOBAs
dazel. Domoovixanue, Cz., Cs- u CAM-munvr homocunmesa. IIpoayKTHBHOCTH (HOTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOoTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHre3.  PazHooOpasme  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPUGUIHUPYIOIIHE
OakTepuu, jxene300aKkTepru, cepoOaKkTepru, BOJOPOIHBIC OaKTEpHH. 3HAYCHHE XEMOCHHTE3A.

AnaspoOHbie opranu3Mbl. Buapl Opokenus. [IpoaykTbl OpoKeHHUS U UX UCIOJIB30BAHUE
4el0BEKOM. AHa3pOOHBIE MHUKPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTUM W BO30YIAUTEITU
001e3HeH.

AdpoOHBIE OpraHM3Mbl. DTambl SHEpreTHueckoro odbmeHa. [loAroToBUTENbHBIN ATall.
I'mukonan3 — 6ecKUCIOPOAHOE PACHICTIICHUE TIIFOKO3bI.

buonoruueckoe okuciaeHHe, WM KJIETOYHOE JbIXaHWe. PO MUTOXOHIpHI B mpolieccax
ouonorudeckoro okucieHus. Lluxnnueckue peaknuu. OxucnurenabHoe (ochopuarpoBaHHe.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomonuou ATD-
cunmasel.  [lpenmyiectBa a’poOHOro myTH oOOMEHa BELIECTB Mepel aHa’POOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdemoHncTpanumn

[Hoptpersr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuem, I'. A. 3aBap3uH.

Tabmuupsl u cxembl: «PoToCUHTE3», «DHepreTHueckuii oOMmen», «buocuHTes Oenkay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

ObopynoBaHue: CBETOBOI MUKPOCKOI, 000pyI0BaHKE AJIsl IPUTOTOBJIEHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padora «/3ydyeHue KaTaIMTHUYECKOI akTUBHOCTH (PepMEHTOB (Ha pUMepe
aMUIIa3bl WM KaTalasbl)y.



JlaGopaTopnass pabora «V3yueHne (EepMEHTATUBHOTO PpACIICIUICHUS TEPOKCHIA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopHas padora «CpaBHEHHE TPOLIECCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTopHas padora «CpaBHEHHUE NPOLECCOB OPOKEHUS U IbIXAHUS.

Tema 7. HacnencrBennasi uHpopManus U peajmn3anus e€é B KjeTKe

Peakuun matpuyHoro cunresa. IIpuHIMN KOMIUIEMEHTApHOCTH B PEAKLUSIX MAaTPUYHOTO
cuHTe3a. Peammsanus HacneACcTBEHHONW uWHpopManuu. ['@eHEeTHYeCKHil KOJ, €ro CBOWCTBA.
Tpanckpunuusa — marpuusbiii cuate3 PHK. IIpuHOmne! TpanCKpunuuu: KOMIUIEMEHTAPHOCT,
aHTUIApAJUIEIbHOCTh, acCUMMETpUYHOCTh. Cospesanue mampuunvlx PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ srambl. Yuactue TpancnoptHeix PHK B OmnocuuTese Oenka. YcnoBus
O6uocunTesa 6enka. Koauposanue aMuHOKucoT. Ponb pubocom B OuocunTese Oernka.

Cospemennvie npedcmasnenus o cmpoenuu 2enos. Opranuzalus reHoMa y IpoKapuoT U
3yKapuoT. Perynsauust akTHBHOCTH T€HOB y TpokapuoT. I'unoresa onepona (@. XKakoo, XK. Mano).
Monexynapuvle mexanusmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna e pezynayuu
pabomuwl 2enog. Perynanns oOMeHHBIX MpolieccoB B kieTke. Kietounslii romeocTas.

Bupychbl — Heknerounble (GOopMbI )KM3HU U OOnMraTHble napa3uThl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. sKuzmnewnwviti yukn JIHK-cooepocawjux
supycos, PHK-cooepoicawux supycos, baxmepuoghazos. Obpamuas mpanckpunyus, peeepmasa,
unmezpasa.

BupycHsie 3a00neBaHus 4enoBeka, )XUBOTHBIX, pacteHuid. CIT1 /], COVID-19, conmansubie
U MEAUIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananuz 6orvuux maccusos («bigdata») cmpyxmypHolx
buonocuveckux oanHvlx. Hanomexunonozauu 6 buonocuu u meouyune. Ilpoepammupyemvie pynxyuu
benxos. Cnocobovl 0ocmasKu 1eKapcme.

JdemoncTpanmu

[Toptpetsr: H. K. Konbrios, /1. Y. IBaHOBCKMIA.

Tabmuer w cxembl: «buocuHTe3 Oenka», «['eHermueckuii koa», «Bupych»,
«baxTrepuodarm.

IpakTuyeckas padora «Co3naHue MOJCIH BUPYCay.

Tema 8. JKu3HeHHBIH HUKJ KIE€TKH

Knerounslii nmki, ero mepuonasl u perymsauus. Huarepdaza u muros. OcoOeHHOCTU
mporeccoB, mpoTekaronux B uHTepdase. [loaroroska kietku k nenenuro. IlpecunreTnueckuit
(MOCTMUTOTUYECKHT), CUHTETUYECKHM M TOCTCHHTETUYECKUH (TPEMUTOTUYECKUIN) TEPHOIbI
UHTEpda3bl.

Marpuunbiii  cunte3 JIHK —  pennukanua. [lpunmuner  perumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA CHHTE3, AHTUINAPAIUIENBHOCTh. MeXaHu3M
peruukanuu JTHK. Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl u Tenomepasa. XpoMOCOMHBIN
HaOOp KJIETKH — KapuOTHUM. JIUMIOMIHBIN M TaruiougHBIA HAOOPHI XPOMOCOM. ['OMOJOTHYHEIE
XxpoMocoMsl. [Tos10BBIE XpOMOCOMBI.

Henenne kinetkn — MuTOo3. CTaguym MHUTO3a WM MPOUCXOJSALIME B HUX MPOLECCHl. THIIbI
Murto3a. KapuokuHes u uutoknHes. buonornueckoe 3HaueHHEe MUTO3a.

Perymsimust MuToTHYecKoro nukia kietku. IIporpammupyemasi kieTouyHass TuOens —
aromnTo3.



Knerounoe sapo, XpoMocoMBI, (PyHKIIMOHATIbHAS T€HOMUKA. Mexanuzmvl npoaughepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemox. «L{ugpposas knemrkay — obuounpopmamuieckue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: «OKW3HEHHBIN UK KICTKH», «Muto3», «CTpoeHHe XpOoMOCOMY,
«Permukanus JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MHUTO3 B KIETKax KOpEeLIKa
JTyKa».

JladopaTopHas padora «/3yueHrne XxpoMOCOM Ha TOTOBBIX MUKpOTIpEriaparax».

JlabopaTopHnas pa6ora «HaOmroneHne MuTO3a B KJIETKAX KOHYMKAa KOpelIKa Jyka (Ha
TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. CTpoenne u pyHKIHH OPraHU3MOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIECSATENIbHOCTH OJAHOKIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE TPUOBI, OTHOKJIETOUHbIE BOJIOPOCIH, Apyrue npotuctsl. KosoHnanbHbie
OpraHU3MBl.

B3anMocBs3p 9acTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CUCTEMBI OPTaHOB.
OpranusM Kak eauHoe 1emnoe. ['omeocras.

Tkanu pacrenuil. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBareibHas, MOKPOBHAs,
MIPOBOJIAIIAsl, OCHOBHAsI, MexaHnueckasd. OCOOEHHOCTH CTpOeHHs, PYHKUUNA U pacHOJIOKEHUs
TKaHEW B OpraHax pacTeHH.

TkaHM )KUBOTHBIX U YEJIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SNIUTEINAIIbHAS, COEIMHUTEIIbHAS,
MbITeyHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, (DYHKIIMA M PACIOJIOKEHUS TKaHEH B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbI€ U T€HEPAaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMbI OPTaHOB
YKUBOTHBIX U 4yesoBeka. OyHKIIMKM OpraHOB M CHCTEM OPIaHOB.

Onopa tena oprann3moB. Kapkac pacrennii. CkeneTsl 0THOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbIil 1 BHyTpeHHHU ckesieT. CTpPOCHUE U TUIIbl COSMHEHUS KOCTEH.

JIBukeHre OpraHuM3moB. JIBKeHHE OJHOKJIETOYHBIX OpraHu3MoB: amEOOMAHOE,
KTYTUKOBOE, PpPECHHYHOE. JI[BM)KEHME MHOTOKJIETOYHBIX PpACTEHUN: TPONM3Mbl M HACTHHU.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX M U€JIOBEKa: MbllleuHas cuctema. Peduekc. CkeneTHoie
MBIIIILBI U UX paboTa.

[Iuranue opranusmoB. IlornonieHue BOAbI, YTJIEKUCIOIO ra3a U MUHEPAJIbHBIX BELIECTB
pacteHusmMu. Ilutanue XKUBOTHBIX. BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE IHUILIEBAPEHUE.
[Iuranne MO3BOHOYHBIX JKUBOTHBIX. OTIENbl MUILEBAPUTENIBHOIO TpakTa. [IumeBapurenbHbie
xenesbl. [IumeBapurenbHas cucreMa 4eaoBeka.

Jpixanue opranu3moB. [[pixanue pacrenuil. J[pixanue >kuBoTHbIX. Juddy3us razos uepes
MOBEPXHOCTh KieTkUu. KoxkHoe npixanue. [lpixarenbHas moBepxHOCTh. JKabepHoe u j€rodHoe
npIXxaHue. JIpIXaHWe T[03BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIIOIMOHHOE YCIOKHEHUE
CTPOEHMS JETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenpHas cucteMa denoBeka. MexaHu3M
BEHTUJISIUH JIETKUX y MITUIl U MIIEKOMTUTAIONINX. Perynsanus apixanus. [[pixarensHbie 00bEMBI.

TpancnopT BelIeCTB y OpPraHU3MOB. TpaHCIOPTHBIE CHUCTEMBbI pacTeHUM. TpaHcmopt
BEIIECTB Y )KMBOTHBIX. KpoBeHOCHas cuctema u €€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KUBOTHBIX U uenoBeka. Ceple, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrn kpoBooOpaiieHus.



OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHCTEMBI I103BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perynsius.

Beinenenune y opranusmoB. Beinenenue y pacreHuil. BelneneHue 'y  JKMBOTHBIX.
CoxparutensHbie Bakyou. Opransl BeieneHUS. QUIbTpaIs, CEKpEIHs 1 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BblIeiAeHUS. CBs3b IMOJOCTH Tela C KPOBEHOCHOW U
BBIJICJIUTEIIBHON cHUcTeMaMU. BpijieneHne y NO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Ilouku.
Crpoenne u GpyHKIIOHUpOBaHNE HeppoHa. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3amura y OpraHu3MoB. 3aiuTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopbl OaKTepHil ¥ HUCTBI
pocTedmux. 3aliura y MHOIOKJIEeTOuHbIX pacteHuil. Kyrukyna. CpencrBa macCMBHON U
XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amura y MHOTOKJIETOUHBIX KUBOTHBIX. [IOKpOBBI U MX MPOU3BOAHBIE. 3allUTa OpraHu3Ma
or Oone3Hedl. VMMyHHass cuctema uyenoBeka. KieTO4HbI M TyMOpalbHBIH HMMYHHTET.
Bpoxnéuuelii u  npuoOpeT€HHbI  crneuupuyeckuii  UMMYHHUTET. Teopusi KJIOHAJIbHO-
cenektuBHOro ummyHnuteta (I1. Dpmaux, ®@. M. bepuer, C. Tonerasa). BocnanutenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUM.

Paznpaxkxumocts W perynasiuus y OpraHu3MoB. Pa3apakumMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTe n perynsuus y pacTeHuil. PocToBble BemiecTBa M HX
3HaYEeHHUE.

HepBHas cucrema u peduiekTopHasi perynsuusi y >KMBOTHbIX. HepBHas cucrtema u eé
OTJieNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUs] HEPBHOM CHUCTEMBI Yy JKUBOTHBIX. OTIebI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Pednekc u pednexropHas ayra. besycinoBHbie u
YCIIOBHBIEC pedIIeKCHI.

['yMopanbHas perymsauus W SHIOOKPUHHAS CHCTEMa JKMBOTHBIX M 4esnoBeka. JKenesbl
SHJIOKPUHHON CHCTEMBI W HMX TOpPMOHBI. [lelicTBue ropmMoHOB. B3anMOCBsSI3p HEpPBHOW U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cucteMa.

JdemoncTpanmu

[Toptper: U. I1. I1aBmnoB.

Tabmumpl 1 cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOUHBIE BOJOPOCIH,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHui», «CHUCTEeMbl OpraHoB
II03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHEe HaceKOMbIX», «TKaHM pacTeHU»,
«KopneBbie cucremol», «Ctpoenue credisa», «CTpoeHHE IUCTOBOM IIacTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uenoBeka», «llumeBapurtenbHas cucrema», «KpoBeHOCHas cucTeMay,
«/pixarenpHas cucrema», «HepBHas cucrema», «Koxa», «MpbluieyHas cuctemay,
«BplenuTenpHas cucteMa», «HAOKpUHHAs cucteMa», «CTpoeHHe MbIIIIbD, «IMMyHUATETY,
«KumeunonosnoctHele», «Cxema nNUTaHUsl pacTeHUid», «KpoBeHOCHbIE cHUCTEMBbI TO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHue ruape», «CTpoeHUue IiaHapun», «BHyTpeHHee CTpOeHHE IO0KIEBOTO
yepBs», «HepBHas cucrema pwid», «HepBHas cucrema msrymku», «HepBHas cucrema
npecMbikaomuxcsa», «HepBHas cucrtema nrtuny, «HepBHas cuctemMa MIIEKONUTAOMINAXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

OO6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKpPOIpEnaparbl OJHOKIETOYHBIX OPraHU3MOB,
MHUKpOIpENapaTsl TKaHEHW, paKOBUHBI MOJIJIIOCKOB, KOJUIEKLIIUA HACEKOMBIX, UIVIOKOKHX, JKUBbBIE
9K3EMIUIAphl KOMHATHBIX PAaCTeHUH, TepOapun pacTeHUil pa3HbIX OT/AENOB, BIaKHBIE MpernapaTsl
KUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKIIMM OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET UEJIOBEKa,
00opyZ0BaHuE I AEMOHCTPALIUH [TOYBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PACTEHUH, pacIienIeHus
Kpaxmasia 1 OeJIKOB I0/JI IeHCTBHEM (PEpPMEHTOB, 000PYAOBaHUE [T JEMOHCTPALIUHU OIBITOB T10



W3MEPEHUIO KU3HEHHOW EMKOCTU JETKHX, MEXaHW3Ma JbIXaTEJIbHBbIX JBH)KEHUN, MOJIEIU
rOJIOBHOT'O MO3Ta Pa3jNyYHbIX )KMBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JlabopaTopHas padora «/3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHas padora «/3ydeHue opraHoB IBETKOBOTO PACTCHUSI.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

®opMBI pa3MHOXKEHHS OPTraHU3MOB: Oecroioe (BKIII0Yasi BEreTaTUBHOE) U T0JI0BOE. Buib
0ecroJIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIOPYIALNS, (PparMeHTaIHs], KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. IlonoBble kineTkw, uiau ramerbl. Meio3. Craguu Meio3sa.
IToBenenne xpomocom B Meinose. Kpoccunrosep. buonornyecknii ¢cMbICI Mel03a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapieBoe pa3putue. ['amerorenes y ;kuBoTHbIX. [looBble xene3sl. OOpazoBaHue
1 pa3BUTHE MOJOBBIX KIeToK. CriepMaToreHe3 u ooreHes. CTpoeHne NOJOBBIX KIETOK.

Omo1I0TBOPEHNE U AMOPUOHATBHOE pa3BUTHE XKUBOTHBIX. CrOCOOBI OTUIOOTBOPEHUS:
Hapy)KHOe€, BHyTpeHHee. [lapTeHorenes.

NnauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOJIOTUsl — HayKa O pa3BUTUU
opranu3MoB. Mopgoeenesz — 00Ha uz enaeuvix npooiem smopuonocuu. Konyenyus mopghozcernos u
mooenu mopgoeenesza. Ctaguu >MOpHOTreHe3a )KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenue.
Tunsl gpobnenus. /[Jemepmunuposannoe u HedepmuHuposanHoe opoobnenue. bnacmyna, munoi
onacmyn. OcoOEHHOCTU NPOOJIEHUST MJIEKONMUTAIOMIUX. 3apOJIbIIIEBbIE JUCTKH (TacTPyJIsLus).
3aknagka OpraHoB M TKaHEH W3 3apoJbIIIeBBIX JMCTKOB. B3anMHOe BiusHUE dYacTel
Pa3BHUBAIOIIETOCS 3apo/Ibliia (AMOpHUOHANIbHAS HHIYKIHS). 3aKiIa/lKa TIaHa CTPOCHUSI dKUBOTHOTO
KaK pe3ysibTaT UepapXuyecKuxX B3aUMOJIeHCTBUI reHoB. BiusHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3aMYHbIX (PAKTOPOB OKPYKAIOIIEH CpPeJibl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanpHBIM mepuon. I[Ipsimoe u Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3Hau€HHE MPSIMOTO M HENPSMOIO PA3BUTHS, UX PACHPOCTPAHEHHE B IPHUPOJE.
Tunel pocta XUBOTHBIX. DakTOpbl PETyJIALMH pPOCTAa KUBOTHBIX M 4yenoBeka. Craauu
MOCTAMOPHOHAIBHOTO Pa3BUTHSA Y JKUBOTHBIX U 4yesloBeka. Ileprojpl OHTOreHe3a 4YeloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHYECKUE TIPOIECCHI.

Pa3zmHoxkenue u pazputhe pacteHuid. ['amerodut u ciopodut. Meiio3 B )KU3HEHHOM ITUKIIC
pactenuii. OGpa3oBaHue CIIOp B Iporiecce Meio3a. ['ameTorenes y pacreruii. O1io10TBOPEHHE U
pa3BUTHE pPACTUTEIBHBIX OPraHu3MoOB. JIBOMHOE OIUJIOJIOTBOPEHHE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl peryisiiiuu OHTOT€HEe3a Y pACTEHUH U )KUBOTHBIX.

JdemoHncTpanumn

[Toptpersr: C. I'. HaBamun, X. [lnemas.

Tabnuipl U cxembl: «BereratnBHoe pazMHOKeHHE», «TUIBI OECIOIOro pPa3MHOKEHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHaIbD», «Pa3MHOKEHHE O3BIUIEHB», «Pa3MHOXEHUE TUIPBI»,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHME SANWLEKIETKH M CIIEPMATO30UIAY,
«OCHOBHBIE CTaIUH OHTOTeHE3ay, «[IpsAMoe 1 HenpsiMoe pa3BUTHE», «Pa3BUTHE MaliCKOTO KYKa»,
«Pa3Butne capanum», «Pa3zBuTue nATymKkM», «J{BoilHO€ OIUIOAOTBOPEHHE Yy IIBETKOBBIX
pacteHuii», «CTpoeHHE CeMSIH OJHOJOJBHBIX M JBYAOJBHBIX pacTEHUN», «KU3HEHHBIA LMK
MOPCKOM KanycTbl», <« KM3HEHHBIA HUKI MXa», « KHU3HEHHBIN UK TaOPOTHUKAY, « KHU3HEHHBII
LIUKJI COCHBD».



ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl SHIIEKIETOK U CIEpMaTO30H 0B,
Mozenb «L{UKII pa3BUTHUS JIATYLIKI.

Jlaboparopnasi pabora «l3ydeHue CTpOEHUS TIOJOBBIX KIJIETOK HA T'OTOBBIX
MUKpOIIpenaparax.

IIpakTHyeckass padora «BbIsiBIIeHHE MPU3HAKOB CXOJCTBA 3apOBIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OpraHOB Pa3MHOXKEHHS BBICIIIUX PACTCHHUI.

Tema 11. I'eneTnka — HAyKa 0 HACJIeACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Wcropus craHoBiIeHMS U pa3BUTHS T€HETUKU Kak Hayku. Pabotel ['. Mennens, I'. ne ®@puza,
T. Moprana. Posib oTeuecTBeHHBIX Yu€HbIX B pazBuTuu renetuku. Padorsr H. K. Konbuosa, H. Y.
BasuioBa, A. H. benosepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenko, H. B. Tumogeena-
Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITUS M CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, aJIJIEJIbHbIE
IeHbl, AJIbTEPHATUBHbIC NPU3HAKH, JOMHHAHTHBI M pELECCHBHBIA MpPHU3HAK, T'OMO3UIOTa,
reTepo3uroTa, 4ucras JIMHUSA, TUOpuibl, reHoTun, (eHoTun. OCHOBHbIE METOJIbl TE€HETUKHU:
rUOPUA0TIOrMUECKUN, ITUTOJIOTHUECKHU, MOJIEKYJISIPHO-T€HETUUYECKHI.

JdemMoHcTpanuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckmuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas padota «/[po3oduia kak 00BEKT TCHETHUYECKUX UCCIICTOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBpliii 3akoH MeHiemns — 3aKOH € IMHO0Opa3usi THOPHIOB
nepBoro nokoJieHus. [IpaBuno nomunupoBanus. Bropoit 3akoH MeHnaenst — 3aKOH pacuieIIeHUs
npu3HakoB. lluTosiornyeckue OCHOBBI MOHOTHMOPHIHOTO CKpelMBaHMs. [ 'Mmore3a YHCTOTHI

ramer.

AHanmuzupylomiee  ckpemuBaHue.  [[poMeXyTOUHBIA ~ XapakTep  HacleJIOBaHMS.
Pacmiernnenye mpu3HakoB MpH HEMOJHOM JOMHUHHUPOBAHUH.

JurnOpugHoe cKpeunuBaHue. Tperwidi 3akoH MeHaens — 3aKoH HE3aBHCHMOTO

HacjeA0BaHus MPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CueruieHHOe HacnenoBanue npusHakoB. PaboTer T. Moprana. CuerieHHOe Hace0BaHUE
IFE€HOB, HAPYIICHUE CLCTUICHUS MEXAY F'eHaMU. XPOMOCOMHAasi TEOPHUs HACIEICTBEHHOCTH.

I'enetnka mosia. XpoMOCOMHBIN MEXaHU3M OIpENeieHUsl MoJia. AyTOCOMBI U TMOJIOBBIE
XpoMOCOMBI. ['OMOramMeTHbli KW TeTeporaMeTHbli MOJI. ['eHeThueckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. llnedoTpornusi — MHOMKECTBEHHOE JICMCTBHE TEHA.
MHOKECTBEHHBIM ajuienn3M. B3aumoneicTBUe HeaulebHbIX T'eHOB. KOMIUIEMEHTapHOCTb.
Onucrtaz. [lomumepusi.

'eHeTnyeckuil KOHTPOJIb pPa3BUTHS PACTEHUM, JKMBOTHBIX W YEJIOBEKAa, a TaKxKe
(U3HOJIOTMYECKUX MPOIIECCOB, TOBEICHUS M KOTHUTUBHBIX (DYHKIUH. [ 'eHeTHUeckre MexXaHU3Mbl
CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — Mapa3uT» U «XO3UH — MUKPOOHOM).
I'eneTnyeckue acmekThl KOHTPOJSI U MU3MEHEHHUs HACIEACTBEHHON MH(OpMAalNUU B MOKOJIECHUSX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «I[lepBblit 1 BTOpo# 3akoHBI Menaemnst», «Tperuii 3akon Mennensy,
«AHanuzupyrolee ckpenuBanue», «Henonnoe noMunupoBanuey, «CLENJIEHHOE HAclIeI0BaHUE
MIPU3HAKOB Yy Ipo30¢ ey, «I eHetnka nona», «Kapuortumn yenosekay, «Kapuotun apo3opuiis»,
«Kapuotun nruipny, « MHOKECTBEHHBIN aluiein3M», «B3anmonencTBue reHoBy.

O6opynoBaHue: MOJENb IS IEMOHCTPAIlMA 3aKOHOB €IMHOO0Opa3usi THOPUIOB TEPBOTO
IIOKOJIEHUSI WM PACIIEIUICHUs] IIPU3HAKOB, MOJEIb I JEMOHCTpAlMy 3aKOHAa HE3aBUCUMOIO
HacJeA0BaHUs NPU3HAKOB, MOJENb I IEMOHCTPALMHU CLETUIEHHOTO HACJIEIOBAaHUs IIPU3HAKOB,
CBETOBOW MUKPOCKOT, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOIMOPHAHOTO CKpPEUIMBAHUS Y
JPO30(HITBI».

IIpakTnueckas padora «/I3yyeHue pe3yapbTaTOB JIUTHMOPUIHOTO CKPEUIMBAHUS Yy
TPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH U3BMEHYHBOCTH

BsaumopneiictBue reHoruna u cpeapl npu (opmupoBaHuu (eHotumna. M3MeHYMBOCTH
npu3HakoB. KadecTBeHHble M KOJIMYECTBEHHBbIE MpPHU3HAKU. Buabsl  M3MEHYHBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAs.

MonudukanronHass u3MeHUYUBOCTh. Posib cpenpl B GOpMUPOBAHUU MOAUPHUKAITMOHHOMN
n3MeHunBocTH. HopMa peaknuu npusHaka. BapuanuoHHslii psa v BapuainuoHHas kpusas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTununueckas W3MEHUYMBOCTh. (CBOWCTBA T'E€HOTUIUYECKOW W3MEHYMBOCTH. Buuapl
FeHOTUITNYECKOW M3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHAsI.

KomOunatuBHAsT M3MEHYMBOCTh. Mel03 M TOJIOBOM MPOIECC — OCHOBAa KOMOMHATHBHOM
M3MEHUYMBOCTH. POjh KOMOMHATHBHON M3MEHYMBOCTH B CO3/IaHUU T'€HETUYECKOTO pasHooOpa3us
B MpeJenax OJHOrO BUAA.

MyranyoHHass W3MEHYMBOCTb. Buabpl Myranui: Te€HHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CnoHTaHHbIE W MHAYLHUPOBAHHBIE MyTalMM. SAepHBIE M LUTOIUIA3MAaTUYECKHE MYTalHH.
ComaTuueckue MW MOJIOBble MyTaluH. [IpuyuMHBI BO3HMKHOBEHMS MyTaluil. MyTareHsl M HX
BJIUSIHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAalIMOHHOTO IPOLECCa. 3aKOH T'OMOJIOTMYECKUX
psanoB B HacieacTBeHHOW wu3MeHunBoctd (H.M. BaBunoB). BHesnepHas W3MEHUHMBOCTH U
HACJEICTBEHHOCTb.

Onucenemuka U 3NULEHOMUKA, PONb INUSEHEMUYECKUX (HaKmopos 6 HAC1e008aHuu U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoHncTpanumn

IToptpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumper u cxembl: «Buasl usmeHunBocTH», «MoaudukanroHHas H3MEHYUBOCTDHY,
«KoMOuHaTHBHAs U3MEHUUBOCTHY, «Meio3y, «OmnoaoTBopenuey, «I'enernueckue 3a001eBaHUs
yenoBeKkay, « Buasl myramuny.

O6opynoBaHue: XuBble W repOapHbIe AK3EMIUISIPHl KOMHATHBIX pPACTEHUM, PHUCYHKU
(poTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnass pabGora «lccrnemoBaHue 3aKOHOMEPHOCTEH  MOJU(DUKAIMOHHON
n3MeHUNBOCTH. [locTpoeHne BapuallMOHHOTO psiia U BAPUALMOHHON KPUBOW».

IIpakTnyeckas padora «Mytauu y 1po30¢uibl (Ha TOTOBBIX MUKPOIpEnaparax).

Tema 14. I'eHeTnKa Yen0BeKa

Kapunotun uenoBeka. MexayHapoaHasi NporpaMMa HCCIEAOBAHUS TIE€HOMa YEJIOBEKa.
Metoabl U3yueHHUs] TeHETUKU YeJIOBEKa: MeHeaJorMyecKui, OJN3HEIOBbIM, [IUTOTeHEeTHYECKUH,
MONYJISIIMOHHO-CTATUCTUYECKHUM, MOJEKYIsIpHO-TeHeTnYeckuil. COBpEMEHHOE ONpeAcIcHNE



TE€HOTHIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM yucie ¢ noMoupro TTIP-
ananu3a. HacnencrBennblie 3a00eBaHus yesloBeKa. | eHHbIE 1 XpOMOCOMHBIE O0JIE3HN YeJIOBEKA.
Bone3nn ¢ HacneaCTBEHHOW MPEapacloNioKEHHOCTbIO. 3HAYCHHE MEIUIIMHCKOW T€HETUKU B
NPEJOTBPAIICHNH M JICYCHUH TEeHETHYECKUX 3a00JieBaHUI uenoBeka. MenuKo-TeHETHUECKOe
KOHCynbTHUpoBaHue. CTBOJIOBbIE KIIETKU. [IoHATHE «T€HETUYECKOTO Ipy3a». DTUUECKUE aCTIEKThI
UCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.

I'enernyeckue (akTOPhI TOBBIIICHHONH YYBCTBHTEIBHOCTH YEJIOBEKa K (DU3MUECKOMY H
XUMUYECKOMY 3arpsA3HEHUIO OKpYyXKawlled cpeapl. ['eHerndeckas MNpeapacrnoioKEeHHOCTh
YEJIOBEKA K MMaTOJIOTHSM.

JdeMoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBekay, «MeTOIbl M3y4eHUS TEHETHKU YEJIOBEKay,
«['enernueckue 3a001€BaHUS YEITOBEKa.

IIpakTnueckas padora «CocTaBieHNEe U aHAJIN3 POJIOCIOBHOM».

Tema 15. Cenexuusi opranusMoB

JlomecTukanmss ¥ CENEKIUs. 3apoXIACHUE CEeNeKIMU U JoMecTukanuu. Yuenue H. U.
BasuiioBa o LlenTpax npoucxoxaeHus 1 MHOrooopa3us KylbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JJaHUU COPTOB PACTEHHUI M IOPOJ KUBOTHBIX. COPT, MOpOAA, IITAMM. 3aKOH TOMOJIOTMYECKUX
panoB B HacienctBeHHoOW m3meHunBocth H. U. BaBuiioBa, ero 3HadeHue sl CEIEKIIMOHHOU
paboTHI.

Mertoibl cenekIMoHHOM padoThl. VIcKycCTBEHHBIN OTOOP: MAacCOBBIA M MHAWBUYaTIbHBIM.
Dtanbl KOMOWHAIIMOHHOW ceneknuu. VcnbiTaHue MpOoW3BOAUTENCH TO MOTOMCTBY. OTOOp 11O
TEHOTHUITY C TOMOIIBIO OIIEHKU (DEHOTHIIA TIOTOMCTBA U OTOOP 1O TEHOTHITY C TIOMOIIIbIO aHAJINU3a
JIHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJI CEJICKIIMOHHOW paboThl. PammanuoHHBIA H
XUMHYECKUH MyTareHe3 Kak MCTOYHHK MyTallMii Yy KyJbTYpHbIX (GOpM OpraHU3MOB.
Hcnonp30BaHre TeHOMHOTO PEIaKTHPOBAHMS U METOJ0B pekoMOnHAHTHBIX JIHK nmst momydenns
HCXOJIHOTO MaTepuaia JJjisl CENeKIUU.

[lonyuenue mnonumonaoB. BHyTrpuBuzoBas rubpuauzanus. biuskoponacTBeHHOE
CKpelllMBaHue, Wik UHOpuIuHT. HepoacTBeHHOE CKpellrBaHue, Wik ayTOpuauHr. ['eteposuc u
ero mnpuuuHbl. Vcmons3zoBaHue rerepo3uca B cenekuuu. OtnanéHHas TUOpHUIM3ALUAL
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JlOCTHMKEHHSI CENEKUUU pacTeHU u
KUBOTHBIX. «3€1EHAs peGONIOYULY.

CoxpaHeHHe U M3YYEHHE T€HETUYECKUX PECYpCOB KYIbTYPHBIX PACTEHHH U UX TUKHX
poauyel A co3IaHusl HOBBIX COPTOB U TMOPUIIOB CENbCKOXO3SHCTBEHHBIX KYIbTYp. M3yuenue,
COXpaneHue u ynpasienue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCIOGbIX
HCUBOMHBIX 8 YEJIAX VIVUULEHUS CYUWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUcCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL, NepedosblX uoell u
nepcneKmuBHbIX MexHON02Ul.

JdeMoHcTpanuu

IToptpersr: H. K. Basuinos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsnenko, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxembl: «LIeHTpBI TPOUCXOKACHUS U MHOTO00pa3us KyIbTypHBIX PACTEHHI,
«3aKOH TOMOJIOTUYECKHUX PAJIOB B HACIEIACTBEHHOW W3MEHUYMBOCTH», «METOIbl CENEeKIUN,
«Otnanénnas rudpuanzanus», «MyTrareHes».

JlabopaTopHas padora «/3ydeHne cOpTOB KyJIbTYPHBIX PACTEHUN U MOPOJ AOMAIIHUX
KUBOTHBIX).



JladbopaTopHas padora «/3yyeHrne MEeTOJ0B CENEKIINHU PACTCHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Ikekypeust «OCHOBHBIE METO/bI U JOCTHIKCHHSI CEJIKIIMU PacTeHHIl M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHIUIO, MJIEMEHHYI0 (epMy, COPTOUCHIBITATENbHBIA YYaCTOK, B TEIUIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. BUOTEXHOJIOTHS M CHHTETHYeCKasi OHOJI0T s

OOBbeKThI, HCNONb3yeMble B OHOTEXHOJOIMHM, — KJIETOYHBIE U TKAaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, HX XapaKTepUCTHKA. TpaaulMoHHas OWOTEXHOJOTHs: XJeOomeueHue,
MIOJIyY€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJenue. MukpoOuosornyeckuii cuures. OObEKThI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKHUCIIOT U BUTAMUHOB.

Cozlanue  TEXHOJOTMM M WHCTPYMEHTOB  II€JICHANPABIEHHOTO  W3MEHEHUA W
KOHCTPYHPOBAHHUSI T€HOMOB C ILI€JIbIO TIOJYYEHHUS] OPraHu3MOB U UX KOMIIOHEHTOB, COAEpKaIIUX
HE BCTpEYarolnecs B pupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unnxenepus. MeTonbl KylbTypbl KJIETOK M TKaHEW PACTEHMM M JKUBOTHBIX.
Kpuobanku. ComaTtnueckas rubpuauzanuss U comaTuyeckuil smOpuoreHe3. lcmosiap3oBaHue
TatiOWJIOB B CEJIEKUHUHU pacTeHui. [lonyuenue MOHOKIOHANbHBIX awmumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKIOHAILHLIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOIOTBOPEHHUE.
PekoHcTpyKIus AHLEKIETOK U KJIOHUPOBAaHKE )KUBOTHBIX. MeTO1 TpaHCIIaHTAIUH SIIEP KIETOK.
Texunonocuu  0300po6nenus,  KyIbMUSUPOBAHUs U  MUKPOKIOHAILHO20 — PA3ZMHONCEHUS
CeNbCKOXO3AUCTNBEHHBIX KVIbMYD.

XpOMOCOMHAsI ¥ T€HHAsl WHXKEHepus. VICKyCCTBEHHBIN CHHTE3 I'€éHa U KOHCTPYHPOBAHHE
pekomOunantHeix JIHK. Cozdanue mpanceenmvix opeanuszmos. JIOCTHRKEHUS M TEPCIEKTUBBI
XpOMOCOMHOW ¥ TEHHOW WH)XCHEPHH. OKOJOTHYECKHE U JITHYCCKHE MPOOIEMBbI TEHHOM
WHXEHEPHH.

Menununckue ouotexnosyoruu. [loctrenomuas mudposas meaununa. [1IP-1uarnoctuka.
MeTa0o0I0MHBIHM aHaMN3, TEHOLIEHTPUYECKHI aHaN3 MPOTeoMa YeIoBeKa JJIsl OLIEHKH COCTOSHUS
ero 3710poBks. Mcnonp3oBaHue cTBOJIOBBIX KileTOK. TaprerHas tepanus paka. 3D-6nounxenepus
Ui pa3paboTKH (pyHIaMEHTANIbHBIX OCHOB MEIULIMHCKUX TEXHOJOTUH, CO3aHUsI KOMIUIEKCHBIX
TKaHeW COYeTaHHEeM TEXHOJIOTUH TPEXMEpPHOro OMOMPUHTUHTA U cKad@oaauHra JUisl pereHus
3a/1a4 NEPCOHAIN3UPOBAHHON MEIULIUHBI.

Coznanue BEKTOPHBIX BakKIMH C II€JIbl0 OOecrieuyeHus: KOMOMHUPOBAHHOM 3aIllMTHI OT
Bo3Oyauteneli OPBU, ycraHoBieHHe MOJEKYISIPHBIX MeXaHU3MOB (yHknuonupoBanus PHK-
COJIep>KalliuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbBIE 3a00JI€BAaHUS YEIOBEKa U KUBOTHBIX.

JdemMoncTpanun

Tabmuuet u  cxembl: «lcmonb3oBaHME  MHKPOOPTraHM3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KileTrouHas unxeHepus», «'eHHass HHXXEHEPUsI».

JlabopaTopHasi pa6oTa «/3ydyeHne o0bEeKTOB OMOTEXHOIOTUNY.

IIpakTuyeckas padora «llosydeHre MOJOYHOKHUCIBIX TIPOYKTOB.

Jdkckypeust «bHoTeXHOIO0THS — BaKHEHIIas MPON3BOAUTENBHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOIHOHHBIX MPEICTABIEHUI B O0MOJI0THH
OpomoronHas teopust Y. Jlapsuna. [Ipeanocsliku BO3SHUKHOBEHUS 1apBUHK3MA. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JIBuxkymue cuiael 3Bojouud BugoB no Y. JlapBuHy (BbICOKas HHTEHCHUBHOCTb
pPa3sMHOXEHHS OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHUYMBOCTh, OOppOa 3a CyllecTBOBaHUE,
€CTEeCTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuaTeTndecKkoii Teopuu dBotonnu (CTD). HelitpanbHas TeOpus 3BOIOIUH.
CoBpeMeHHasl BOJIIOIIMOHHAS OMOJIOTHs. 3HAYEHUE 3BOJIIOLMOHHON Teopuu B (HOPMUPOBAHUU
€CTeCTBEHHO-HAYYHOU KapTHHBI MUPA.

JdeMoHcTpanuu

[Hoptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, K. Krosse, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cucrema xuBoid npupoasl (mo K. Jlunauero)», «JlecTHua >KUBBIX
cymects (1o Jlamapky)», «Mexanusm (HpopMUpOBaHHS MPUCTIOCOOTIEHUN Y pACTEHUN U )KUBOTHBIX
(no Jlamapky)», «Kapra-cxema mapuipyra nyremectsus Y. Jlapsunay, «Haxonku Y. lapsunay,
«Dopmbl 60pBOBI 3a cyliecTBOBaHuEY, «Iloponbl romydeit», «MHoroodpasue KylbTypHbIX GpopMm
Kanmyctb», «llopoapl nomamHuX XUBOTHbIX», «Cxema o0pa3oBaHus HOBBIX BHAOB (1o Y.
HapBuny)», «Cxema COOTHOUIEHHS JABIXKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE TOJIOXKEHUS
CUHTETUYECKOH TEOPUU IBOJTIOLIUNY.

Tema 2. Mukpo3BoIIOIHS U €€ pe3yJbTaThl

[Monynsiust kak s3JeMeHTapHas eAuHHUIA 3BOONUH. COBpeMEHHbIE METOJbl OIEHKHU
TeHEeTUYECKOTO pa3HOoOpa3us U CTPYKTYphl nomyisuuil. Mi3Menenue renodoH1a Nomyasiuuu Kak
JJIEMEHTAPHOE 3BOJIIOIMOHHOE SIBJIEHUE. 3aKOH TI'eHeTH4eckoro paBHoBecus J[x. Xapau, B.
Baitabepra.

OneMeHTapHble (akTOphl (IBIKYIIME CHUJIBI) JBOJIIONUU. MyTalMOHHBIA TPOIIEcC.
KombOunatuBHas n13MEHYUBOCTS. [[peiid reHoB — ciryyaliHble HeHANPaBJICHHBIC N3MEHECHHS YaCTOT
ajtenedt B nomynsanusax. IGdeKT ocHoBarenss. Ipgexm Oymoviiounoco copaviuuka. CHudiCeHue
2EHeMUYeCcKo20 pa3zHooopasus. npudunvl u cieocmesus. llpossnenue sgpghexkma opetigha ceros 6
oonbuwiux u manelx nonyrayuax. Murpanun. WM3onsuus nomynsuuid: reorpaduueckas
(mpocTpaHCcTBEHHas), OMoJIorHuecKasi (pernpo yKTUBHAs).

EctectBennsiii otOop — Hampabisitomuii ¢dakrtop sBoonUU. POpPMBI €CTECTBEHHOTO
oTOOpa: IBIKYIIHUHA, CTAOMIM3UPYIONIUH, paspbiBatomuii (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATIBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCTh OPraHu3MOB Kak pe3ylbTaT MHUKPOSBOIIONMU. BO3HUKHOBEHHE
npucnocobaeHuit y opranuzMoB. Apomopdo3sl U uauoanantanuu. [Ipumeps! npucnocobaeHuit y
OpraHu3MoB: MopQoJoruyeckre, (HU3HOJIOTHUECKUe, OUOXUMHUYECKUE, TOBEICHYECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurtepuu u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MUKPOIBOIIOIUU.
W3onsuuss — ximoueBoit ¢dakrtop BupooOpazoBanus. Ilyrtm u cmocoObl BHI00Opa3OBaHUSA:
alonarpudyeckoe (reorpaduyueckoe), CUMMATPUYECKOoe (IKOJIOTUYECKOE), «MTHOBEHHOE)
(momurutonan3anusi, rudbpuan3anus). JJiuTeIbHOCTh 3BOTIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OHOJIOIMUYECKOTO Pa3HOOOpa3Hsl.

Ponb »BONIOIMOHHOM OHOJIOTMM B  pa3pabOTKe HAayYHBIX METO/JO0B COXpaHEHUs
O6ropazHooOpazus. MUKPOIBOJIONUS W KOIBOJIIOIMUS IMAapa3sHUTOB M HMX X03sieB. MeXaHHU3Mbl
(dhopMHUpOBaHHS YCTOWYMBOCTH K aHTUOMOTHKAM U c11ocoObI OOpHOBI ¢ HEll.

JdeMoHcTpanuu

IToptpetsr: C. C. UerBepukos, O. Maiip.

Tabmuie! U cxeMbl: «MyTallMOHHAs U3MEHYHBOCTEY, «[loMyIsIIIMOHHAs CTPYKTYpa BUAAY,
«Cxema mposiBNeHUss 3akoHa Xapau—BaitHOepra», «JIBWKymiue CHJIBI  3BOJIIOLUNY,



«OKOJIOTHYECKasi M30JSIIMs TOMYNIAUUNA ceBaHCKOM (opemmy», «['eorpaduueckas H30IAIUS
JIMCTBEHHUIbI CUOMPCKOMN U JINCTBEHHUIBI JaypcKoi», «IlomynsuoHHbIE BOJIHBI YHMCIEHHOCTH
XHUIHUKOB H JKepTB», «CxeMa JEHCTBUS €CTECTBEHHOro oTOopa», «Dopmbl OOprOBI 3a
CYLLIECTBOBAHUEY, «MHnycTpualbHbIA MEJIIaHU3M, «Kusbie HCKOIIAEMBIE»,
«[lokpoBuTENbCTBEHHAsI OKpacka MXUBOTHbIX», «lIpenympexnaromas okpacka KUBOTHBIXY,
«Pusnonoruueckue agantanuny, «I[IpucnocodieHHOCTh OPraHu3MOB U €€ OTHOCUTEIILHOCTBY,
«Kputepun Bupa», «Bunel-nBoiinukn», «CTpykrypa Buza B 1npupoae», «CrocoObl
BuJ00Opa3oBanus», «l'eorpapuueckoe  BumooOpazoBaHMEe TPEX  BUAOB  JIAHJBIIICHY,
«DKO0JIOTUYECKOE BMJI000pa3oBaHuE BUAOB CUHMI, «llomumiouasl pactenuit», «KamycTHo-
peIeUHbIN THOPUTY.

O6opynoBanue: repOapuil pacTeHHUM, KOJIJIEKIIMA HACEKOMBIX, Yydesia MTHUIl U 3Bepei C
MpUMepaMy pa3IUYHbIX MPUCIIOCOONIEHNUH, Yydena NTHUI U 3Bepei pasHbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BbisiBJIeHHE H3MEHYUBOCTH y 0COOEH OJTHOTO BUIA.

JladopaTtopnas pabora «lIpucnocoGneHuss OpraHu3MOB H WX OTHOCHUTEIbHAS
11eTIECO00Pa3HOCThY.

JladopaTopHas padora «CpaBHEHHUE BUIOB 110 MOP(POIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakpodBoJIIOIMs U €€ pe3yJbTaThl

Merto bl u3yueHus: Makpo3Botonuu. [laneoHTonornyeckue METo bl U3y4EHHS BOTIOLHH.
[lepexonubie popmbl U PUIIOTEHETHYECKHUE PSAbl OPraHU3MOB.

buoreorpadguueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHbI
MaTEepUKOB U OCTpOoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-5HAEMUKN U PEIUKTHI.

OMOpHOJIOTMYECKUE U CPAaBHUTEIBHO-MOP(OIOTHYECKAE METOAbl HU3YyYEHHs IBOJIIOLUM.
I'eHeTHUECKHE MEXaHU3MbI SBOJIIOLIMM OHTOI€HE3a U TOSABICHUS HBOJIOLHOHHBIX HOBILECTB.
I'oMonoruuHble U aHAJOTMYHBIE OpraHbl. PyluMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO -
reHeTH4ecKue, OHOXMMHUYECKHME U  MareMaTU4ecKHMe METOJAbl  M3y4EeHUs  SBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MYTallMX U 3BOJIOLINS T€HOMOB.

OO6mme 3aKOHOMEpHOCTH (NpaBWia) dBOJONUU. [lpumyun  cmenvl  hyHKyull.
HeoOpatumocts sBostonuu. AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOJIOLUU.

JdemoncTpanmnu

[Toptpetsr: K. M. bap, A. O. Koanesckuii, ®. Mromiep, 3. ['ekkenb.

Tabnuupl n cxembl: «PUIOreHETUYECKUH Psifl JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Creronedans», «PuHnogurel», «CeMeHHble ManOpOTHUKWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenukThl», «HaudanbHble cTaguu >MOPHOHAIBLHOTO
Pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTHYHBIE U aHAIOTUYHBIE OpPraHbl, «PyITuUMEHThI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpPbl 4YeNOBEKa M LIMMIIaH3e», «[JaBHBIE HampaBiICHUs
3BOJIIOLIUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIUI.

OO6opynoBaHue: KOJUICKIUH, TepOapuy, MYISDKHM HCKOMAEMBbIX OCTATKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYAMMEHTapHbIX OPraHOB M aTaBU3MOB, KOJUIEKLINU
HACEKOMBIX.

Tema 4. IIponcxo:xaeHne U pa3BuTHe )KU3HU Ha 3emiie

Hayunble rumoTes3sl MPOUCXOXKICHUS XHU3HM Ha 3emiie. AOHOTE€HE3 U IMaHCIEPMMSL.
JloHay4HbIe TPEACTaBICHUS O 3apOKJICHHM JKU3HU (KpealuoHu3M). ['MmoTre3a MOCTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onposepxkeHue onbitamu @. Penu, JI. Cnamnanuanw, JI. [Tacrepa.
[TpoucxosxaeHue >ku3HU ¥ acTPOOHOIIOTHSI.



OcHoBHBIE 3Tanbl HEOpraHU4eCcKoM 3BooMU. [InanerapHas (reojoruueckas) 3BOJIOLMSL.
Xumuueckasi 3BONIONUSA. AOUOTEHHBIN CHHTE3 OpPraHMYECKUX BEIIECTB U3 HEOPraHUYECKHUX.
Omnsit C. Munnepa u I'. FOpu. O6pa3oBanue noaumepoB u3 MoHomepoB. KoaniepaTHas runoresa
A. W. Onapuna, runore3a nepsuyHoro OymboHa JIk. XomjaeiiHa, reHeTnyeckas rumnoresa I
Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK» V. I'mnbepra. DopmupoBanne MmeMOpaH
Y BOBHUKHOBEHHUE IPOTOKJIETKH.

Uctopus 3emmn u Metonasl e€ u3ydeHus. lckomaemble OpraHUYecKUE OCTATKU.
I'eoxpononoruss u e€ Meronpl. OtHocuTenbHass W aOCOJIIOTHAasg  T'€OXPOHOJOTHSL.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3Pbl, IEPUOIBI, SITOXH.

HavanpHble aTanel oprannueckoi 3Bostonuu. [losiBaeHne u 3BOIIOLUS HEPBBIX KIETOK.
Opomronus Merabonu3ma. BosHukHOBeHue mnepBbIX SKocucTeM. CoBpeMeHHblE MHKPOOHBIE
OMOMIEHKM KaK aHajor mepBblx Ha 3emue coobmectB. Crpomaronutsl. [IpokapuoTsl u
JYKapHOTBHI.

[Ipoucxoxaenue 3ykapuoT (cMMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOXKIACHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX  TIpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMM BbICIIUX pacTeHUi. OCHOBHBIE apoMOpP(O3bl pPaCTEHHIL.
Beixon pacrennii Ha cymy. [losiBlIeHMe ClIOpOBBIX paCTEHUH U 3aBOE€BaHWE UMU Cyliu. CeMeHHbIe
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUMN.

OcHOBHBIE ATamnbl 3BOJIOLUUU >KMBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THUIOB. [lepBbie XOpAoBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOIIONNS MO3BOHOUHBIX. [IpoucxoxaeHue ampuOnii U penTuiIni.
[Tpoucxoxnenne miexkonurtaromux W nrtuil. [IpuHnun xarodeBoro apomopdoza. OcBoeHHne
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hn Ha 3eMJie MO 3paM U MEPUOJaM: apXxeu, MPOTEPO30H, MaAIC030i, ME30301,
KaitHOo301. OO0Ias XxapakTepucTUKa KIMMaTa 1 Te0JIOTHUeCKuX mponeccoB. [losBnenne u paciser
XapaKTEepHBIX OPraHU3MOB. YTiieoOpa3oBaHUE: €ro YCJIOBHS M BIMSHHE Ha Ta30BbIA COCTaB
aTMocQephl.

MaccoBble BBIMUPAHHSI — 3KOJIOTMYECKHE KPHU3UCHI Mpouioro. [IpuduuHel U cieacTBus
MaccOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTHYECKUN KPH3UC, €ro ocoOeHHocTH. [IpoGiema
coXpaHeHus1 6Mopa3zHooOpasus Ha 3emiie.

CoBpemeHHas cucTemMa opraHudeckoro mupa. [lpuHiunsl kiaccupuKauu OpraHu3MOB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIbI OPraHU3MOB.

JdemMoncTpanun

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. [lactep, M. 1. MeunuxkoB, A. U. Onapun, [x.
Xonpeiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuiet u cxembl: «Cxema omnbita @. Penn», «Cxema omeita JI. Ilactepa mo mu3yueHuio
caMO03apoKJieHus Xu3Hm», «Cxema ombita C. Mumiepa, I'. FOpu», «3Ttanbl HeopraHuyecKkon
sBoOLMM», «['eoxpoHonornueckas mkana», «HayanbHble 3Tanbl OPraHUYECKOM 3BOJIOLMN,
«Cxema 00pa30BaHus FYKapHOT IMyTEM cuMOnoreHe3a», «Crucrema ®KUBOU MPUPOIbl», «CTpoeHue
BUpYyca», «Apomopdo3bl pacTeHuil», «Punnoduth», «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokneTounsle Boaopocim», «Mxu», «llanmopoTHukm», «l'0JOCEMEHHBIE paCTEHUD,
«Opranbl 1BETKOBBIX pacTeHui», «CxemMa pa3BUTHUS KUBOTHOTO MHUDPA», «ApoMOpPQo3bI
KUBOTHBIX», «lIpocreiimuey», «Kumeunononoctueiey, «llmockue yepBu», «HUneHUCTOHOTHEY,
«Pp10B», «3emHOBOIHBIE», «[Ipecmbikaromuecs», «I[Ituiely, «Muexkonutaromuey», «Pa3Butue
JKU3HU B apXeUCKoM ape», «Pa3BUTHE KU3HU B IPOTEPO3OMCKON 3peyn, «Pa3BuTue *Ku3HU B



[1aJIC030MCKOM 3pe», «Pa3BuTue )KU3HU B ME3030MCKOM dpe», «Pa3BUTHE KU3HU B KAWHO30HUCKOU
ape», «CoBpeMEHHasi CUCTEMa OPraHUYECKOTO MUPay.

OGopynoBanue: repOapud pacTeHUN PA3IWYHBIX OTAENOB, KOJUJICKIUU HACEKOMBIX,
BJIQ)KHBIE IIpEnaparbl *UBOTHBIX, PAKOBMHBI MOJUIIOCKOB, KOJIJIEKLIUH WIJIOKOXKHX, CKEJIECTHI
II0O3BOHOYHBIX >KMBOTHBIX, Yydeja NTHUI M 3Bepeil, KOJJIEKUUU OKAMEHEJIOCTEH, IO0JIE3HbIX
HCKOIIAE€MBIX, MYJISKU OPraHUYECKHUX OCTaTKOB OPraHU3MOB.

Bupryanbnaa JgaGoparopHas padora «MopaenupoBanue omnelToB Musuiepa—tOpu no
M3Y4YEHHIO a0MOTEHHOI0 CUHTE3a OpPraHUYECKUX COEAMHEHUI B IEPBUYHOMN aTMocdepey.

JladbopaTtopnasi pabora «/3ydeHne UM OmMCaHWE HMCKOMAEMBIX OCTAaTKOB JPEBHUX
OpPIraHU3MOBY.

IIpakTnueckas padora «3yuenune ocoOeHHOCTEN CTPOEHUS pACTEHUH Pa3HBIX OTIEIOBY.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTE CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTpONOJIOrUU. METOIbI aHTPOIIOJIOTHH.

CraHOBJI€eHHE TPEJCTaBICHUH O MPOMCXOKJEHUHM YeJIOBeKa. PenuruosHbie BO33pEHUS.
CoBpeMeHHbIE HaydyHbIE TEOPHUH.

CxonctBo  uenoBeka € KMBOTHbIMHM. CHcTeMaTHYeCKO€ IIOJIOKEHUE  YelloBeKa.
CBuzerenbcTBa CXOJACTBA 4EJIOBEKAa C JKUBOTHBIMHU:  CPaBHHUTENbHO-MOP(OJIOTHYECKHE,
aMOpHosoTUYecKrne, (HU3UOJIOTO-OMOXUMHYECKHE, ToBeAeHYeCKue. OTIWYus dYeloBeKa OT
KUBOTHBIX. [IpAMOXOK/I€HHE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojlOBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JIBwxyimue cuibl (pakTophl) aHTPOTIOTeHe3a: OMoIoTHIecKue, colaibabie. COOTHOIICHUE
OMOJIOTHYECKHX U COIMATBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaIMM AaHTPOTIOTEeHE3a. PaHHUE YemoBeKooOpa3Hbie 00e3bsHBI (ITPOKOHCYIIBI) U
paHHUE MOHTUIBl — OOIME MPEAKH YeIOBEKOOOPa3HBIX 00€3bsH U JI0JeH. ABCTPaJONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. UenoBek yMmelnblid, IEpBbIe MU3rOTOBJIEHUSA OpyAud Tpyaa. YenoBek
MPSMOXOISAIITANA W TIEPBBIM BBIXOJ JIOJIeH 3a mpenenbl Adpuku. UenoBek reinenbOeprckuii —
o0l MpeoK HeaHIepTaIbCKOro YeJI0BeKa U YeJIoBeKa pasyMHOro. YenoBek HeaH epTaibCKuil
KaK BUJ JIIOJEH XOJIOAHOTO KiuMmaTa. YenoBeK pa3yMHBIM COBPEMEHHOIO THUIIA, EHUCOBCKHUI
4eJl0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naneoreHOMUKa.

DBOJIIOLUS COBPEMEHHOI0 4esjoBeka. EcTecTBeHHBIN OTOOp B MOMyNMSALHUAX YEJIOBEKA.
MyranuoHHbI# ponecc u noauMopdusm. IlonynasuoHHble BOJIHBL, Apeii¢ TeHOB, MUTpAIHs U
«3(hdexT ocHOBaTENsD» B MOMYIISIIUIX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacbl. [lonarue o pace. bonbiime pacel: eBporeouaHas (eBpazuiickas),
aBCTPAJIO-HETPOUIHASA (PKBAaTOpUANIbHASI), MOHTOJIOUAHAS (a3MaTCKO-aMepUKaHCKas). Bpems u
MyTH paccelieHHus 4deloBeka 1Mo IulaHere. EauHcTBO dYenmoBeueckux pac. Hayunas
HECOCTOSATENBHOCTh pacu3ma. [Iprcrnoco01eHHOCTh YenoBeKa K pa3HbIM YCIOBHUSAM OKpYKarolei
cpensl. BnusHue reorpaduyeckoit cpenpl u nperida reHoB Ha MOp(OJIOTHIO U (PU3UOTIOTHUIO
YeJI0BEKa.

MeXIUCIUIUIMHAPHBIE METOAbl B (pusnueckod (OMONOTUYECKOW) aHTPOTOJIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUS W MAaJCOAHTPONOJIOTHS  YEJIOBEUECKHX  MOMYJISIUH.
buoconmaneHple  ucCCleOBaHMS ~ NPUPOABI  yesoBeka.  MccienoBaHwe — KODBOJIIOLUU
OMOJIOTUYECKOTO U COLIUAIIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

Ioptpersr: Y. Japsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.



Tabmuuet u  cxembl: «MeToapl  aHTpomoONOTUW», «[OJIOBHOH MO3r  4YeJIOBEKay,
«YenoBekooOpa3ubie 00e3bsiHB), «CKeNIeT 4eloBeKa U CKENeT IHUMITaH3e», «PyIuMeHTsl u
aTaBU3Mbl», «JIBWKyIlME CHUJIBl aHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE JIPEBO  YEJIOBEKAY,
«ABcTpanonurek», «Henosek ymenslit», «HenoBek NpsIMOXOIANl», «J[eHHCOBCKUN YETOBEK»
«Heanpepranbipy, «KpomanboHiby, «lIpenku uenoBeka», «ITalbl SBOJIOIUH YEIOBEKAY,
«PackpI yenoBekay.

O6opynoBaHue: MYISDKM OKaMEHEJIOCTEH, NMPeAMETOB MaTEpPUAIbHONW KYJIbTYpPbl MPEAKOB
qenoBeka, pernpoaykiu (hoTorpadun) KapTHH ¢ MUGPOJIOTUISCKUMU B OHOICHCKIME CIOJKETaMuU
MIPOUCXOXKICHUSI YelloBeKa, (OoTorpaduu HAXOIOK HCKOIAEMBIX OCTAaTKOB YEJIOBEKA, CKEIET
4eJI0BEeKa, MOJENb Yepera 4eloBeKa M uepena IIMMIIaH3€, MOJENIb KHCTHU YeJIOBEKa M KUCTU
LIMMIIaH3€, MOJENU Topca MPEIKOB YEI0BEKa.

JladbopaTtopnas pabora «/3ydeHne oOCOOCHHOCTEH CTPOEHHSI CKeJleTa YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «/3yyeHne 3KOJIOTHUECKUX aJanTallMi YelIoBeKay.

Tema 6. Dxkos0rusi — HAyKa 0 B3AaHMOOTHOIIIEHUSIX OPTraHU3MOB U HAJTOPTaHU3MEHHBIX
CHCTEM C OKpY:KawLei cpenoi

3apoxaeHue W pasBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®. Pymee, H. A.
CesepmioBa, J. I'ekkensi, A. Tencimm, B. H. CykauéBa. Paznmenst u 3amaum sxosoruu. CBs3b
9KOJIOTHH C JPYTUMHU HAyKaMH.

Metonpl skosorun. [loneBbie HaOMIOACHUA. DKCIEPUMEHTHI B AKOJIOTUU: MPHUPOJHBIE U
naboparopHble. MojienupoBaHue B 5KOJIOTHUH. MOHUTOPUHI OKpPY)KaroIlel cpeibl: JOKAJIbHBIH,
pPErHOHANIBHBIN U TJI00ATBHBIH.

3HaUYE€HHE DKOJOTHYECKUX 3HAHUU MJIs YesIOBEeKa. DKOJIOTMYECKOE€ MHUPOBO33PEHHE KAK
OCHOBAa CBA3€H YeNOBeUeCcTBA C NpUPOoH. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpanmu

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Cesepiios, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabmuisl u cxembl: «Paznensl skonoruny, «Metoasl 3koJoruny, «CxemMa MOHUTOPUHTA
OKpYXaoILEen Cpeabl».

JlaGoparopHas padora «/3ydeHne MEeTo10B KOJIOTHYECKUX UCCICTOBAHUI.

Tema 7. Opranusmsl 4 cpea 00UTAHUS

Okonoruueckre ¢GakTopbl U 3aKOHOMEpHOCTH ux jedictBus. Kraccuduxarms
9KOJIOTHUECKUX  (pakTopoB:  abuoTHueckue, OuWOTHYECKHe, aHTpornoreHHole.  OOuue
3aKOHOMEPHOCTH AeicTBUA dKonornueckux (akropos. [IpaBuno munnmyma (K. [Inpenrens, HO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPraHU3MBI.

Abunotuueckue ¢aktopbl. CBET Kak 3KOJOTHYECKHI QakTop. J[eficTBUE pa3HBIX y4acTKOB
COJIHEUHOT'O CIIEKTpa HAa OPraHU3Mbl. OKOJIOTMYECKHUE TpYIIbl PACTEHUW U JKUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoan3m.

Temnepatypa kak skojoruueckuil ¢akrop. [leiicTBue TemmepaTypsl Ha OpPraHU3MBL
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTraHU3MBbI.

BrnaxnocTh kak skonorudeckuii (akrop. [IpucrnocobneHus pacTeHMii K MOIJIEP:KaHUIO
BogHoro Oamanca. Knaccudukanus pacreHuid 1o OTHOIIEHMIO K Boje. llpucnocoOnenus
YKUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.



Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3MAYIIHAs, MOYBCHHAs, TIyOMHHAs
MOAMOYBEHHASI, BHYTPHOpPraHM3MeHHAs. (DU3MKO-XUMUYECKHE OCOOCHHOCTH cpea OOWTaHUS
opranu3moB. [Ipucnocobienus Opranu3MoB K ®KU3HU B Pa3HBIX Cpeaax.

buonoruueckue putmbl. BHeninue u BHyTpeHHUE pUTMbl. CyTOYHbBIE U TOAUYHBIE PUTMBI.
[Tpucmoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUN YKU3HH.

XKuznennsie Gopmbl opranu3moB. [lonsarue o xu3HeHHOW (opme. JKusHeHHBIE (HOPMBI
pacTeHui: JepeBbsi, KYCTapHUKHU, KYCTAPHUYKH, MHOTOJIETHHE TPaBbl, OJHOJICTHHE TpPABBI.
XKuznennoie (GOpPMBI JKUBOTHBIX: THUAPOOHMOHTHI, TE€OOHMOHTHI, a’3poOHOHTHL. (OcOoOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢akropbl. Buasl OMOTHYECKHMX  B3aWMOJICHCTBHIA:  KOHKYPCHIIHS,
XHUIIHAYECTBO, CUMOMO03 U ero ¢opMmel. [lapazutusm, koomepaius, MyTyaIn3M, KOMMEH CAITU3M
(kBapTHpaHTCTBO, HaxysieOHMYecTBO). HeTrpoduueckue  B3auMoaelcTBUS  (TOMHYECKHE,
dbopuueckue, Qadbpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHUM IS CYIIECTBOBAHUS
OpraHu3MOB B cpejie ooutanus. [I[puHIINIT KOHKYPEHTHOTO UCKITFOUECHHMS.

JdemMoHcTpanuu

Tabmuipl 1 cxembl: «IKoyiorrHdeckre (GaxTopb», «CBETOBOU CHEKTP», «IKOJOTUUECKHE
TPYIIBI )KUBOTHBIX IO OTHOIIEHHUIO K CBETY», «TeTIOKPOBHBIE KUBOTHBIEY, «XO0JI0THOKPOBHBIE
KUBOTHBIEY», «DU3HOJOTUUECKHE aJanTallii XUBOTHBIX», «Cpeapl OOMTaHUS OPraHu3MOBY,
«buonorunyeckue puTMbDY, <« Ku3HeHHbIe (HOPMBI pacTeHUNY, «Ku3HEeHHBIE (DOPMBI JKUBOTHBIX),
«9KOoCHCTEMA MIHPOKOJHUCTBEHHOTO JIECa», «IKOCHUCTEMA XBOMHOIrO jeca», «llemu muraHus»,
«XwumuanaectBoy, «Ilapazutuzmy, «Koukypenmusay, «Cumonosy», «KomMmmeHcanmsm.

O6GopynoBanue: repbapuyd pPACTEHHH W JKUBOTHBIX, MPHUCIOCOOJICHHBIX K BIIUSHUIO
pPa3IUYHBIX ~ DKOJOTHYECKUX  (PaKTOpPOB, TepOapwl  CBETOJNIOOMBBIX, TCHEIIOOMBBIX U
TEHEBBIHOCIUBBIX PACTEHUMN, CBETOJIOOMBBIC, TEHENIOOMBHIE M TEHEBBIHOCIHBBIE KOMHATHbBIE
pacTeHus, repoapuu U KOJUIEKIIMH TETUIOII00UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH,
yydyena TTUIl U 3Bepel, repOapuul pacTeHUM, OTHOCAIMMXCA K rurpoduram, kKcepodutam,
Me30(]uTaM, KOMHATHBIE PACTEHMSI JAHHBIX I'PYIII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax, TepObapuM M KOJUIGKIMM pAacTeHUHM U KUBOTHBIX, OOJNAJaOIIUX YepTaMu
MPUCTIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUHM >KWU3HU, repOapuul U KOJUIJICKIUU
pacTeHMii U KUBOTHBIX PA3JIMUYHBIX KU3HEHHBIX (POPM, KOJUIEKIIMH KUBOTHBIX, YUaCTBYIOLIUX B
Pa3IMYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JlabopaTopHas padoTa «BrIsiBJIeHHE MPUCITOCOOJICHUN OPraHU3MOB K BIIMSIHHIO CBETAY.

JlabopaTopHnasi pabora «BblsiBIeHHE TPHUCIIOCOONEHUI OPraHu3MOB K BIUSHUIO
TeMIepaTypb».

JlabopaTopHasi padora «AHaTOMHYECKHE OCOOEHHOCTH pPACTEHUN U3 Pa3HBIX MECT
oOuTaHUY.

Tema 8. DkoJjiorusi BU0B U MOMYJISIIUIA

DKOJOTUYECKHE XapaKTepUCTUKH momynsuuu. [lomynanus kak Ouojoruyeckas cucrema.
Ponp HeomHOpomHocTH cpenbl, (u3MuecKux OaphepoB M OcoOeHHOCTel OWOJIOTHHM BHJIOB B
(hopMHUPOBAHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI MONYASUHA. OCHOBHBIE TTOKA3aTEIH MOMYIISIINN:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAs M TOJIOBask CTPYKTYypa, POKIAEMOCTb, HMPHUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAITHUSI.

DKoJlorYecKasl CTpyKTypa mnomynsanud. OneHKa YHCICHHOCTH Nonyiasuuu. J(nHamuka
MOMYJSALUU U €€ peryisius. buoTuueckuil NoTeHuuan nomyisuuu. MoaenupoBaHue JMHAMUKA
nonynsauud. KpuBble pocra uuciaeHHocTH mnomynsiiuu. Kpusble BbDKHMBaHMS. Perymsmus



YHUCICHHOCTH TOMYJISIIUNA: posib (AKTOPOB, 3aBUCAIIUX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKoJjoruueckue crpareruu BuaoB (r- u K-crparerun).

[lonsitue 00 »sKoJlorMYEecKOd HUmE Buaa. MecrooOuTanue. MHoOromepHasi MOJENb
skoJiornyeckoil Humm Jx.M. Xarunacona. Pa3mepsl skosiornueckor HUIIM. [loreHuuanbHas u
peain30BaHHAs HULIU.

Bun kak cucrema monynsuuid. Apeanbl BUAOB. Buabl M uX JKU3HEHHbIE CTpaTErUu.
DKOJIOTUYECKHE IKBUBATIECHTHI.

3aKOHOMEPHOCTM TIOBEJEHUS W MUTpAlUil JKUBOTHBIX. buojornyeckue HMHBA3UU
YyXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. Y. XatunHCOH.

Tabmuis! 1 cxeMbl: «DKOJIOTMUECKHUE XapaKTePUCTUKU MOMYIsun», «IIpoctpancTBenHas
CTpyKTypa mnomymsuun», «Bo3pacTHeie mnupamuapl nomnyasiuun», «CKOpOCTb 3acelieHus
MOBEPXHOCTU 3€MJIM Pa3IMYHBIMHU OpraHu3mammu», «Mojenb skosiorudeckoidt uumu k. .
XaTYMHCOHAY.

O6opynoBanue: repdapuu pacTeHUH, KOJIJIEKIIHH KHBOTHBIX.

JladopaTopHas padora «IIpucrnocobneHust ceMsiH paCTEHUHN K PacCEICHUION.

Tema 9. Dkos0rusi c0001IECTB. IKOJOTHUECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MamMu B
ouoleHose.

OkocucremMa kak oOTkpbiTass cuctema (A. Jx. Tencnu). DyHKUMOHAJIbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTEME: MPOIYLEHTbI, KOHCYMEHTbI, peIyleHThl. Tpoduueckue ypOBHH.
Tpoduueckue nenu u certu. AGuornueckue 010k FKocucTeM. [I0UBBI M MBI B IKOCHCTEMAX.
KpyroBopoT BemecTB 1 NOTOK SHEPTHU B 3KOCUCTEME.

OcHOBHBIE MTOKA3aTENN HKOCUCTEMBI. broMacca v mpoayKius. DKOJOTUYECKHE TUPAMUIbI
yucen, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpodghuuecxkue nepecmpotixu. @nyxmyayuu. HanpaBneHHbIC
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. [lepBuuHbIE U BTOpPUYHBIE CYKIIECCHH U UX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimmakcHoe coo0IiecTBo.
buopaznoob6pasue 1 nosHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOMYMBOCTH COOOIECTB.

[IpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p U pex. IKocucmemvl Mopeu U OKeaHos.
Oxocucmemvl myHOp, 1ecos, cmenell, nNyCMbulHb.

AHTpOTIOT€HHBIE  DKOCUCTEMBI. Arpos’kocuctema. ArpoueHo3. Pazmuuusa wmexny
AHTPONOI€HHBIMU U IPUPOIHBIMU SKOCUCTEMAMHU.

Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas diopa u dayHa.
CunanTponuzanus ropojackoi Qaynel. buonormueckoe u  XO3SHCTBEHHOE 3HAUCHUE
arpod’KOCUCTEM B YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHKSI OCHOBHBIX B3aUMOJCHCTBUN OPraHU3MOB B 9KOCHUCTEMAX.
Ponv rackaonoeo s¢pgpexma u 6udos-30uguxamopos (kiouesvix 6u008) 8 DYHKYUUOHUPOSAHUU
skocucmem. IlepeHOC PHEPruM M BELIECTB MEKIY CMEXHBIMH SKOCHUCTEMAMH. Y CTOMYHUBOCTH
OpraHU3MOB, TOMYJALIMA M DKOCHUCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIOICHHBIX
BO3JCHUCTBUM.

Mexanuzmol  68030eticmeus  3aepsA3HeHUll  PA3HbLIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2AHUBMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOAOSUUECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTof07I0Tus MOHHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX KOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuiet u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMA MIMPOKOIMCTBEHHOTO JIECay,
«JKocHCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopot BemiectB B 3KocucTeme», «llemu nuraHus (macTOMIHAS, JCTPUTHAS)»,
«OKOJIOTHYECKasl TTUPAMUJIa YHCET», «IDKOJIOTHUECKAsT MTUpaMuia OMoMacch, « IKOIOTHUSCKast
nupamua 3Heprun», «Odpazosanue 6onotay, «llepBuunas cykueccus», «BoccraHoBieHue neca
MOCIIE MOXKapay, « IKOCHCTEMA 03epay, «ATporeH03», «KpyroBopoT BEmIeCTB U MOTOK SHEPTHH B
arporeHosey, «IIpumepsl ypOoIskocucTem».

OGopynoBanue: repbapun pacTEHUN, KOJUICKIIMM HACEKOMBIX, Yydelia NTHUIl U 3BEpei,
repOapu KyJIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBAPUYM KaK MOJICITb SKOCHCTEMEI.

IMpakTuuyeckas padora «/3ydeHne u onrcanne ypooIKOCHCTEMBD».

JlabopaTopHas padora «/3ydyeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YWIEHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX).

IKCKypeust «IKCKypcus B TUIUYHBIA OMOTeoleHo3 (B QyOpaBy, Oepes3HsK, €NbHHK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeusi «IKCKYPCHS B arpodKOCHCTEMY (Ha TI0JIE FITH B TETUTMYHOE XO3SHCTBO)Y.

Tema 10. Buocdepa — riodaabHas IKocHcTEMA

buocdepa — obmemnanerapras obosouka 3emiid, TZIe CYHIECTBYET WJIM CYIIECTBOBAJa
KU3HB. PazBuTHe npencrapienuii o onocdepe B Tpynax J. 3rocca. Yuenue B. W. Bepnaackoro o
o6uocgepe. Obmactu 6uocdeps! u e€ cocras. Kupoe BemiecTBo OMochepsl U €ro GyHKIHH.

3aKOHOMEPHOCTU CyliecTBOBaHMs Onocdepnl. OcobeHHocTH Onocdephbl Kak TII0O0ATBHON
sKkocucTeMbl. JluHamuuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiectB U
OMOTeOXMMHYECKHUE IUKIIBI (YTIepo1a, a30Ta). PUTMUYHOCTH siBIeHUH B Onocdepe.

3onanbHOCTH Ouocdepsl. [lonstue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpa, XBOWHBIC
Jieca, CMEIllaHHbIe U UIUPOKOJIMCTBEHHBIE JIeca, CTENH, CaBaHHBI, MyCThIHHU, TPOTIMYECKUE Jieca,
BBICOKOTOPBs. KiMar, pacTUTENbHBIA W )KUBOTHBIA MUp OMOMOB Cymu.CTpyKTypa U (QyHKIIHS
YKUBBIX CHCTEM, OIICHKa X PECypCHOr0 MOTEHIMana 1 OnocgepHbIX (QYHKIIHIA.

JdemoncTpanmnu

[Toptpetsr: B. U. Bepnanckuii, 3. 3rocc.

Tabmuubl u cxemsl: «['eocdepsl 3emany, «KpyroBoport a3zora B mpupojae», «Kpyrosopor
yriaepoja B npupoze», «Kpyroopot kuciopoaa B npupojae», «KpyroBopot BoAbl B IPUPOIE»,
«OcHoBHBIE 0MOMBI cymny, «KnumaTtudeckue nosica 3emiun», « Tynapay, «Taiiray, «CMemaHHbIi
necy, «lllupokonucTBeHHslil gec», «Crenby, «CaBanHay, «IlycTeisy, « Tponuyeckuil necy.

O6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YesioBek U OKpYKa0OIIASA Cpeaa

DKOJIOTUYECKHEe KpU3HChI W WX NpuuuHbL. BosnpelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3aAyIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsa3HeHre BOAHOM cpeapl. OxpaHa BOIHBIX
pecypcoB. Pa3pymienue nousbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue kimumMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTEIBHBIN U )KUBOTHBINA MUp. OXpaHa pacTUTEILHOTO
U KUBOTHOrOo Mupa. OCHOBHBIE TNPUHIMUIBI OXpaHbl Mpupoabl. Kpacuble kHuru. Ocobo
oxpansiembie ipupoiabie Tepputopun (OOIIT). botanudeckue caapl 1 300J0TUYECKUE TAPKH.

OcHOBHBIE TIPUHIIUITBI YCTOMUMBOTO Pa3BUTHUs YellOBEYECTBA M MPUPOJbL. ParmonansHoOe
IPUPOJIOTIONIB30BAHUE U COXpaHEHHE OMOJIOTMYECKOTro paszHooOpasust 3emuu. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3UCOB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCa
1 €r0 BEPOSTHBIC MOCIEACTBHSL.



Pa3BuTHe METOMOB MOHHTOPHHTA pPAa3BUTHS OMACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemmuble ucciedosanuss nepexooa K pecypcocbepeearowelt. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. Bbuonocuueckoe pasnoobpasue u o6uopecypcvl. Hayuonanvnvle ungopmayuonmvie
cucmemvl, obecneyusaoujue O0OCMYn K UHGOpMAYUU NO COCMOSIHUIO OMOENbHbIX U008 U
akocucmem. OCHO8bl dIKOpeaburumayuu IKOCUCmeMm u cnocoooé b6opboObl ¢ OLUONOBPENCOEHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKOoCUCEM.

JdeMoHcTpanuu

Tabmumpr w  cxembl: «3arpsisHeHHe aTMocdepb», «3arpssHeHue  ruapocheps,
«3arpsi3HeHne nouBbl», «IlapHUKOBBIN APPeKT», «Oco00 0XpaHseMble IPUPOIHBIE TEPPUTOPUL,
«Moienu yrpaBJisieMOTro MUPay.

Ob6opynoBanue: dhoTorpadguu 0XpaHseMbIX pacTeHUN 1 )KUBOTHBIX KpacHoil kauru Poccutickoi
®enepaunn, KpacHol KHUTH pErHoHa.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOI'PAMMBI 110 BUOJIOT'MHN
HA YPOBHE CPEJJHEI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

®I'OC COO ycraHaBimuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHUS OOyJaroIIUMUCS
IIPOrpaMM CpeIHEro oO1iero 00pa3oBaHus: TMUHOCTHbIE, METANIPEAMETHBIE U ITPEIMETHBIE.

B cTpyKkType JMYHOCTHBIX pE3yJIbTATOB OCBOCHHS MPOTPAMMBI MO OMOJIOTHH BBIJICICHBI
CIIEAYIOIINE  COCTABJSIOIIME: OCO3HAHWE OOYYAIOUIMMHCS  POCCHICKON  TpaKIaHCKOM
UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIIPEEIICHHIO,
Hanuuue momugayuu K OOyYEHHIO OWOIJIOTHH, YeleHanpasienHoe pasgumue BHYTPEHHHX
yOEXJeHUI JTMYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAULIMNA Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJCTBOBATHCS B
cBOCH JACATCIIBHOCTHU IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuUCymuMu CHUCTEMC
OnoIoTHYEeCKOTO  00pa30BaHUs, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKOH  KyJIbTYpHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TIJTaHbL.

JIM4HOCTHEBIE PE3YIbTAaThl OCBOCHUA IMPOTrpPpaMMEI 110 OMoIOTNH JOCTHUTAKOTCA B €ANMHCTBEC
y‘-Ie6HOI71 M BOCHHUTATEIbHOMN JACATCIIBHOCTH B COOTBCTCTBHUH C TPAAULIMOHHBIMH pOCCPIfICKPIMH
COOUOKYJIBbTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IPUHATHBIMU B
oOmiecTBe MpaBWIAMH W HOPMaMH IOBEICHHUS M CIIOCOOCTBYIOT TIpoOIleccaM CaMOTIO3HaHWUS,
CaMOBOCIIUTAHUA W CaMOPa3BUTHs, PA3SBUTHA BHYTpeHHeI\/'I MO3WIUH JTUYHOCTHU, IMMAaTPUOTU3MA U
YBaXEHHsI K 3aKOHY M MPaBOMOPSAIKY, YEIOBEKY TpyAa M CTaplieMy MOKOJEHHUIO, B3aUMHOTO
yBaKeHMs, OEpeKHOT0  OTHOIIEHHMs K  KyJbTYpHOMY  HAacjelui0 M TPagulUsaM
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, Mpupoie U OKPYKarollen cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOTro mpeamMera «broaorus» MoKHBI OTpa)xarhb
TOTOBHOCTh M CITOCOOHOCTH OOYYalOUIUXCsl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTpPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllUd, TO3UTUBHBIX BHYTPEHHHUX
yOXKIeHUI, COOTBETCTBYIOUIMX TPAJAULHUOHHBIM I[IEHHOCTSIM POCCHUHCKOTO  OOIecTBa,
paciivpeHe >KU3HEHHOTO OIbITa M OIBITa JEATENbHOCTH B IMPOIIECCEe peal3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKoOro BOCIMTAHMS:

chOpPMUPOBAHHOCTh ~ TPAKJAHCKOM MO3UIMM  OOydarollerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH JEATEIHHOCTH MPHU CO3AaHUU YUEOHBIX MMPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHHH OMOJIOTHYECKIX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3HMIHUIO MO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATSH €€;

YMEHHME yYUThIBAaTh B  CBOUX JICUCTBUAX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C pa3HBIMH YOEXKACHUSAMHU, KyIbTYPHBIMHU IIEHHOCTSIMH U COLIMATHHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOIIECCE COBMECTHOTO BBIMOJHEHHUS YYEOHBIX,
MO3HABATENbHBIX M HCCIEIOBATENbCKUX 3a/1ady, YBAXKUTEIHHOTO OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPH OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKaHUS;

TOTOBHOCTb K TYMaHUTAPHOU M BOJIOHTEPCKON JIEATEIbHOCTH;



2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

c(OPMHUPOBAHHOCTH POCCUICKON IPaskKJaHCKOHN MISHTUYHOCTH, MATPUOTU3MA, YBOKEHUS K
CBOEMY HApoOJy, 4yBCTBa OTBETCTBEHHOCTH Inepex PoauHOM, ropIoCTH 3a CBOM Kpail, CBOXO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIICHUE K MPUPOTHOMY HACIICAUIO ¥ TAMATHUKAM IPUPOJIbI, JOCTIKEHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYIIE;

CIIOCOOHOCTH OIICHUBATH BKJIAJl POCCHICKUX YYEHBIX B CTAHOBJICHUE M Pa3BUTUE OMOJIOTHH,
MMOHMMAaHMs 3HAYEHUsT OWOJIOTMM B TIO3HAHMM 3aKOHOB IMPUPOJIbI, B JKU3HMU 4YEJIOBEKa W
COBPEMEHHOT0 00111eCTBA;

uaciHas yOSKIEHHOCTh, TOTOBHOCTD K CITYXXEHUIO U 3anmuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE JTyXOBHBIX LEHHOCTEMN POCCUICKOTO HapoJa;

c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHMBATh CUTYAIIUIO U IPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSCh Ha
MOpPaJTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJIUTEIISAM, CO3/IaHUIO CEMBbH HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEITHOM KU3HU B COOTBETCTBUU € TpaaulUsiMu Hapo10B Poccuuy;

4) 3CTeTHYECKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUAs ICTETHKY ObITa, HAYYHOTO W TEXHUUYECKOTO
TBOPUYECTBA, CIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

[TOHMMAaHHE SMOLIMOHAIBHOTO BO3IEUCTBUS )KMUBOU MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHHE IPOSBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢u3uyeckoro BoCHHTAHHUS, (OPMHUPOBAHUSI  KYJLTYPbl  310POBbSI U
IMOLMOHAJIBHOIO 0JIArOIOoJIYyYHs:

MMOHMMAaHKE U peaju3alus 30poBoro u 6ezomacHoro odpasza >KM3HH (30pOBOE MUTAHUE,
coOIoieHre TUTUEHUYECKUX MPAaBHII U HOPM, cOalaHCUPOBAHHBIN PEKUM 3aHATHA U OTHAbIXA,
perynspHas ¢uzMyecKass aKTUBHOCTb), OEpPEXKHOI0, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DU3HUECKOMY U NICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE LEHHOCTH MpPaBWJI HWHIAUBUAYAJBHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBHM M HENPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aIKOTOJI,
HapKOTHUKOB, KYPEHHS);

6) TPy10BOr0 BOCIUTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAHUE LIEHHOCTU MacCTEPCTBA, TPYI0JII00HE;

TOTOBHOCTb K aKTUBHOM J1€ATE€IbHOCTU TEXHOJIOTMYECKON M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TNIAHUPOBATH 1 CAMOCTOSITENILHO BBITIOJHSATH TAKYIO AESITETbHOCTD;

WHTEpeC K pa3nuyHbIM chepaM MpodeccroHAIbHON NeATeTbHOCTH, YMEHHUE COBEPIIATh
OCO3HAHHBIH BBIOOp Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa30oBaHHUIO U CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCei
YKU3HU;

7) IKOJIOTHYECKOI0 BOCIIHTAHMS

AKOJIOTHYECKH 11eJeco00pa3Hoe OTHOIICHHE K MPUPOEC KaK UICTOYHHUKY KU3HU Ha 3emIe,
OCHOBE €€ CyIIECTBOBAHMUS;



MOBBIIIEHUE YPOBHS HKOJOTHYECKOW KYJIbTYphI: MPHOOpPETEHHE OTbBITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOXHBIX MOCJEICTBUN Ul OKPYKAIOILIEH CpeJibl;

OCO3HAHME TJIO0ATBHOTO XapakTepa OSKOJOTHYECKUX MpoOIeM M IMyTel WX pPEelIeHHS;

CIOCOOHOCTh MCIIOIB30BATh MIPUOOpETaeMble IPU U3YUEHUU OMOJIOTUH 3HAHUS M YMEHUS
IIpY pElIeHUH NpoOJieM, CBSI3aHHBIX C pallMOHAIBHBIM IPUPOJIONOIb30BaHUEM (COOIIOAECHNE
[IpaBWJI NOBEJEHUS B NPUPOJE, HAIPABICHHBIX HAa COXPAaHEHUE PAaBHOBECUS B 3KOCHUCTEMaAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEIpUATHE JACUCTBUM, MPUHOCSIIMX BpEA OKpPYKAIoLIeld NpUPOJHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMYECKHUE IOCIEICTBUS MPEANPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4ue€ pPAa3BUTOTO SKOJIOTMYECKOIO MBILIUICHUS, AKOJIOTUYECKON KYNbTYpbI, OIbITa
NESITEIbHOCTH  JKOJIOTUYECKOW  HalpaBiIEHHOCTH, YMEHHUS pYKOBOJICTBOBATbCSI HMHU B
[I03HABaTEIbHONW, KOMMYHHUKAaTUBHOW M COLIMAJbHOW MpPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKON JESITENbHOCTH IKOJIOTUYECKOM HaIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOrO MO3HAHMSI:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIIECTBEHHON TMpaKkTUKH, OCHOBAHHOTO Ha JHalloTe KYIbTYP,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM U UUTATEIbCKOW KyJIbTYpPhI KaK CpEJCTBa B3aUMOJACHCTBHS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe creun(uku OUOJIOTUM KaK HAayKd, OCO3HaHUSA €€ poju B (HOpMHUPOBAHUU
palMOHAIBHOIO HAYYHOI'O MBIIIICHHS], CO3JAHUN LIEJTOCTHOTO MPEICTABIECHUS 00 OKpYKaroLleM
MHUpE Kak O €IUMHCTBE IpHpOJbl, 4YeJIOBEKa M O0OlecTBa, B IO3HAHUUM MPUPOAHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOoOIeM COXpPaHEHHs! TPUPOTHOTO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTU OHMOJIOTMH /ISl COBPEMEHHOM IMBHIIM3AILMK: OOECleYeHUs
HOBOT'O YPOBHSI Pa3BUTUS MEIULMHBI, CO3/aHUE MEPCHEKTHBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble IpoOaeMbl Pa3BUTUS YEIOBEUYECTBA, MOMCKA MyTeH BBIXOJA U3 INI00aIbHBIX
9KOJIOTHYECKUX MPoOIeM U obecrieyeHus epexoaa K yCTOMUMBOMY Pa3BUTHIO, PAllHOHAIILHOMY
UCIOJIb30BAHUIO IIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B IOJYYEHUU OMOJIOTMYECKUX 3HAHUH B LENAX MOBBILICHUs OOLIeH
KYJIBTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM yacTh (YHKIUOHAIbHOMN
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit npu U3y4eHuu OuoJIOTuH;

[IOHMMaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HUCHOJb30BaTh IOJIydaeMble 3HaHUS Ul aHainu3a U OOBSCHEHUS SBICHUN
OKpYXXAIOILIEro MHpa M HPOUCXOJAIIMX B HEM HU3MEHEHHUH, yMeHHe JenaTh O0O0OCHOBaHHbIE
3aKJIIOYEHUS HAa OCHOBE HAYYHbIX (AKTOB M MMEIOUIMXCS [TaHHBIX C LEJIbI0 IOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJb30BaTh OMOJOTMYECKHE 3HAaHUSA MJIs pEeLIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUX;

OCO3HAHHE IICHHOCTH HAayYHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HEMPEpPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHHIO, K
aKTMBHOMY TIIOJYYEHHIO HOBBIX 3HaHMM MO OMOJOTMH B COOTBETCTBMM C >KU3HEHHBIMHU
NOTPEOHOCTSAMH.

METAINIPEIMETHBIE PE3YJIbTATBI



MetanpeaMeTHble pe3ysbTaThl OCBOCHMsI y4yeOHOro mpenMera «buosorusp» BKIIOYAKOT:
3HaYMMble IS (OPMHUPOBAHHMS MHPOBO33PEHUS  OOYUAIOUIMXCS  MEXAUCIUIUIMHAPHBIC
(MexXnpeaMeTHbIe) 00IeHayUYHbIC TOHATHS, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOW KapTHHBI MUPA
u CHCIII/I(l)I/IKy MCTOAOB ITO3HAHUWS, UCIIOJB3YCMbIX B €CTCCTBCHHBIX HAayYKaX (BCHIGCTBO, SHEprus,
SBJICHHUE, IPOIECC, CHUCTEMa, HAYYHBIH (aKT, MPUHIIMIL, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEopHsi, HCCIEOBaHUE, HAOIIOJCHUE, W3MEpPEHHE, SKCIIEPUMEHT W JpYyrue); yHHBEpCaJIbHbBIE
yueOHble NieiicTBHs (MO3HABATEIbHbIC, KOMMYHHKATHBHBIC, PETyISTHBHBIE), 00ECTICUUBAIOIINE
(dbopmupoBanre (YHKIMOHATHHONH T'PAMOTHOCTH U COIUAIBHONW KOMITETEHITUH OOYYaroIIuXCs;
CIOCOOHOCTh oOyJaromuxcs UCTIOJIb30BATh OCBOCHHBIC MEXTUCIUTUTHHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJbHbIE Y4eOHble JEHCTBUS B IIO3HABATEIbHOM U
COLIMAIBHON ITPAKTHKE.

B pesynprate wu3ydeHuss OWOJOTMH Ha YpPOBHE CpEeIHEr0 o0O0mero oOpa3oBaHus Y
obOyuarorierocs OyayT chopMUpOBaHBI MMO3HABATENbHBIE YHUBEpPCAJIbHbIE Y4eOHBIE NIEWCTBUS,
KOMMYHUKATHBHBIC YHUBCPCAJIBHBIC y‘~IG6HI)IC I[CI\/JICTBI/HI, PEryIATUBHBIC YHHUBCPCAJIBHBIC
y‘-Ie6HBIe JIeI\/'ICTBI/IH, COBMECTHAs OCATCIBHOCTD.

MertamnpeqMeTHbIE pe3yJabTaThl OCBOSHHS TPOTPaMMBI CPEIHEro 00Iero oO0pa3oBaHHS
JAOJIKHBI OTPaXXaTh:

OBJIaIleHI/Ie YHUBEPCAJIbHBIMHA y‘leﬁHI)IMI/I MO3HaABaTCJIbHBIMU )IeﬁCTBHﬂMH:

1) 6a30BbIe JJOrMYeCKHe AelCTBUS:

CaMOCTOSITENIEHO (OPMYJIMPOBATh M aKTyaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

WCTIOJIH30BaTh MIPU OCBOCHUH 3HAHHI PUEMBI JIOTHUECKOTO MBIIIUICHUS (aHaI13a, CHHTE3a,
CpaBHEHHUs, Kiaccuukanuu, OOOOIIEHUs), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHSATUN
(BBIOCTATH UX XapaKTepHbIC PU3HAKH, YCTAHABIMBATD CBS3H C IPYTUMU TIOHSATHSIMH );

OTIpENeNATh LENH ACATEIBHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HX JIOCTHKCHHS,
COOTHOCHTB PE3YJIbTAThI ICATEILHOCTH C TOCTABICHHBIMU IICIISIMH;

WCIIOJb30BaTh OWOJIOTUYECKUE TIOHATHS ISl OObsSCHEHHS (DAaKTOB M SIBJICHUU JKUBOU
TIPUPOJIBI;

CTPOMTBH JIOTHUECKUE PACCYKICHHsI (MHIyKTUBHBIC, JICTYKTUBHBIC, TI0 aHAJIOTHH ), BBISBIIST
3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BBIBOJBI U
3aKITFOYCHHUS,

MPUMEHSTh CXEMHO-MOJICIIBHBIC CPENICTBA JUIs TPEJICTABJICHUS CYIECTBCHHBIX CBS3ei U
OTHOIICHUH B M3Y4Ya€MbIX OMOJIOTMYECKHX OOBEKTaX, a TAKXKEe MPOTHBOPEYHI PA3HOrO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALMOHHBIX HCTOYHHKAX;

pa3pabarbiBaTh IUIaH PELICHHUS MPOOJIEMBI C YIETOM aHAJIN3a UMEIOIIMXCS MaTepHabHBIX
Y HEMAaTepUABHBIX PECYPCOB;

BHOCHTb KOPPEKTHBBI B JICATECIHLHOCTh, OIECHHBATH COOTBETCTBUE PE3YJILTATOB IICIISIM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSIX pPEaTbHOT0, BHPTYalIbHOTO H
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHHE IPU PEIICHUH KU3HEHHBIX MPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbLCKIE TeCTBHS:

BIIAJIETh HABBIKAMHU Y4e€OHO-HCCIIEI0BATENbCKONW M MPOEKTHON AeATEIbHOCTH, HaBBIKAMU
pazpeleHus mpoodiIeM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOMCKY METOJIOB
pElIeHUs MPAKTUIECKHX 3a1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB MMO3HAHUS;



WCIIOJIb30BAaTh PA3NIMYHbIE BUIBI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHHS, €TO
WHTEPIIPETAINH, MTPEOOPA30BAHUI0 W MPUMEHEHHUIO B y4EOHBIX CHUTYallMsSX, B TOM YHCJE TPHU
CO3JaHUH YYEOHBIX U COIMAILHBIX TPOCKTOB;

(dhopMHpOBaTh HAYYHBI THUI MBIILIICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHUECH, KITFOUEBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTEIBHON JEATEIHHOCTH U
KU3HECHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJICICTBEHHBIC CBSI3M M aKTyaJM3UpOBaTh 3a/ady, BBIJIBUIaTh
TUTIOTE3Y € pelIeHNs], HaXOUTh aprYMEHTBI JUIS JJOKa3aTeIbCTBA CBOMX YTBEPXKACHUM, 33/1aBATh
MapaMeTpsl U KPUTSPUHU PEIICHUS;

aQHAJIM3UPOBATH MOJTYICHHBIC B X0JI¢ PEIICHUS 3a/1a9H Pe3yJIbTaThl, KPUTUICCKH OICHUBATH
WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CUTYAITUSIM, OIIEHUBATh TIPUOOPETEHHBIN OIIBIT;

OCYIIIECTBIISTh IEJICHANIPABJICHHBIN MMOUCK TIEPEHOCA CPEACTB U CHOCOOOB JICHCTBUS B
npo¢ecCHOHANBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAaHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0  oO0iacTu
KHU3HEICATCIILHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC HJICH, MpeiaraTb OPHTHHAIBHBIE TOJIXOJBl W PEIICHUsS, CTaBUTH
poOIeMBI M 3a/1a4H, JIOYCKAIONTUE alTbTEPHATUBHBIE PEIICHHS.

3) pabora ¢ uHpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HHPOpMAIHH (TEKCTE Y4eOHOTO TOCOOus,
HAy4YHO-TIONMYJISIPHON JIUTEpaType, OMOJIOrMYECKUX CIOBApsSIX U CIPAaBOUYHHUKAX, KOMIBIOTEPHBIX
0a3ax JnaHHBIX, B VHTepHeTe), aHaTu3WpoBaTh HWHOOPMAIUIO PA3IUYHBIX BHIOB U (HopM
MIpe/ICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampockl U MPUMEHSATh Pa3IMYHbIE METOJBI MPU TMOHCKE M OTOOpe
OroJIoTHYeCKO HH(pOpMaIINK, HE0OXOMMOM JIJIsl BBITIOJIHCHUS YIEOHBIX 3a/1a4;

MPUOOpPETaTh OMBIT MCIOJIb30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO BBIOMpaTh ONTHUMAIbHYIO (OpPMY NPEACTaBICHUS OUOJIOTUYECKOM
nHpopManuu (cxembl, TpaduKu, TUarpaMMbl, TaOJUIIBI, PUCYHKH U IPYTOE);

WCIOJIb30BaTh HAYYHBII S3BIK B KayecTBE CpPEICTBA IMpU paboTe ¢ OMOIOrHYecKOi
uHpopMaluen: NPUMEHITh XUMHUYECKUe, (PU3MUecKne U MATeMaTUYeCKUE 3HAKH U CHUMBOJIBI,
dbopmynbel, abOpeBUaTypy, HOMEHKIATypy, HCIOJIb30BaTh W MpPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATIISIIHOCTH;

BIIQJIETh HABBIKAMU pPACMO3HABAHUA U 3al(UTHl WHGOpMaluu, HHPOPMAIIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiageHne yHUBePCAJIbHBIMH KOMMYHUKATUBHBIMY J1CTBUSIMH:

1) obmenne:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BceX cepax KM3HU, aKTUBHO Y4acTBOBATh B JIMAJIOTE
WM TUCKYCCHUHU TIO CYIIECTBY 00CYykJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIMPOCHI, BBHICKA3bIBATH
CYXJCHUS OTHOCUTEIIbHO BBHITIONHEHHUS TMpeiaraeMoil 3ajJaud, YYWUThIBAaTh WHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHH);

pacmo3HaBaTh HeBepOAbHBIE CpEACTBA OOIIEHHs, MMOHUMATh 3HAUYEHUE COLMATBHBIX
3HAKOB, MPEANOCHUIOK BOSHUKHOBEHUSI KOHPIUKTHBIX CUTYallUl, YMETh CMSTYATh KOH(MIUKTHI U
BECTH MIEPETOBOPHI;



BJIAJIETh PA3JIMYHBIMH CIOCOO0aMH OOIIEHUS W B3aMMOJACHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBISATh YBAKHUTEIHHOE OTHOIIEHNE K COOSCETHUKY U B KOPPEKTHOH (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl IeSITeTIbHOCTD:

[IOHMMAaTh U UCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW M MHAMBUYaIbHON pabOThI MpHU
pemeHn OMOJIOTHYeCcKOi MpoOIeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHUS TPYIIIOBBIX
(dbopM B3aUMOACUCTBUS MPH pelICHNH yIeOHOM 3a1auu;

BBIOMpATh TEMATHKY U METOIBI COBMECTHBIX NEHCTBHH C y4€TOM OOLIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/I0T0 4jieHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JESTeNbHOCTH, OpPraHU30BbIBATH U KOOPAWHUPOBATH
JNEUCTBHS 0 €€ NOCTHKEHHIO: COCTABIIATH IIJIaH IEHCTBUM, PaCIpeIesaTh POJIU C yY4ETOM MHEHUI
YYaCTHUKOB, 00CYXJaTh pe3ylIbTaThl COBMECTHON PabOTHI;

OIIEHMBATh KayeCTBO CBOETO BKJIAJa M KaKJI0TO y4aCTHUKA KOMaH/bI B OOLINI pe3yibTar
0 pa3paboOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE MPOEKTHI, OIEHUBATh WJEH C MO3ULHUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETHYECKOE TIOBEIEHHWE B PA3IMYHBIX CHUTYalMsX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaxKeHHe, ObITh MHUIIMATUBHBIM.

OBiageHHe YHUBePCAJbHBIMHU PeryISTUHBHBIMHU J1eiiCTBUSIMH:

1) camoopranu3anms:

UCIOJb30BaTh OWOJIOTMYECKUE 3HAaHUSA [UId BBIABICHHS NpoOJIEM M HX pELICHHUsS B
AKHU3HEHHBIX M YYEOHBIX CUTYyallUsX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHWMU 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKH B CBOMX
JNEUCTBUAX M IOCTYNKax IO OTHOLICHUIO K JKMBOW NMPHUPOAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYKaIOIIHX;

CaMOCTOSATEJIBHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBISBIATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJauyd B OO0pa30BaTEIbHON JAEATEIBHOCTH MU
YKU3HEHHBIX CUTYyalVsIX;

CaMOCTOSATEJIBHO COCTaBIIATh IJIaH pelieHUs NpoOiIeMbl ¢ yUETOM HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEINOYTEHUH;

JlaBaTh OLICHKY HOBBIM CHUTYaLlUsIM;

paclIupATh PaMKU Y4€OHOTO IIpeJMeTa Ha OCHOBE JINYHBIX MPEANIOUYTEHHIH;

JiesIaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATh (POPMUPOBAHHIO M MPOSIBIICHUIO IIUPOKOM 3pyIUIIMK B Pa3HbIX 00JacTIX
3HaHUM, OCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEeNbHbINA U KYJIbTYpHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISAM;

BJIaJIeTh HAaBbIKAMM TMO3HABATEILHON pe(IeKCHN KaK OCO3HAHUS COBEpPIIAeMbIX JEHCTBHH
U MBICTIMTEIBHBIX MPOLECCOB, UX PE3YAbTATOB U OCHOBAHUH, UCTIOJIb30BaTh NPUEMBI pedIeKchu
JUISL OLIEHKU CUTYaIluH, BIOOPA BEPHOTO PEIICHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHMMATh PELIEHUS M0 X CHWKEHHUIO;

IIPUHUMAaTh MOTHUBBI U ApIYMEHTHI APYTUX MIPU AHATU3E PE3YJIbTaTOB AESTENbHOCTH;



3) npuHsTHE CeOsl M IPYTHX:

MPUHUMATH ceOs, TOHUMAsi CBOM HEIOCTATKU M JJOCTOMHCTBA,

IIPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U MPaBO APYrHX Ha OLUIHOKH;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP C ITO3ULIUHU IPYrOro YesloBeKa.
HNPEIMETHBIE PE3YJIbTATbBI

[IpenMeTHbIC pe3yabTaThl OCBOCHHUS COJIEp)KaHUs ydeOHOTO Tpenmera «buosorus» Ha
yriy0IEHHOM YpOBHE OPHEHTUPOBAHBI HA 0OecrieueHne MpoPIIBHOTO 00YIeHUs 00yJIarOIIIXCs
ouonoruu. OHU BKITFOYAIOT: crielu(UdecKue sl OMOJIOTHU HaydHbIC 3HAHUS, YMEHUS U CITOCOOBI
JNCHCTBUI TI0 OCBOCHUIO, MHTEPIIPETAIIMHA W TIPeoOpa30BaHUIO 3HAHHM, BHUJIBI JACITCIBHOCTH IO
MOJIYYECHUIO HOBBIX 3HAHUH M WX NMPUMCHCHHIO B PA3JIMYHBIX yYCOHBIX, a TAKKE B PEATbHBIX
KU3HEHHBIX cUTyarusaX. [IpeqmMeTHbIe pe3yabTaThl MIPEICTaBICHBI TI0 TOJaM H3yUICHHSI.

[IpenMeTHBIC Pe3yIbTaTHl OCBOCHHS yaeOHOTO peamera «bruonorus» B 10 kracce nomkHbBI
OTpaXKaTh:

c(OPMHUPOBAHHOCTH 3HAHUK O MECTE M POJIU OHMOJIOTHH B CHCTEME €CTCCTBCHHBIX HayK, B
(hOpMHPOBAHHH €CTECTBEHHO-HAYYHOH KapTHHBI MHPA, B TIO3HAHUY 3aKOHOB IIPHPOJIBI M PEIICHUN
po0JIeM paroHAIBHOTO MPHPOJIOTIONB30BAHNUS, O BKIIAJEC POCCHICKIX M 3apPYOCIKHBIX YIEHBIX B
pa3BuUTHE OMOJIOTHH,

BJIQJICHUE CHUCTEMOU OHMOJOTMYECKHX 3HAHWW, KOTOpas BKIOYACT: OCHOBOIIOJIATAOIIHE
OMOJIOTUYECKHE TEPMHHBI M TIOHATHS (OKM3Hb, KJIETKa, OPraHu3M, METa0OoJIM3M, TOMEOCTas,
CaMOpEeTryJISlNs, CAMOBOCIPOU3BECHHE, HACIEICTBEHHOCTh, N3MEHUUBOCTb, POCT U Pa3BUTHUE),
ononornueckne Teopun (kimerouynas Teopus 1. IlIBamna, M. Ilneiinena, P. Bupxogna,
XpoMOcCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yaenust (H. V. BaBunoBa — o menTpax
MHOT000pa3usi U MPOUCXOKIACHUS KYJIBTYPHBIX PACTEHHUI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MIEPBOrO MOKOJIEHUS, PACHIEIUICHUS, YUCTOThHI TaMeT, He3aBUCUMOT0 HacnenoBanus . Mennens,
TOMOJIOTUYECKHX PSJOB B HacleACTBeHHOW wu3MeH4YnBocTH H. WM. BaBunopa), nmpuHIIUTIIBI
(KOMIUIEMEHTapPHOCTH);

BJIaJICHHE OCHOBHBIMU METOJIAMU HAYYHOTO MO3HAHUS, UCHOJB3YEMbIX B OHOJOTHYECKHUX
UCCIIEIOBAaHUSX KUBBIX 00BEKTOB (ONHCAHUE, U3MEPEHUE, HAOIIOICHHE, SKCIIEPUMEHT);

YMEHHE BBIJCNATh CYLIECTBEHHbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKApHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHMW3MOB, B TOM 4Hclie OaKkTepHii, rpubOB, pacTeHHil,
KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM OPraHOB PACTEHHIA, )KMBOTHBIX, YEIOBEKA,
MIPOLIECCOB KUBHEACITENbHOCTH, MPOTEKAIOIIUX B OPraHu3MaxX paCTeHUIA, J)KUBOTHBIX U YEIIOBEKA,
OMOJIOTHYECKHX MTPOIIECCOB: 0OMEHa BeleCcTB (MeTa00JIM3M), IPEBPAILICHUS SHEPTUH, OPOKEHHUS,
aBTOTPO(HOIO ¥ TeTepOTPO(PHOTo TUIIOB MUTAHUS, POTOCUHTE3A U XEMOCHHTE3a, MUT03a, Mei03a,
rameToreHesa, sMOpHUoreHesa, MOCTAMOPHUOHAILHOTO pa3BUTHS, pa3MHOKEHHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aWMOJICHUCTBUSA TE€HOB, IeTEpo3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHME YCTaHaBIIMBATh B3aHMMOCBSI3U MEXIy OpraHOUJAMHU KIETKH U WX (PYHKUUIMH,
CTPOEHHUEM KJIIETOK Pa3HBIX TKaHEH M UX PYHKIUAMH, MEXIY OPraHaMu U CUCTEMaMH OPTaHOB Y
pacTeHMii, >KMBOTHBIX W YeJOBeKa U HUX (YHKIUSIMH, MEKIy CHCTEMaMH OpPraHOB M HX
GYHKIHMSAMHE, MEXIy dTamaMu oOMEeHa BEIleCTB, dTalaMd KIETOYHOTO IMKIA U >KM3HEHHBIX
IMKIIOB OPraHM3MOB, JTamamMu 53MOPHOHATBHOTO pPAa3BUTHS, TEHOTHUIOM U (DEHOTHIIOM,
¢deHoTUNOM U (pakTopamMu cpesibl OOUTaAHHUS;



YMEHUE BBISBISATh OTIWYUTEIbHBIE MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIE PACTCHUH,
YKUBOTHBIX U YEJIOBEKA;

YMEHHE UCTOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY JIJIsl JOKA3aTeJIbCTBa POJACTBA OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIIL,

yMEHUE peniaTh OMOJOTUUECKHE 3a/1a4H, BBISBIISTh IPUUYMHHO-CIICICTBEHHBIC CBA3U MEXKTY
HCCIEAYEMbIMU OMOJIOTUUECKUMU MPOIECCaMU U SIBJICHUSIMH, JI€TIaTh BBIBOJBI M MPOTHO3BI HA
OCHOBAHHUU TOJy4E€HHBIX PE3yIbTaTOB;

YMCHHE BBIMOJHATH JIA0OPATOPHBIC W IMPAKTUYECKUE PaOOThI, COONMIOIATh MpPaBHIIA TPH
paboTe ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bl, MPOBEPATH HUX OSKCHEPUMEHTAIBHBIMH CPEICTBAMH,
hopmyIupys 11eTb UCCIeA0BAHMS, aHAIM3UPOBATh MOJyYE€HHBIE PE3YAbTAThI U JIeJIaTh BHIBOIBI,

YMEHHE y4acTBOBaTh B y4e€OHO-UCCIIEIOBATEILCKOM paboTe Mo OMOJIOTHH, IKOJIOTHH W
MEJIMIIMHE, TIPOBOJUMOIN Ha 0a3e IIKOJIbHBIX HAay4YHBIX OOIECTB, W MYOJMYHO TPEICTaBIIATH
MOJTyYeHHBIC PE3ybTaThl HA YUCHUUECKUX KOH(PEPEHIIUSX;

YMEHHUE OI[EHUBATh 3TUUECKHUE aCTIEKThl COBPEMEHHBIX UCCIIEIOBAHUM B 00JIaCTH OHOJIOTHH
U MEIUWIHHBI (KJIOHUPOBAHHWE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HAIPaBICHHOE H3MCHECHHE
Tre€HOMa M CO3/IaHHe TPAHCTCHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOODP OymyIiel mpodecCHoHATBHOM NEeATeTLHOCTH B
obsacTu OMOJIOTHH, METUITMHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CEITHCKOTO XO3SMCTBA, TUIIEBOI
MIPOMBIIIJICHHOCTH, YIyOJIsTh MO3HABATEIHHBIN HHTEPEC, HAMPABIICHHBIN HA 0CO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH MpodeccCHu U MPOJOLKEHHE OHOJIOrHuYecKoro 00pa3oBaHus B OpraHU3aIusaxX
cpenHero mpodeccuoHaILHOTO M BBICIIIETO 00pa3oBaHUsI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOT0 npeamera «buosnorus» B 11 kracce nomxHbI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAHHUI O MECTe M POJIM OHMOJIOTUU B CUCTEME E€CTECTBEHHBIX HayK, B
(GbopMHUpPOBAaHUM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B IO3HAHUU 3aKOHOB
MPUPOJBI U PELICHUU 3KOJIOTMYECKUX MPOOJIEM YeIOBEYECTBA, a TaKXkKe B PEIIEHUU BOIPOCOB
paIOHAaIBLHOTO MPUPOIOTIONIB30BaHUS, U B POPMUPOBAHUY LICHHOCTHOTO OTHOIIEHUS K PUPOJIE,
oOlIeCTBY, YENOBEKY, O BKJIaJe POCCUHCKHUX U 3apyOeKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHUE
O1OJIOTUH;

YMEHHE BJIJIeTh CUCTEMON OMOJIOTMYECKUX 3HAHUHM, KOTOPAsl BKIIOYAET OMpPENeICHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOMOJATAIOIIUX OHOJIOTMYEeCKUX TEPMHHOB M TOHATUN (BUL,
JKocucTeMa, Owocdepa), Ouonormyeckue Teopuu (dBoaronnoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKasi Teopus s3Boironmu), yuenus (A. H. CeBeproBa — 0 myTsSX W HamlpaBlIECHUSX
ssosonnn, B.W. BepHajackoro — o 6uocdepe), 3akoHbI (reHeTndeckoro papHoBecus Jx. Xapau
u B. BaiinOepra, 3apogpimeBoro cxoactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTHUH ), THIOTE3bI (THnoTe3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIETh OCHOBHBIMH METOJIAMU HAyYHOTO [IO3HAHUS, HCIOJIb3YEeMbIMU B
OMOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB U DJKOCHCTEM (OMHCAaHHME, H3MEpPEHUE,
HaO0/IeHNe, YKCIIEPUMEHT), CIOCO0aMU BBISBICHUS M OLIEHKH aHTPOIMOTEHHBIX M3MEHEHHH B
IIPUPO/IE;

YMEHHE BBIJENATh CYIIECTBEHHBIE MPU3HAKUA: BHJIOB, OHMOTEOIICHO30B, IKOCHCTEM U
ouoctepsl, CTaOMIM3UPYIOIMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro OTOOopa,
IIOTIATPUYECKOTO M CUMIIATPUYECKOTO BUI000pa30BaHMsl, BIUSHUS JABIKYIIUX CHJI 3BOJIOLUN
Ha TeHO(OH]T TOMYSIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpelie OOUTaHusl, YepelOBaHUs
HaIpaBJIEHUW YBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B IKOCHUCTEMAX;



YMEHHUE YCTAaHABIIMBATh B3aMMOCBSI3U MEX/Ty IPOIIECCAMH ABOJIIOINH, IBHKYILIUMHU CUITAMHU
AHTPOTIOTEHE3a, KOMIIOHEHTAMH PAa3JIMYHBIX OKOCHCTEM U MPUCHOCOOJICHUSMU K HHUM
OpraHU3MOB;

YMEHHE BBISBISITh OTIUYUTEIHHBIC PU3HAKH JKUBBIX CHCTEM, TPUCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, a0MOTHUYECKHMX M OMOTHYECKUX KOMIOHEHTOB KOCHUCTEM, B3aUMOCBS3EU
OpPraHu3MOB B COOOIECTBAX, AaHTPOIIOTEHHBIX N3MEHEHHI B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOJIB30BaTh COOTBETCTBYIOIINE apTYMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JUISi JOKa3aTeJIbCTBA POJICTBA OPTaHMU3MOB PAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHMs, €IMHCTBA YEJIOBEYECKHX pac, HEOOXOIMMOCTH
COXpaHEHHsT MHOTOO0Opas3us BHJOB M KOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOIBI U
YeJI0BEYECTBA;

YMEHHE pemiaTh OMOJOTHUECKUE 3a][auM, BBISBIATH IPHUYNHHO-CIICICTBEHHBIE CBSI3H MEXTY
UCCIIeTyeMBIMH OMOJIOTMYECKHMH TIPOIIECCaMH U SIBIICHHUSIMH, JIeNIaTh BBIBOJBI M MPOTHO3HI Ha
OCHOBAHWU TIOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBINOJHATH JJAOOpAaTOpHbIE U MpPaKTUYECKHE padoThl, COONIIOATh MpaBHIa MPH
pabote ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPITh WX OKCIECPUMEHTAIBHBIMH CPEJICTBAMH,
bopMymHpys 1ENb UCCIETOBAHMS, aHATTM3UPOBATH IOJTYIEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4acTBOBAaTh B y4eOHO-MCCIIEIOBATEILCKON paboTe MO OWOJIOTHH, SKOJIOTHU H
MEIUIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJHMYHO TPEACTABISATH
MOJTyYCHHBIC PE3YIbTAThl HA YICHUUECKUX KOH(PEPEHITHSIX;

YMEHHME OLEHHBATh THUIOTE3bl U TEOPUM O TMPOUCXONKICHUM MKU3HHU, YeJIOBeKa H
YeJI0BEYECKHX pac, O MPUYMHAX, MOCIEACTBUAX U crocolax MpeAoTBpAIICHUs TII00albHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISATh OCO3HAHHBINA BHIOOP OyayIiei mpodheccnoHaaIbHOM AeITeIbHOCTH B
obnactu GMOJIOTUH, SKOJIOTHH, IPUPOAONOIB30BaHUS, MEAULIUHBI, OMOTEXHOJIOTHH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO3AWCTBA, MUIEBOI MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
MHTEpEC, HaIlPaBJICHHBIM Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH MPOGECCHH U MPOI0KEHUE
Ouosoruueckoro oOpa3oBaHMsl B OpraHU3alUsAX CPEAHEro Mpo(ecCHOHATBLHOTO W BBICLIETO
o0Opa3oBaHUsI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoumnuecTBo yacos DJIeKTPOHHBbIE
Ne IpakTny (uu¢posbie)
/i HaumenoBanue pa3aejioB U TEM NMPOrpaMmMbl Bcer KO]—[TpOJ‘[])]-[])[e eCKHe oﬁpasonaTe.Hbele
0 padoTbI
padoThI pecypcebl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U UX U3YUCHHE 1
3 Buomorus kneTku
4 XuMHYecKasi OpraHu3aIus KISTKH 10
5 Crpoenue 1 pyHKIIUN KIETKH 8
6 OOmMeH BelecTB U MPEBPAICHUE YHEPTUHU B KIIETKE 9 4
7 Hacneacreennas nudopmanus u peams3anus e€ B KJICTKe 9
8 JKU3HEHHBIN UK KIIETKA 6 1 2
9 Ctpoenue u pyHKIIMH OPraHU3MOB 17 3
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 3
1 I'enetnka — Hayka 0 HaCJIEICTBEHHOCTH U U3MEHYUBOCTH 5 1
OpraHu3MOB
12 3aKOHOMEPHOCTH HACJIeICTBEHHOCTU 10 2
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 2
14 ['eHeTnka yenoneka 3 1
15 Cenexuus opraHu3MoB 4 3
16 buoTtexHonorus U CHHTETUYECKast OUOJIOTHS 4 1
17 PesepBHoE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O I[TPO'PAMME 102 3 29
11 KJIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne ni/m HaumeHoBaHue pa3iejioB M TeM NPOrPaMMbl Konrpoabhnbie | IlpakTHueckue (wipposric)
Bcero o0pa3oBareJ/ibHbIe
padoTbI padoThI pecypest
1 3apokIeHNe U PA3BUTHE IBOJTFOIIHOHHBIX 4
MpeACTaBICHUIN B OMOJIOTHH
2 MukposBontonus U €€ pe3yiabTaThl 14 2
3 Maxpo3BOJTIOIHUS U €€ Pe3yJIbTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3emJie 15 15
5 [TpoucxoxaeHue yeaoBeka — aHTPOTIOTeHE3 10 1
DKOJIOTUSI — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB 1 HAJIOPTAaHU3MEHHBIX CUCTEM C 3 0.5
OKpYyKarolen cpeon
Opranu3Mebl U cpeia OOMTaHUS 15
DKOJIOTHS BUJIOB M IMTOMYJISIIUN 0.5
DKOJIOTHS COOOUIECTB. DKOJOTUYECKUE CUCTEMBI 12 0.5
10 buocdepa — rimodanbHas 3KkocucTemMa
11 UYenoBek 1 OKpyXkarolas cpea
12 PezepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB ITO I[TPO'PAMME 102 0 7.5




INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBo 4acoB
K ar
ot IIpak A
Ne TPOJI a
THYEC DJaeKkTpoHHbIe HHPPOBHIE 00pa3oBaTeJbHbIE
n/ Tema ypoka Bcer | bHBI H3y4
KHe pecypcbl
n 0 e eHH
padort
pado |
bl
ThI
4.09
1 bronorus kax KOMILISKCHs HayKa i Kak HacTs 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOTO OO0ITECTBA
6.09 https:/Awww.youtube.com/watch?v=SoHkTau2BUw
2 JKuBbIe cHCTEMBI M UX CBOWCTBA 1 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
index=1 pp=iAQB
3 YpoBHEBas OPraHNU3aIHs KUBBIX CHCTEM 1 8.09
11.09
4 VeTOpHs OTKPBITHS H H3YHCHUA IUICTKHL, 1 https://resh.edu.ru/subject/lesson/5383/
Knerounas teopus
MeToapl MOJIEKYIISIPHOM 1 KJIIETOYHOU OMOJIOTHH. 13.09
[Tpaktryeckas pabora «3ydyeHnue MeTOI0B https://www.youtube.com/watch?v=GzTO2vL zyL A
5 KJICTOYHOM OMoJoruu (Xxpomarorpadus, 1 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
anextpodopes, nuddepeHiuansHOe index=4 pp=iAQB
uentpudyruposanue, [1LIP)»
15.09 https://www.youtube.com/watch?v=15IV-fylKLc
6 XUMHUYECKUI COCTAB KIICTKU 1 list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=6 pp=iAQB
18.09
7 Muriepasibibie BeIlecTsa KICTKIL, X 1 https://resh.edu.ru/subject/lesson/5397/
Ouosornyeckas poJib



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Opranuyeckre BeIecTBa KIETKH — OeNKH.

20.09

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

8 Jlaboparopuas pabora «OHapykerue GenKos ¢ list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ
MTOMOIIBI0 KAYECTBEHHBIX PEAKITUI . }
index=7 pp=iAQB
22.09 https://www.youtube.com/watch?v=IKstGzYECKQ

9 CaoiicTBa, Kiaccudukaiys 1 GyHKIMHA OCIKOB list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjuJ

index=7 pp=iAQB
25.09 https://resh.edu.ru/subject/lesson/3840/

10 OpraHuyecKye BENECTBA KIETKH — YIJIEBOIbI h.ttpS://WWW'vOUtube'c.:omlwatch?vznokHGOAZ”W
list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
index=9 pp=iAQB

27.09 https://resh.edu.ru/subject/lesson/3840/

1 Opraieckue BeleCTE KIETKH — TSI https://www.youtube.com/watch?v=hfwgRQTpYb
Y list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=10 pp=iAQB

Hyxneunossie kucnotsl. JJHK u PHK. 29.09

12 Jlaopatopuas pabora «Hccienopaie https://resh.edu.ru/subject/lesson/3840/
HYKJICHHOBBIX KHCJIOT, BBIJICJICHHBIX M3 KIIETOK
Pa3IMYHBIX OPTaHU3MOBY

13 Crpoene n gymiun ATO. llpyrue 210 https://resh.edu.ru/subject/lesson/3840/
nykieosunrpudocdarsr (HTD)
CexBenuponanue JJHK. MeToipl reHOMUKH 410 htt[.)S://WWW'VOUtu be.co mlwatCh?V.:BD 60WhZYf

14 IPARCKDHIITOMHKI, POTEOMIKI ’ A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjuUJ

’ index=11 pp=iAQB
MeTompl CTPYKTYpHOU OHOJIOTHH 6.10
15 CamocrosrensHas padota Ne 1 "Xumuueckuii
CoCTaB KJIeTKU"(TecT)
16 Tune! knetok. [IpokapuoTndeckas KieTka 9.10 https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

17

CrpoeHue s3ykapuoTHYECKON KIIETKH.
[Ipaktuyeckas pabota «3yueHne CBOWCTB
KJICTOYHOH MEMOpaHbD»

11.10

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

18

IloBepXHOCTHBIN annapar KJIETKH

13.10

19

HememOpaHHbIE OpraHOU/IBI KIETKH

16.10

20

HOJIyaBTOHOMHI)Ie OpraHou bl KJICTKH:
MUTOXOHJIpUH, TacTuabl. JJabopartopnas padbota
«MccnenoBanue mia3Monn3a 1 Jeria3Moiin3a B
PACTUTCIIBHBIX KIICTKAaX»

18.10

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

21

Crpoenue u pyHKIUH s7pa

20.10

22

OnHOMEeMOpaHHBIE OPTaHOUIBI KIIETKH.
[TpakTuueckas padbota «M3yueHnne nBMKEHUS
[ATOTIIIA3MBI B PACTHTEIIBHBIX KIETKAX)

23.10

23

CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlaboparopHas pabora «13ydaeHue
CTPOEHUS KJIETOK PAa3IMYHBIX OPraHU3MOBY»
CamocrostensHas padota Ne 2 "CtpoeHue u
(YHKIIUHA OPTaHOUIOB KICTKH"

25.10

24

ACCUMWIISIIIAS ¥ TUCCUMUIISIINS — JIBE CTOPOHBI
meradoim3Ma. Tumbsl 0OMeHa BELIECTB.
JlaboparopHas padota «3yueHue
KaTaJIMTUYECKOW aKTUBHOCTH (PepMEHTOB (Ha
pUMepe aMUJIa3bl WM KaTaiasbl)»

27.10

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

25

depMeHTAaTUBHBIN XapakTep peakuuit
KJIETOYHOTO MeTabonu3ma. JJaboparopHas pabota
«M3ydenue pepMEHTaTUBHOTO paCIleIICHUS
MEPOKCH/Ia BOJIOPOJIa B PACTUTENIBHBIX U
KHUBOTHBIX KJIETKAX»

6.11



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26 benku-akTuBaTOpHI M OCIKU-UHTHOUTOPHI 8.11
27 ABTOTpO(DHBIH THUIT 0OMEHA BEIIECTB 10.11
28 dorocunTe3 13.11 https://resh.edu.ru/subject/lesson/3917/
29 Xemocunres. JlabopatopHas pabora «CpaBHEeHHE 15.11
MPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a»
AnaspoOHbIe Opranu3Mbl. Bupl OposkeHusL. 17.11
30 JlabopaTopHas padoTa «CpaBHEHHE ITPOIICCCOB
OpOXKEHUS U JBIXaHUS»
31 A9pODHbIE OPTaHH3MBL. ITAIIbI SHEPICTHHECKOro 04 https://resh.edu.ru/subject/lesson/3917/
oOMmeHa
39 DHeprus MeMOpPaHHOTO IpaIue€HTa MPOTOHOB. 2211
Cunre3 AT®: padota npotoHHOM AT®-crHTa3bI
33 Peakuuu MaTpuuHOTO CHHTE3a 24.11
34 TpaHCKpHUIINS — MaTpHuHbIii cunTe3 PHK 27.11 https://resh.edu.ru/subject/lesson/5352/
35 TpaHCIALKSA U 8 JTaIbI 29.11 https://resh.edu.ru/subject/lesson/3917/
36 Koauposare awitrokucior. Pok pubocom 8 L1 https://resh.edu.ru/subject/lesson/5352/
O6uocuHTese O6enka
37 Opranu3anys reHoMa y MPOKapHOT U SYKapHOT 4.12 https://resh.edu.ru/subject/lesson/3939/

6.12 https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

MoutekynspHble MEXaHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%
38 sykapuoT. CamocrositensHas padora Ne 3 D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%

"OO6MeH BelecTB 1 SHeprun”

D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D 1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

D1%80%D0%BE%D1%81%D0%BE%D0%B2%D
0%B0 path=yandex_search parent-
reqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubr-
yp-sas-163-BAL-1012 from type=vast

Bupycbl — BHeEKIeTOUHBIC (DOPMBI KU3HH U 8.12
39 obnuraTHbIe Mapa3uThl. [IpakTudeckas padbota https://resh.edu.ru/subject/lesson/3939/
«Co31anne MoJIeIi BUPYCay
40 BHPyCHIfe 3a007IBANN HEIOBEKA, WHBOTHBIX, 1112 https://resh.edu.ru/subject/lesson/3939/
pacTeHuit
41 HanorexHogornu B OMOJIOTUHY U MEQUIIMHE 13.12
42 YKU3HEHHBIN LUKIT KIIETKU 15.12 https://resh.edu.ru/subject/lesson/3927/
43 Martpuunsiii cunte3 JJHK 18.12
Xpomocomsl. JlabopaTopHas padota «M3yuenune 2012 httDS:/IWWW'VOUtu be.(?o m/watch.?v=-kTF5eSI(.1JA
44 XPOMOCOM Ha TOTOBBIX MUKDOTIPENIAPATAX» !|st:PLqU6V[?vau0|TLeXcIB|RZZJOhZqu|UJ
index=13 pp=iAQB
45 JleneHne KIeTKH — MHTO3 22.12 https://resh.edu.ru/subject/lesson/3927/
Tunsl kieTok. KaprokuHes U MUTOKUHES. 25.12
46 JlabopaTtopHnas pabota «HabmroneHue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MHKpOIIperapaTax )
Pery AL AH3HEHHOTO LA KIETOK 27.12 https://www.voutu be.co rp/watch?v.:qu hESOXc.L
47 Kotrposiast padora Ne 1 "Krerka” W I|st:PLqU6YDvau0|TLeXcIB|RZZJOhZqu|UJ
index=12 pp=iAQB
48 OpraHusMm Kak eIMHOE 1eTI0e 29.12 https://resh.edu.ru/subject/lesson/6770/
49 Txanu pacrenuii. JlaboparopHas pabota 10.01

«M3ydyeHne TKaHEN pacCTEHUN»



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

TkaHu )KUBOTHBIX M YelloBeKka. JJabopaTtopHas

12.01

50 . 1
pabota «/3ydueHne TkaHel KHBOTHBIX)
Opranbl. CucteMsl opranos. JJabopatopHas 15.12
o1 pabota «/3y4eHrne opraHoB IIBETKOBOTO 1
pacTeHus»
52 Omnopa Tena OpraHu3MOB 1 17.01
53 JIBIYKEHHE OPraHH3MOB 1 19.01 https://resh.edu.ru/subject/lesson/6769/
54 [Intanne opranu3mMoB 1 22.01
55 IInTanue No3BOHOYHEIX )KUBOTHBIX. 1 2401
[MuneBapuTeIbHAsS CHCTEMA YETOBEKA
56 JIpIxaHue OpraHu3MOB 1 26.01 https://resh.edu.ru/subject/lesson/6759/
57 JIpIxaHue Mo3BOHOYHBIX )KUBOTHBIX M YEJIOBEKA 1 29.01
31.01 https://resh.edu.ru/subject/lesson/2489/
58 TpaHcmopT BemecTB y OpraHu3MoB 1 https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
59 KposetocHast CHCTEMa NOSBOHOMHBIX KHBOTHEIX 1 ~02 https://resh.edu.ru/subject/lesson/1581/
U YeJIOBeKa
60 BeizieIeHNe y OpraHu3MoB 1 .02 https://resh.edu.ru/subject/lesson/2217/
61 3amura y OpraHu3MoB 1 7.02 https://resh.edu.ru/subject/lesson/1580/
62 NMMyHHas cuctema yenoBeka 1 9.02
63 Pa3znpaxxuMocTh 1 perynsuus y OpraHu3MoB 1 12.02
64 I'ymopanbiast perysisuits u SHAOKpHHHas 1 14.02 https://resh.edu.ru/subject/lesson/2458/
CHCTEMa )KUBOTHBIX U YEJIOBEKA
65 ®opMBbI pa3MHOXKEHHSI OPraHU3MOB 16.02 https://resh.edu.ru/subject/lesson/5359/
66 ITonoBoe pazmHOXKEHNE 19.02
67 Meiio3 21.02 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

68

'amerorenes. O0pa3oBaHUE U pa3BUTHE MOJOBBIX
kietok. JlaboparopHas pabora «M3ydenue
CTPOCHHA MMOJIOBBIX KJIETOK Ha 'OTOBBIX
MUKpOITpErapaTax»

26.02

69

NHuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTI'EHE3

28.02

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

70

3akiajka OpraHoB ¥ TKaHEW U3 3apOAbIIIEBBIX
JIUCTKOB

1.03

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

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

71

Poct u pa3BuTue sxuBoTHBIX. JJabopaTtopHas
pabota «BrIsiBIIeHHE PU3HAKOB CXOJICTBA
3ap011511neﬁ IIO3BOHOYHBIX KMBOTHBIX)»

4.03

72

PasMHOkeHME U pa3BUTHE PACTEHUM.
JlabopaTtopHas pabota «CTpoeHHE OpraHoOB
Pa3MHOKEHHUS BBICIIMX pacTeHU» JKU3HEHHbIE
IUKITBI pactennil. CamoctosTenbHas padota Ne
4"Pa3MHOXEHHE U pa3BUTHE OPraHu3MoB"

6.03

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

73

HcTopus cTaHOBICHUS U Pa3BUTHS T€HETUKU KaK
HayKH

11.03

74

OCHOBHBIC TIOHSITHS U CHMBOJIBI T€HETUKH.
JlaGopaTtopHas pabota «Jpo3odriia kak 00bEKT
TCHETUYECKUX UCCIICIOBAHUIN

13.03

75

3aKOHOMEPHOCTH HACIIEA0BaHUs IPU3HAKOB.
Monorubpuanoe ckpemnpanue. [Ipaktuueckas
pabora "U3ydyeHue pe3yapTaToB
MOHOTHOPUHOTO CKpELUBaHUs y Ap030(puis"

15.03

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

76

]_II/ITOJ'IOFI/I‘-ICCKI/IC OCHOBBEI MOHOFI/I6pI/I,Z[HOFO
CKpCIIMBAHUA

25.03

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



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

Ananusupyrouiee ckpemybanue. Hernomnnoe

27.03

77 1
JOMHHHUPOBAHUE
JurubpunHoe ckpeuruBanue. [Ipaktuaeckas 29.03
78 paboTa «/3ydeHue pe3ynbTaToOB AUTHOPHIHOTO 1 https://resh.edu.ru/subject/lesson/4725/
CKPELIMBAHUSA Y APO30 DI
79 Lizrosormieckie 0CHOBE! AUTHOPHAHOTO 1 104 https://resh.edu.ru/subject/lesson/4725/
CKpelrBaHus. Perienne 3a1a4 1o reHeTHKe
80 CuenieHHOE HACJIeJOBaHUE MTPU3HAKOB 1 3.04 https://resh.edu.ru/subject/lesson/4755/
81 XpOMOCOMHas TEOpHs HACTIEICTBEHHOCTH 1 5.04
82 I'enetnka moma 1 8.04
83 ['eHOTHIT KaK IIEeJTOCTHAS CHCTEMa 1 10.04
I'eneTn4eckuii KOHTPOJIb PA3BUTHS PACTEHUM, 12.04
84 YKHBOTHBIX U YejoBeka Perrenue 3aaad mo 1
T'CHETHKE.
85 3MeHYHBOCT MPU3HAKOB. BHIBI H3MEHUNBOCTH 15.04 https://resh.edu.ru/subject/lesson/5387/
86 Mo pUKAIOHHAS H3MEHINBOCTh 17.04 https://resh.edu.ru/subject/lesson/5387/
BapuannoHHBI# psi M BapraliuoHHAs KPUBAsL. 19.04
JIabopatopHas pabora «lccinenoBanue
87 3aKOHOMEPHOCTEH MOAU(PUKAITMOHHON 1
n3MeHYHBOCTH. [locTpoeHHEe BapHaIlHIOHHOTO
pslla 1 BapuallMOHHOW KPUBOID)
88 lenoTHIIMECKas H3MCHHBOCTS. 1 ce.04 https://resh.edu.ru/subject/lesson/5387/
KomOuHaTHBHAS: N3MEHYHUBOCTh
MyranuroHHasi U3BMEHYUBOCTb. [IpakTHyeckas 24.04
89 pabota «MyTanuu y Apo30¢uiisl (Ha TOTOBBIX 1 https://resh.edu.ru/subject/lesson/5387/

MUKpOIIpenaparax)»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

3aKOHOMEPHOCTH MYTaLlHUOHHOTO TIpoLiecca.

26.04

90
DIUreHeTHKa U ATUTCHOMHUKA

91 Penerinia enopera. Hpaiririecias pfl bora 29.04 https://resh.edu.ru/subject/lesson/3653/
«CocTaBlicHHE U aHATK3 POJIOCIIOBHOM»

92 MeToabl MEUITMHCKOM TeHETUKU 3.05 https://resh.edu.ru/subject/lesson/3653/
3HaYCHUE MEIUIIUHCKON TEHETHKH B 6.05

93 MPEOTBPAICHUH U JICYCHUH TCHETHIECKUX
3a00JIeBaHMI Y€I0BEKA. CAMOCTOSITENIbHAs paboTa
No 5 "T'enetuxa"
OCHOBHBIE TIOHATHS cenekuuu. JlabopaTopHast 8.05

94 pabora «M3ydeHne COPTOB KyJIbTYPHBIX https://resh.edu.ru/subject/lesson/3861/
pacTeHui U MOPOT JOMAIITHUX )KHBOTHBIX
MeTo Bl CeNeKIMOoHHOM paboThl. JlabopaTopHas 13.05

95 pabota «/3y4eHrne METOI0B CEIICKIIHH https://resh.edu.ru/subject/lesson/3861/
pacTeHuin»

96 JLOCTIDKEHHS CCNCKLHH pacTCHHi i mHBOTHfIX' 1505 https://resh.edu.ru/subject/lesson/3861/
[Ipaktuyeckas padora «I[IpuBuBKa pacTeHUI»

97 CoxpaHeHue, H3y4eHUE U UCTIOIh30BaHUE 17.05
TCHETHYECKUX PECYpPCOB
broTexHoNOTHS Kak HAyKa U OTPACIb 20.05

98 npou3BocTBa. [Ipaktudeckas padora «3yueHue https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTHH

99 OCHOBHBIC HAIPABJICHUS CHHTCTUYECKO M 21.05
ouonorun

100 XpOMOCOMHAsI U TEHHAs! MHXKEHEPUS 22.05

101 Menmunackue ouorexnosioruu KoHTposabHast 24.05

pabota Ne 2 "I'enetuka u cenexuus"



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

102

PesepBHriit ypok. [ToBTOpenue, 06001meHue,
cucremaru3anus 3Hanui Mrorosas padora 3a 1 1
Kkypc 10 emacca

24.05

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 102 3

30

11 KJIACC

Tema ypoka

KoaunyecTBo yacos

Bcero

Kon
TPOJI
bHBI
e
pado
ThI

IIpak
THYeC
Kue
padort
bl

Jar

u3y4
eHHU

DJIeKTPOHHBbIE
uu(ppoBbIe
oOpa3oBare/ibHbIE

pecypcsl

OpomononHas Teopust Y. Jlapsuna

JIBYOKylye CUITbI 3BOJIIOIMHU BUIOB 110 Y. /lapBuHY

Bopnrba 3a cymiectBoBaHue, €CTECTBEHHBIN U UICKYCCTBEHHBIN OTOOP

(DOpMI/IpOBaHI/IC CHHTETHYECKOH TEOPHHU 3BOJIOIHUN

OTamnsl OBOJIIOIIMOHHOTO ITponecca: MUKPOIBOJIIOLUA 1 MAKPOIBOJIIOLUA

OO B~ W[IN|

HOHYJ'IHI_[I/IH — JJICMCHTAapHaA CANHHUIIA 9BOJIOIHHU

N e N = =N S =

3akoH reHeruyeckoro pasHoBecus J[x. Xapau, B. BaiinGepra.
JlaboparopHas padota «BbisiBeHHE U3MEHUYUBOCTH Y 0CO0€H OJTHOTO
BHJIa»

0.5

OneMeHTapHble (aKTOPbI IBOJIIOLUH

O ekt ocHoBarens. P peKT OyTHIIOUYHOTO TOPIBIIIKA

10

Murpauuu. M3onauuu nonyasiuii: reorpapudeckasi, Ouonorunyeckas




11 EctecTBeHHbII 0TOOp — HANPaBISAIOMUN (GAKTOP IBOTIOLUU

12 ITonoBoii 0T60p 1
[Tprucnoco6IeHHOCTh OPTaHU3MOB KaK pe3yabTaT MUKPOIBOJIOLIUH.

13 JIaGoparopHas paboTa «M3ydenue apoMopho30B M UAHOAAANTALNN Y 1 0.5
pacTEHUN U KUBOTHBIX»

[Tpumeps! PUCTIOCOOICHHUH Y OPTraHU3MOB: MOP(OJIOTHYECKHE,

14 ¢uznonoruyeckre, OMOXUMUUECKHE, MOBeeHUecKue. JJabopaTopHas 1 05
pabora «IIpucnocoOneHuss OpraHu3MOB U UX OTHOCUTEIbHAS '
11EeTIECO00PA3HOCTHY

15 Bupn, ero kpurepuu u ctpykrypa. JJaboparophnas padota «CpaBHeHUE 1 05
BHJIOB TT0 MOP(OJIOTHYECKOMY KPUTEPHIO) '

16 CrpykTypa Buia 1

17 Bumoo6pazoBanue kak pe3ybTaT MUKPOIBOJIOINN 1

18 CBs13b MUKPOIBOJTIOIMH M STTUICMHOJIOTHI 1

19 MakponsBosmtonus. [TaneoHTonornyeckrue MeTo bl U3y4eHUs YBOJTIOINH 1

20 buoreorpaduueckue MeTOIbI N3YYSHHS IBOJIIOIUN 1

21 OMOPHUOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOTHUSCKHE METOIbI 1
W3YUYCHHSI SBOJTFOIIAN

99 MonexysipHO-TeHEeTHIEeCKUE, OHOXUMUYECKUE U MATEMaTHICCKUE 1
METO/Ibl U3YYCHHUS IBOJIOIHH

23 OO0mre 3aKOHOMEPHOCTH IBOJIIOIIHH 1

24 AnantuHas panuanys. HepaBHOMEPHOCTh TEMITOB BOJIFOLIUT 1

25 Hay4HbIe rUIOTE3bI IPOUCXOXKICHUS KU3HU Ha 3emiie 1

26 JloHay4dHBIE IPENCTABICHUS O 3aPOKACHNUN KU3HU 1

27 OCHOBHBIE 3Tanbl HEOPraHUYECKOM 3BOJIOLUN 1

28 ['mnoTesbl 3apoxKAEHUS )KU3HU 1




Ucropus 3emmu 1 meTo bl e€ u3ydenus. Jlaboparopuas padora

29 «M3y4yeHne 1 ONMCaHne UCKOTTAEMBIX OCTATKOB JPEBHUX OPTaHU3MOB) ! 05

30 HauanbHble 3Tanbl OpraHmyecKoil SBOITIOIIH 1

31 DBOJIONHS DYKApUOT
OCHOBHBIE 3TaITbl YBOJIIOIAN PACTUTEIILHOTO MUpa. [IpakTudeckas

32 pabota «/3ydeHne 0coOEHHOCTEH CTPOCHHS PACTCHUN PA3HBIX 1 0.5
OT/IETIOB»

33 OCHOBHBIE 3Tl SBOJIIOINN JKHBOTHOTO MUpa 1

34 DBoJrolus KUBOTHBIX. [IpakTnueckas padbota «M3yuenue 1 05
OCOOCHHOCTEH CTPOCHHUS TTO3BOHOYHBIX KUBOTHBIX) '

35 PazButne xu3Hu Ha 3emiie 1o dpaM U IEPUoIaMm 1

36 MaccoBble BEIMUPAHHSI — YKOJIOTHUECKHE KPU3UCHI TTPOIILIOTO 1

37 CoBpeMeHHBIN YKOJIOTHYECKUI KPU3HC, €r0 0COOEHHOCTH 1

38 CoBpeMeHHas cHcTeMa OPraHuYeCKOro MPOILIOTo 1

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIITHI OPTAaHHU3MOB 1

40 AHTPOTIONIOTHSI — HayKa O YEJIOBEKE 1

41 PazButHe npencraBiieHni O MPOUCXOKICHUN YEJIOBEKA 1
MecTo 4elioBeKa B CHCTEME OpraHruueckoro mupa. JlaboparopHas

42 pabota «M3y4yeHrne 0coOOEHHOCTEH CTPOCHHS CKelleTa YeIOBeKa, 1 0.5
CBSI3aHHBIX C IIPSIMOXOXKICHUEM)

43 JIBUKyIIME CUIIBI aHTPOIIOTE€HE3a 1

44 CooTHoIlIEHHE OMOJIOMYECKUX U COIMATBHBIX ()aKTOPOB B 1
aHTpOTIOTeHE3e

45 OcHOBHBIE CTaJIMU AaHTPOTIOTEHE3a

46 IlameoreHeTrka M ImajieOreHOMHUKA

47 DBOJIOIUS COBPEMEHHOTO YelIoBeKa




Yenoeueckue pacsl. [Ipaktuueckas padora «M3ydeHne SK0I0THIeCKUX

48 . 1 0.5
aJlanTalui 4eJI0BeKay

49 MexaucuuIIMHapHbIe METOIbI aHTPOIIOJIOTUU 1

50 3apoKIeHNE U Pa3BUTHE SKOJIOTHUH

51 Mertonsl s3xonoruu. Jlabopatopnas padbora «M3yuenne MeTo10B 1 05
HKOJIOTUIECKUX HUCCIICAOBAHUI

52 3HadeHne YKOJOTMYECKUX 3HAHUHN I YEI0BEKA

53 DKosorndeckne GaKTopsl 1
Abunotnueckue pakTopsl. CBET Kak 3KOJOTUYECKHI paKTop.

54 JlabopaTtopHas paboTta «BrIsiBIeHNE MPUCTTOCOOIECHUI OPTaHU3MOB K 1 0.5
BITMSTHUEO CBETa»
Abuotuueckue pakropsl. Temneparypa Kak 3K0JIOTrHUecKuil hakTop.

55 JlaboparopHas paboTa «BbIsBIeHNE PUCTIOCOOTICHUH OPTaHU3MOB K 1 0.5
BIIUSIHUIO TEMIIEPATypbI»
AbGuoTtndeckue HakTopsl. BIaxkHOCTh Kak AKOJIOTHYECKUH (HaKTop.

56 JlaGoparopHas paboTa « AHATOMHYECKHE OCOOEHHOCTH pacTEHU U3 1 0.5
Pa3HbIX MECT OOUTAHUS

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 buonoruaeckue puTMsI 1

59 JKuznenHsie GopMbI OpraHu3MOB 1

60 buotnueckue dpakropbl 1

61 3HaueHne OMOTUYECKUX B3aUMOICHCTBUI /TS CYILIECTBOBAHUS 1
OpraHu3MOB B cpefie 0OUTaHus

62 DKOJIOTHYECKHE XapaKTEPUCTUKH MOMYJIALIAN 1

63 OcHOBHBIE NTOKa3aTeNU NOMYISALMN: YACIEHHOCTD, INIOTHOCTb, 1

BO3pacCTHAad U MOJIOBast CTPYKTYpa




OcHOBHBIE TOKA3aTEH MOMYJIALHUN: POKIAEMOCTD, IPUPOCT, TEMII

o4 pocTa, CMEpTHOCTh, MUTPAIIUU 1

65 DKOJOTU4ecKasi CTPYKTypa OIS IIUN 1

66 JInHaMuKa MOMYIISIIUU U €€ perysius

67 KpuBsie pocta unciieHHOCTH nomyisinuy. KpuBbie BBDKUBaHUS 1

68 Okonorndeckas HuIa Buzaa. JlaboparopHnas padora «IIpucrnocobienus 1 05
CeMsIH PaCTEHHH K PACCEIICHUIO»

69 Buj kak cucrema nmomyssimi 1

70 3aKOHOMEPHOCTH MOBEJICHUS M MUTPALlUil 5KUBOTHBIX 1

71 Co00111ecTBO OPraHU3MOB — OHOIIEHO3 1

72 DKocHucTeMa KaK OTKpBITasi CHCTEMA 1

73 KpyroBopoT BelecTs U MOTOK YHEPTUU B IKOCUCTEME 1

74 OcHOBHBIE MOKA3aTENU IKOCUCTEMBI 1

75 DKOJIOTHYECKHUE TTUPAMUIBI 1

76 N3menenus coo01ecTB — CyKIIecCuu 1

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMBI MOPEH 1
Y OKEaHOB

78 [IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, CTEMEH, MyCThIHb

79 AHTPOTIOT€HHBIE YIKOCHCTEMBI

80 Ypboskocucremsl. [Ipaktuueckas pabota «/3yueHue u onucanue 1 05
ypOOIKOCHUCTEMBI '

81 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOACHCTBUIA 1
OpPraHu3MOB B 9KOCHCTEMAaxX
MexaHu3Mbl BO3JICHCTBUS 3arpsiI3HEHUN Pa3HbIX THIIOB Ha

82 CcyOOpraHu3MeHHOM, OPraHU3MEHHOM, OMYJIALIUOHHOM U 1

9KOCUCTEMHOM YPOBHSX




83 buocdepa — obuierutanerapaas 060104Ka 3eMin 1

84 VYuenue B. W. Bepranckoro o buocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS OHOCHEPHI 1

86 KpyroBopoThl BeecTB ¥ OMOTCOXUMUYCCKUE ITUKITBI 1

87 3onanbHOCTh Oochepsl. OCHOBHBIE OMOMBI CYIIH 1

88 YcroitunBocTh OGHochepbl 1

89 DKOJIOTUYECKHE KPU3UCHI U UX TIPHYUHBI 1

90 BosneticTBue yenoBeka Ha Orochepy 1

91 AHTPOTIOT€HHOE BO3/ECICTBIE HA PACTUTEIBHBIN U )KUBOTHBIA MU 1

92 OxpaHa pUpo Il 1

03 OCHOBHBIE IPUHITUITBI YCTOWIHMBOTO Pa3BUTHS Y€JIOBEUSCTBA U 1
TIPUPOIBI

94 ParnmonanbsHOE MPUPOIOTIONBE30BaHUE U COXPAHEHHE OMOJIOTHYECKOTO 1
pa3zHooOpa3us 3eMiu

95 O6061menHne no Teme « MUKPOIBOIIONHS U €€ pe3ybTaThI» 1

96 O6061enue o Teme «MakpodIBOIOLHS U €€ pe3yIbTaTh» 1

97 O6006menue o teme «IIporcxoskaeHne U pa3BUTHE KU3HHU HA 3eMIIC» 1

98 O606mmenue o teme «IIporcxosxieHne YeIoBeKa — aHTPOIIOTEHE3) 1

99 O06o06mIeHHe 10 TeMe «DKOJIOTUS — HayKa O B3aMMOOTHOIICHUSX 1
OpraHU3MOBY

100 O6o06menue mo reme «OpraHu3Mbl B cpeaa 0OUTaHHS

101 O60061eHne o TeMe « IKOJOTHUS BUI0B U MOMYJISIIUIA

102 | O6o6uenue no Teme «buocdepa — rinodaabHAS IKOCUCTEMAY

OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* buosnorus. buonorndeckue cucremsr u nporecchl, 10 knace/ Tepemo A.B., Ilerpocosa P.A., O0miecTBo ¢ orpaHUYEHHOW OTBETCTBEHHOCTHIO
«11OL MHEMO3UHA»

Tepemor A.B., IlerpocoBa P.A. buonorus. buonornyaeckue cucrems! u mporieccsl. 10 kimace. M.- Muaemosuna 2022

METOANYECKHUE MATEPUAJIBI 1JI51 YUUTEJIA

* MULTIMEDIA — noanepxka kypca «O01as OHoIorusyy;

* JTaboparopust KJIETKA ; Metoanueckue matepuainbl: COOpHUK HOpMATUBHBIX JOKyMeHTOB. buonorus /Coct. O.J1. Inenpos, A. T'.,
ApxkaneeB. — M.: Jlpoda, 2010

Cnucok JInTepaTypbl 1JIsl YYUTeJIs:

1 baryes A.C., I'ynenkoBa M.A., EneneBckuii A.I'. buonorus. bonbioii cripaBOYHHK AJ1s TKOJIPHUKOB U MOCTYMAIONIUX B BY3bl. — M.: JIpoda,
2011

2 bosroa 1. B. Coophauk 3amay o O0miel OMoa0ruu JIsl MOCTYIMAIMKX B BY3bl. — M.: «OHukc 2 1Bex» «Mup u oobpazoanuey, 20123 Kosnosa
T.A., Kyumenko B.C. buonorus B Tabnumax 6-11 knacesl. CripaBounoe nocodue. — M.: [Ipocda, 2010

JlonoHUTeIbLHAS JTUTEPATYPA I YUUTEJIA:

1 Anacracosa JL.II. O6mas 6uonorus. J{unaktudyeckue marepuainsl. — M.: Bentana-I'pad, 2010.- 240c.

3 Usanosa T. B. COopHuK 3a1aHuii TI0 00111e# Onomoruu: mocodue st yuanuxcs ooieo0pa3onar.



yupexaenuii /T.B. IBanoBa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznosa T.A. Konocos C.H. J/lunaktudeckre KapTOUKU-3a/1aHus 110 0011ei Onosoruu. — M.:

Wznarensckuit Jlom «'enmxep», 2012 — 96¢.

* Jlaboparopust TEHETHUKA; « Jlaboparopust OKOCUCTEMBI;

HNuTtepuer-pecypcenr: Caiitsl B UnTEpHeT:

* WWw.bio.1september.ru — razera «buosorusi» - mpuioxeHue K «1 ceHTopsi»;

* WWW.bio.nature.ru — HayuHble HOBOCTH OHOJIOTHH;

* Www.edios.ru — Diaoc — MeHTp AUCTAHIMOHHOTO 00pa30BaHMs;

« www.km.ru/education - yaeOHbIc MaTepHabl U cioBapu Ha caiite «Kupuma u Medoauit
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET
Anpeca caiitoB B MHTEPHETE
www.bio.1september.ru - razera «brosorus» - mpuioxeHue K «1 ceHTIops»
WWW.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTUH
www.edios.ru - DI0c - IEHTp AUCTaHIIMOHHOTO 00pa30BaHUsI
www.km.ru/education - YueGHbie MaTepHaibl U cjoBapu Ha caiite « Kupuut u
Medomuit» http://school-collection.edu.ru Exunas kosekius mudpoBbix 00pa3oBaTeIbHbIX

pecypcog. http://window.edu.ru/ Eansoe okHO 1ocTyma K 00pa3oBaTelibHbIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — ITpupoaa: HalMOHAIBHBIN OPTAJ.

http://obi.img.ras.ru — ba3a 3HaHuit 10 OHOJIOTHUHU YeTOBEKa. Y USOHHK 10 MOJICKY/ISIPHOM
OMOJIOTHH YeJIOBEKA, OHOXUMUH, (DM3HOJIOTHH, TEHHOM U OEJIKOBOM MHKEHEPHH.
http://www.zoomax.ru — 30010THsI: 4€JI0BEK U JTOMAIITHHE KHUBOTHBIC.

http://www.fipi.ru — ®enepanbHbIii HHCTUTYT MEAATOTMYECKUX U3MEPCHUIN


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