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MHOSACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamery "buonorus" (manee - Ouomorus) Ha
YpOBHE cpeaHero oOiiero oopa3zoBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii @eaepaunny,
OI'OC COO, Konuenuuu mnpenojgaBaHus ydeOHOro mnpeamera «buosnorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaHUS.

VYyeOubiii npeamer «buonorus» yriyonéHHoro ypoBHs uzyudenus (10-11
KJIACChI) SIBJISIETCS OAHUM M3 KOMIIOHEHTOB MpeAMeTHON obnactu «EcTecTBeHHO-
HayuyHble mnpeaMerbl». CoriacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeIMEThI, U3yyaeMble Ha YIIIyOJIEHHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHs U
NpHU3BaHbl 00ECHEeYUTh MPEEeMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01MM, cpeTHUM MpodhecCUOHATBHBIM U BhICIIUM 0oOpa3zoBaHueM. B To ke Bpems
KOKIbIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE 00pa30BaTENIbHBIX, BOCIUTATEIBHBIX W PAa3BUBAIOIINX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel o0yYarmMXCss M CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIacTW HAyYyHOTO 3HAHUS, CBSI3aHHOTO C OWOJIOTHEH,
MEIUIMHOM, SKOJIOTUEHN, TICUXOJIOTUEHN, CHOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOGHOMY mpeamery "buosorus" naér mpeacrtaBieHHE O
HeNMu M 3aja4ax u3yuyeHusi ydeOHoro mnpeamera «buonorus» Ha yriyOoiaEéHHOM
ypOBHE, onpeeseT o0sa3aTeibHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKaHUE, €T0
CTPYKTYpHpOBaHHE TIO paszielaM M TeMaM, paclpeaesieHue M0 Kiaccam,
PEKOMEH/yeT TMOCJIeI0BATeIbHOCTh U3YUYEHUs y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBA3CH, JIOTMKHA y4eOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEHW oOydaronuxcs. B mporpamme mo Ouosorum
pealn30BaH MPUHIMUI MPEEeMCTBEHHOCTH C H3Y4Y€HMEM OMOJIOrMM Ha YpOBHE
OCHOBHOTO  00miero oOpa3oBaHwus, Oyaromaps 4YeMy MPOCMaTpUBAETCA
HANpaBJICHHOCTh Ha MOCJIEAYIOIIee pa3BUTHE OWOJIOTWUYECKUX  3HAHMH,
OPUEHTUPOBAHHBIX Ha (POPMHPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOoBOM o0Opa3e JKHW3HHM, Ha
BOCMTAHHE OEPEKHOTO OTHOIICHWS K OKpyKarolied mnpupoaHoit cpeae. B
porpaMme no OHOJIOTMM TakKKe ITOKa3aHbl BO3MOXXKHOCTH Y4Y€OHOro mnpeaMera
«buonoruss» B peanmzauuu TpedoBanuii DGOI'OC COO K MIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEIMETHbIM W NPEAMETHBIM pe3yJibTaTaM OOYy4YeHHUS U B
GbopMUPOBaHUM OCHOBHBIX BHUJOB Yy4ye€OHO-TIO3HABATEIBLHON  JIESITEIHLHOCTH
00yYaroIMXcs IO OCBOCHHMIO COJCp)KaHUsS OHOJOTMYECKOr0 0Opa3oBaHUs Ha
YPOBHE CpEIHEr0 00IIero 00pa3oBaHus.

VYuebnsbiil npeaMer «buosorus» Ha ypoBHE CpeaHEro oOuiero oopa3zoBaHUs
3aBeplIaeT OuOJIOTHYECKOe oO0pa3oBaHUME B IIKOJIE W OPUEHTHPOBAH Ha



pacmvpeHue U yriyojieHne 3HaHUM oOydarouiuxcs O >KMBOM MPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOrMHM, SMOPHOJIOTMM U OUOJIOTUHU Pa3BUTHS,
TE€HETHKH, CEJIEKIIUN, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenue yueOHoro mpeamera «buosorus» Ha YriiyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMXCS K IMOCHEAYIOIIEMY IOIYYEHUIO
OMOJIOTMYEeCKOr0  o0pa3oBaHMsi B By3aX M OpraHU3alUaX  CpPEeIHEro
npodeccruonanbHOro 0opazoBanusi. OCHOBY €ro CoJAep KaHMsI COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX TMPU U3YYEHUH  OOydYarOIIUMUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pPa3fesioB OMOJIOTMU Ha YpPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUA TONy4arOT pa3ButHe. Tak,
pacuiupeHbl W yriayOJieHbl OWOJOTMYECKHWE 3HAHHWS O PACTCHUSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YeJloBeKa, OONIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHUS PUKIIAIHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JUIsl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTHYECKMX 3HAHUU C
COOTBETCTBYIOIIUMHU 3HAHUSMH, TOJYUYCHHBIMH OOYYAIOMIMMUCS TPU H3yYEHUH
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

Crpyktypa mnporpamMMbl 1o ydeOHOMY mipeamety "buomorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM ¥ DJBOJIOIMOHHBIA TOAXOABl K H3YyYEHHUIO OHMOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIE ISl AKUBbIX
CUCTEM Pa3HOTO YPOBHSI OpraHU3alllM, dBOJIOIMHA OPTraHUYECKOTO MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOTO pa3zHooOpasust Tutanetl. Tak, B 10 kmacce
U3YYarOTCSl OCHOBBI MOJEKYJSIPHOW W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH |
OMONIOTUN PAa3BUTHSA, TEHETHUKUA U CEJICKI[UH, OMOTEXHOJOTHU M CHUHTETHYECKOU
OMOJIOTHH, aKTYaJUu3HPYIOTCS 3HAHUSA OOydYarolIuXcs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (usuonoruu uejoBeka. B 11 kiacce wW3yuaroTcs SBOIIONMOHHOE
y4eHHUE, OCHOBBI 3KOJIOTUH U yUYeHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECHEYUTh  OCBOCHHE
oOydJarommuMucs OMOIOTHYECKUX TEOPUH U 3aKOHOB, HJICH, IPUHIIMIIOB U TIPABHII,
JIe)KAIINX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3uu W OCOOCHHOCTSAX KJIETKH, OpPTraHW3Ma, IOMYJISINH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAOIINXCS HAYYHBIX JOCTHXKCHHSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTMH, MPUKIAJAHBIX aClIeKTaX OMOJIOrHYecKUX 3HaHUM. s
pa3BUTUA W TOJAJEpKaHUS HMHTepeca OOydarolmuxcsi K OHOJIOTMM Hapsay Cco
3HAUYUTENIbHBIM 00bEMOM TEOPETHUUECKOTO MaTepuaia B COJEPHKAHUU MPOrpaMMBbl
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MUCTOpPUEW CTAHOBJICHUSI U Pa3BUTHS
TOW WM WUHOW 00jacTu OWOJOTHM, BKIAJOM OTEUECTBEHHBIX M 3apyOEKHBIX
Y4€HBIX B PELICHUE BaXKHEHIIINX OMOJIOTMYECKUX U HKOJIOTHUECKUX TPOOJIEM.



Lenp n3yuenus: yueoHoro npeamera «buosorus» Ha yriayOaéHHOM ypOBHE —
OBJIaJICHUE  OOy4YalIIUMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAJIBHON
OpraHu3alyy >KUBBIX CHCTEM pa3HOrO0 paHra M NPUOOPETEeHHE YMEHHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONpEeNenEHHONU o0nacTu
npo(ecCUOHaNbHON JeATEeIbHOCTH, CBSI3aHHOM C OHMOJOTHEH, WM K BBIOOpY
y4eOHOT0 3aBEeICHUS ISl TPOJIOKEHUST OMOJIOrMYECKOTO 00pa3oBaHuUs.

Joctwxenue uenu wu3ydeHus ydeOHoro mpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSX, KOHLEMIUIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUJIaX, COCTABIISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSX OHOJIOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MomyJsilus, BUa, OUOreoleHo3, ouocdepa); 0 BELAAIOMINXCA OTKPHITHIX
U COBPEMEHHBIX HCCIIEIOBAaHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaroIlMXCsi C METOJaMH TIO3HAHMS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMHU ~ METOAaMU  OMOJOTMYECKMX HayK (MOJIGKYJISpHOM W
KJIETOYHON OuONOrMu, HMOpPUONIOTMUM M OHOJOTUU pPa3BUTHS, TEHETUKH W
CEJICKIIUU, OWOTEXHOJOTMM M CHUHTETHYECKOW OMOJIOTMH, TaJ€OHTOJIOTHH,
HKOJIOTHUHM);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBENEHUS  OMOJIOTHYECKUX
uccieloBaHUd B Jyabopatropud W B Mpupoje (HaOJoJeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS YMEHHUSIMU: CaMOCTOSTEIBHO  HaXOJUTh,
aHAMM3UPOBATh U MCIOJB30BaTh OMOJIOTMYECKYI0 HWH(OPMAIMIO; TMOIH30BaATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUA ¢  COIMAIbHO-)KOHOMHUYECKHUMU ¢  HIKOJOTHYECKUMU
npobiieMaMy 4YeJIOBEYECTBA; OLCHUBATh IOCIEJCTBHUS CBOEH NEATEIBHOCTH IIO
OTHOLICHUIO K OKPYKalollled NpHUPONHON cpene, COOCTBEHHOMY 3I0pPOBBIO M
3I0POBBIO  OKPYKAIOIIUX  JIIOJeH; OOOCHOBBIBATH M  COOJIFOAATh  MEPHI
npodunakTuku MHGEKIIMOHHBIX 3a00J€BaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOM KH3HEICATEIHPHOCTA B YPE3BBIUYANHBIX
CUTyallUsX TMPUPOJHOTO W TEXHOTEHHOI'O  XapakTepa; XapaKTepHU30BaTh
COBpEMEHHBIC HAyYHbIE OTKPBITHS B 00J1aCTH OUOJIOTUY;

pa3BUTHE Y O0YYAIOIIMUXCS MHTEIUIEKTYaJbHbBIX U TBOPYECKHX CIOCOOHOCTEM
B IIPOILIECCE 3HAKOMCTBA C BBIJAIOIIUMHUCS OTKPBITHSIMH W COBPEMEHHBIMU
UCCJIEIOBAHUSAMM B OHMOJIOTHMH, PEIIAEMBIMU €10 MpoOJeMaMu, METOJO0JIOTHEH
OMOJIOrNYECKOTO UCCJIEI0BAHMS, POBEJICHUS AKCIIEPUMEHTAIbHBIX
WCCJIEI0BAHNM, PEIICHNUs OMOJIOTMYECKUX 3a/a4, MOJIEIUPOBAHUS OMOIOTMYECKUX
00BEKTOB U MIPOLIECCOB;



BOCHHUTaHUE Y 00y4aroUIMXcsl HEHHOCTHOIO OTHOIIEHUS K >KMBOM MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00bEKTaM U ABIEHUSAM; (POPMHUPOBAHUE 3KOJIOTUUECKOH,
IF€HEeTUYECKOW TIpaMOTHOCTH, OOIIe KyJbTyphl TOBEACHHS B IMPUPOJE;
WHTErpaluy eCTeCTBEHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHne  00y4arolMMUCAS ~ KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIONIB30BaHNU  (COOJIOICHUE TPaBUI TOBEJACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, OUOC(hEphl), COXpaHEHUU COOCTBEHHOI'O 3/10POBbS U 3/10POBbS
OKpYyXXaromux Jrojeid  (coOmtojgeHuss Mep npodUiakKTUKU — 3a00JI€BaHUM,
oOecrieyeHue O€30MACHOCTU KU3ZHEAEATEILHOCTH B YPE3BbIYANHBIX CHUTYalMsIX
OPUPOJHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJb30BAHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUN B TTOBCETHEBHOM JKU3HU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OoOydYarouuMmucs
VHIUBUIYaTbHOU oOpaszoBaTeIbpHON TPACKTOPUH, CIoCcoOCTBYIOIIEH
nocieaymomeMy npodecCHOHAIBHOMY CaMOOMNpPENENEeHUI0, B COOTBETCTBUU C
WHIMBU1YaJTbHBIMUA UHTEPECAMU U MOTPEOHOCTSIMU PETHOHA.

OO61iee yucI0 YacoB, OTBEJICHHBIX HA MU3y4YE€HHE OWOJIOTMH Ha Yri1yOJIeHHOM
YpOBHE cpeliHero odmiero oopaszoBanus, coctariseT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heenmo), B 11 kiracce — 102 gaca (3 yaca B Hezelo).

Ot60op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHS OUOJIOTUH
OCYIIECTBIISIETCSI ¢ YYETOM CHEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NPOJOJKEHUE OUOJIOTHYECKOTO O00pa3oBaHUsT B  OpraHU3alUSIX CPEIHEro
podeCcCHOHAIBLHOTO U BBICIIIET0 00pa30BaHUA.

O06s13aTeIBPHBIM YCIIOBUEM NPU 00YUYCHHH OMOJIOTHH HA yriayOJIEHHOM YPOBHE
ABIIAETCS TPOBEJCHUE JTa0OpPaTOPHBIX U MpaKTUUECKuX pador. Takxke ydacTue
00y4Jaromuxcs B BBINOJHEHUU IMPOCKTHBIX M yU4eOHO-HCCIET0BATEILCKUX padoT,
TEMaTHKa KOTOPBIX  OMNpEAeseTcd YYUTEJIEM Ha OCHOBE HMMEIOMIMXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MIPUPOIHBIX YCIOBUIA.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Conepxxanue mporpaMMmebl, BBIAEIEHHOE KYpPCUBOM, HE BXOIHUT B MPOBEPKY
rocyJaapcTBeHHou utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpemeHnHasi Ouoorus — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTUS
Ouonioruu.  buonmornueckue  Hayku W U3yyaeMble UMM TPOOJIEMBI.
dOyHAaMEHTalbHbIC, TPUKIAJHBIE M TOUCKOBBIE HAYYHBIE HCCIEIOBaHUS B
OuoJioruy.

3HaueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. [lpodeccun, cBa3aHHble ¢ OuoJIOTHEH. 3HaUYeHHE OWOJIOTUU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEIMIIMHE, CEeJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHcTpanumn

[Toptpersi: Apuctorens, Teodpacr, K. Jlunne#, XK. b. Jlamapk, Y. JlapuH,
VY. I'apsen, I'. Mennens, B. 1. Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuuelr u cxembl: «CBsi3b OMOJOTUM C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cucTeMbl U UX U3yUYeHHE

XKusble cucTemMbl Kak mnpeamMeT wuzydeHus Ouosoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCTb,
CIOKHOCTb M YHOPSJAOYEHHOCTh CTPYKTYpBI, OTKPBITOCTb, CaMOOpPraHHU3alusl,
CaMOBOCIIPOU3BEAECHUE, PA3IPAKUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyyd JKUBBIX CHCTEM: MOJIEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIN, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, AKOCUCTEMHBIN
(bmoreoneHoTHyeckmii), OwochepHuiii. Ilpomeccel, mnpoucxoasIue B KUBBIX
cuctemax. OCHOBHbIE TpuU3HAKU *XUBOTO. JKu3HBb Kak (opma CyIecTBOBAHUS
Marepuu. Hayku, n3ydaroniye >KMBbI€ CUCTEMBI HA Pa3HbIX YPOBHSIX OpPraHU3AIUU.

N3yuenue xuBbIX cucTeM. MeToasl Ouosormueckod Hayku. HaGmromenwue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3anus, Mmeraananus. [lonstue o 3aBucumon u
He3aBUCMMOW mnepeMeHHOW. IlmanmpoBanme oskcnepumenrta. IloctaHoBka wu
npoBepka runote3. HyneBas runote3a. [lonarue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJIYUYEHHBIX
pe3ynbraToB. [lprumHBl UCKaxeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmumplt u cxembl: «OCHOBHBIE TPU3HAKUA JKU3HWY», «buomormyeckue
cucteMbl», «CBOWCTBa KMBOM MaTepun», «YPOBHU OpraHU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTO opraHuzmay, «buoreonenos», «buocdepa», «MeTomsl
M3y4YEHUS JKUBOW MPUPOIBI».

O6GopynoBanue:  J1abopaTopHoe  OOOpydOBaHHME IS NPOBEACHUS
HaOJII0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnyeckas padora «lcnonp30oBaHUME pAa3aUYHBIX METOAOB IIpPH
U3YUECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTku

Knerka — cTpykTypHO-QYyHKIIMOHANbHAs enuHMIAa >KuBoro. KcTtopus
oTKpbITUs KieTkH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBans,
M. Ilneitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUSI COBPEMEHHOM KIETOYHOMN
TEOPHH.

Meronbl  MOJIEKYJSIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnasILHOe
HeHTpuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urkcupo8anHulx
K1emok. DNEeKTpoHHas MUkpockonusi. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. IllIBanu, M. lneiinen, P. Bupxos, K. M.
bap.

Tabnutel u cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBIM MUKPOCKOID,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX M OaKTEpUATBbHBIX KIETOK.

IIpakTnueckas padora «/3yyeHue METOAOB KJIETOYHOM OHOJIOTUH
(xpomarorpadus, snexrpodopes, muddepeHmanbHOe IEHTPUPYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- M YJIBTPaAaMHKPOIJIEMEHTHI.
Boma m €€ posb Kak pacTBOpPWTENS, peareHTa, yd4acTHE B CTPYKTYPUPOBAaHUU
KJIETKH, TEIUIOpErysiini. MuHepalbHble BelleCTBa KIETKU, UX OMOJIIOrHYecKas
poJsib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKU. buonornueckne mnonuMepsl. benku.
AMMHOKHUCTOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBOM MoJekyibl. [lepBuunas
CTpYKTypa Oeika, NEeNTUIHAs CBsA3b. BTopuuHas, TpeTU4YHAsl, YETBEPTUYHAS
cTpykTypbl. [enarypauusi. CpoiictBa OenkoB. Kiaccudukanus Oenkos.
buonornyeckue pynkunn 0enkoB. /Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUcaxapubl, OJUTOcCaxapuibl U NOJUCAXapUIbI.
OO6mmii T1uaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. ['mapodpunsHO-rUApPOdoOHBIE cBOMcTBa. Knaccudukanus aunuaos.
Tpurmuuepunsl, (ochomunuasl, BOCKU, cTepouibl. buonormyeckue ¢GyHKIUU
munuaoB. O0ume cBoiicTBa OMOJOrMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHUIO, MOJTYNPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpuniun komruiementapuoctu. [IpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorndeckue ¢pyukiuu JIHK.
Buawsl PHK. ®yukuun PHK B knetke.

Crpoenune mosekynsl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornueckue pynkiuu ATD. BoccTtaHoBIECHHBIE TEPEHOCUUKHU, UX (PYHKIIMH B
knetke. Jpyeue nykneosuompugpocgpamer (HTD). Cexsenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CtpykTypHas Ouoisiorusi: OMOXMMHUYECKHE U OHO(HU3NUYECKHEe UCCIeI0BaHUS
cocTaBa UM TPOCTPAHCTBEHHOW CTPYKTYpbl Ouomoiiekyl. Mooeruposanue
CmMpyKmypuvl U QYHKYuLl OUOMONEKYT U UX KOMHIeKcos. Komnvromepnuiii ouzatin u
opeanuyecKull CuHme3s OUOMOJIEKYl U UX HENPUPOOHBIX AHATLO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
@. Conrep, C. [Ipy3unep.

Junarpammel:  «PacrnipeneneHre XHMUYECKUX JJIEMEHTOB B HEXKHBOWU
npupoae», «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B )KUBOW MIPUPOIE.

Tabmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHe
MOJIEKYJBI  Oenkay, «CTpyKTypbl O€NKoBOM MOJEKynbl», «CTpOeHHE MOJEKYI
yriaeBooB», «CTpoeHue MOJIeKyNl JUNuaoB», «HyKIEnHOBBIE KHUCIOTHDY,
«Ctpoenue monexkyinbl ATDO».

O6opynoBaHue: XUMUYECKas 1MOCyia U 000pyI0BaHUE.

JlabopaTopHas padora «OOHapyxeHHe OCITKOB C IMMOMOIIBI0O KaYeCTBEHHBIX
peaKum».

JlaGopatopHass  pabGora  «JccinemoBaHWe — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne U PyHKIUM KIETKH

Tunbel KJIETOK: JyKapuoThueckas W mpokapuotudeckas. CTpyKTypHO-
(GyHKIMOHAJIbHBIE 00pa30BaHUS KIIETKHU.



CrtpoeHnue npokapuoTuyeckon kiaeTku. Kiuerounas cteHka OakTepuil u apxen.
OcoOEHHOCTH CTpPOEHUS TeTepoTpOoHON U aBTOTPO(PHONW MNPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue U (G yHKLIIMOHUPOBaHUE 3yKapHOTUYECKON KJIETKH.
[Inazmaruyeckas MemOpana (miasmanemma). CTpyKTypa IIIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOpT BEHIECTB yYepe3 MIa3MaTUYECKYI0 MEMOpaHy: MaCCUBHBIM
(nuddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUUYHBIA U BTOPUYHBIM
akTUBHbIA TpaHcnopT). llomynponunaemocts wMemOpanbl. Pabota HaTpuii-
KaJMeBOT0 Hacoca. DHAOLMTO3: MUHOLUUTO3, (haronuto3. Dx3ouutos3. Kierounas
creHka. CTpykTypa u QyHKIMH KIETOYHOM CTEHKH pacTeHUi, rpuboB.

Hutomma3zma. [utozomns. Llutockener. JIBrxkeHnue murormiaasmMbel. OpraHOUIbI
kiaeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKHU: DSHJIOIUIa3MaTHYecKas CeTh
(BIIC), anmapat I'onbKu, JTU30COMBI, UX CTpoeHuEe U GyHKIHUU. B3anumocBs3b
OJIHOMEMOpPAaHHBIX OpraHouAOB KieTKU. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHTe3 pacTBOPUMBIX OeykoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HAOIJIA3MATUYECKHM
petukynyMm. CekpetopHast pyHkius anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvdxcu. Tpancnopt
BEILECTB B KJIETKe. Bakyonu pacTuTenbHbIX KieToK. Knetounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OPraHOMABI  KJIETKU:  MUTOXOHIPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoerre u (YHKIIMM MUTOXOHIpUN W T1actui. llepBuunsie,
BTOPUYHBIE W  CJIOXHBIE  IJIACTUAB  (HOTOCMHTE3UPYIOIIMX  DYKAPHOT.
XJIOpOIUTIACThI, XPOMOILIACTHI, JIECMKOIIACTHI BBICIIUX PACTCHUH.

HememOpannbie opranonapl kieTku CtpoeHne u QYHKIIMH HEMEMOpaHHBIX
OpraHOHJIOB KJIETKH. Pubocomsi. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. AKkmuHogvle Mukpoguiamenmol. MBIIIIEUHBIE  KIETKU.
Axmunosvie KOMNOHeHMbl HeMbluleyHblx Kiemok. Mukpotpy6ouku. Kierounsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M peCcHUYEK. MUKpOTpyOOUKHU
nutoriasmel.  LleHTpuons. benku, accoyuuposaunvie ¢ MuKpouiameHmamu u
muxpompyooukamu. Momopuule benxu.

Anpo. OOonouka sipa, XpOMaTHH, KapUOIUIa3Ma, SJIPBIIIKUA, UX CTPOCHUE U
bynakiuu. SAnepHbrii  O0enkoBbI MaTpuKc. [IpocTpaHCTBEHHOE pPACTOIOKEHHE
XpoMOCOM B HHTepha3HOM siape. JIyxpomamun u 2emepoxpomamun. bemku
XpOMaTWHA — THUCTOHBL. Jlunamuxa sdepHou 00040YKu 6 mumose. SfoepHbiil
mpancnopm.

Knerounsie BriatoueHusi. CpaBHUTEIbHAS XapaKTEPUCTHUKA KIETOK SYKApHUOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



IToptpersr: K.C. Mepexkosckuii, JI. Maprymuc.

Tabmunpl U cxembl: «CTpoeHHE JYKApUOTHYECKOU KIeTku», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTtutenbHOM  KIeTku», «CtpoeHue
MUTOXOHJIPUNY, «Spoy, «CTpoeHre MPOKAPUOTUUECKON KICTKH.

O6GopynoBaHUe: CBETOBOM MHMKPOCKOI, MHUKpONpenapaThl pPacTUTENIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIpEnapaThl 0aKTepUAbHBIX KIIETOK.

JlaboparopHnass padora «/3yueHne CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOBY.

IpakTuueckas padora «/3yueHue cBOMCTB KJIETOYHON MEMOPaHBI.

JlabopaTopHas paGora «JVccnemoBaHue mazMoiu3a W JIEIUIa3MOJIM3a B
PACTUTEILHBIX KIETKAaX).

IIpakTuueckass paGora  «V3ydyeHue  JABMXKEHUS  LUTOIIA3MbI B
PACTUTEIBLHBIX KIETKAaX).

Tema 6. O0MeH BelecTB M NpeBpallleHNe JHEPIUH B KJIETKe

AcCUMWISITTUS ¥ JUCCUMUWIALIMS — JIBE CTOPOHBI MeTaboyim3Ma. Turmbpl oOMeHa
BEIIECTB: aBTOTPO(MHBIA M TeTepOTpOdHBINA. YdUacTHe KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrnedeHue KkieTku: npespamenue ATD B
oOMeHHBIX Tpoueccax. DepMEeHTATHBHBIM XapaKTep peakiuuid KIETOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBONCTBA M MEXaHU3M JIEUCTBUS.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPraHUYECKUX KaTaliu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTh CKOpPOCTH (hepMEHTATUBHBIX
peakuuii OT pa3IuYHbIX (PAKTOPOB.

[lepBruHbBIE CHHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTES.
AnoxcueeHHblll U OKcueeHHwlli omocunmes y obaxmepuii. Ceemocodbuparowue
nuUeMeHmbl U NUSMeHmMbvl peakyuoHHo2o yenmpa. Ponb XJopormiacToB B mpoliecce
doTocuaTe3a. CBeToBas U TemHoBas (a3bl. Pomoodvixanue, Cs., C4. u CAM-munot
Gpomocunmesa. [IpoayKTUBHOCTh (oTOCHMHTE3a. BnusHue pa3nuuHbix (akToOpoB
Ha CKOpOCTh (hoTOoCHHTE3a. 3HaueHuEe (OTOCUHTE3A.

XeEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTEepUH, >KeIe300aKTepuu, CepoOaKTepUu, BOJOPOJIHEIC
OakTepun. 3HAYCHNE XEMOCHHTE3A.

Ana’poOHbIe opraHu3mbl. Bumbl OpoxeHus. IIpogykTel OpoXKeHUS W UX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YAUTEIIH OOJIC3HEH.

AspoOHbIe OpPraHu3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroToBuTeNnbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACIICTNICHUE TITFOKO3HI.

buonornueckoe okucieHue, uin KJIETOYHOE JIbIXxaHue. Poiib MUTOXOHAPUN B
npoiieccax Ouonoruueckoro okucienus. Luknudeckue peakiuuu. OKUCIUTEIBHOE
dbochopunmmpoBanue. nepeus membpannoco epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmasvl. IlpeumyniecTBa a’poOHOTO MyTH
oOMeHa BellecTB nepe aHa3poOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanuun

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

Tabmuipl u cxeMbl: «@OTOCUHTE3Y, «IHEpreTudeckuii oomMen», «buocunres
oenkay, «CtpoeHue ¢pepMeHTay, « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBaHUE AJii MPUTOTOBJICHUS
MOCTOSIHHBIX Y BPEMEHHBIX MUKPOTIPENapaToB.

JlaboparopHass pabora  «l3ydyeHHME  KATAIMTUYECKON  aKTUBHOCTH
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WIHM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (EepMEHTATUBHOIO paCHICIIIICHUS
MEPOKCH/Ia BOJOPO/Ia B PACTUTEIIBHBIX U )KUBOTHBIX KJIETKAX).

JlabopaTtopHass paGora «CpaBHeHuEe TIpoliecCOB  (OTOCHHTE3a H
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHHUE MTPOIIECCOB OPOKECHUS U JBIXaHUS.

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

Peakunn MarpuuHoro cuHresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKLIUSX
MaTpUYHOTO cuHTe3a. Peanuzanus HaciencTBeHHON mHbopmaluu. ['eHeTnyeckuii
KOJI, €ro cBoucTBa. TpaHckpurnuusi — wmaTtpuulHbli cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMNHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Co3spesanue mampuunvix PHK 6 sykapuomuueckou kniemke. Hexooupyrowue PHK.

Tpancmsius u e€ atansl. Ydyactue TpancnoptHeix PHK B 6nocunTe3e Oenka.
VYcnoBust OuocunTeza Oenka. KoawpoBanuwe amuHOkucioT. Pons pubocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2eros. OpraHuzanus reHoMa y
MIPOKAPUOT U 3YKapHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MHpoKapuoT. ['mmoresa
onepoHa (®. XKako6, K. Mano). MonekynsapHvie mexanuzmvl IKCHpECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MPOLIECCOB B KieTKe. KileTouHbili roMeocTas.

Bupycel — HekiieTrouHble (OPMBI JKU3HU U 00JIUTraTHBIC TTapa3uThl. CTpoeHme
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKusHeHHbill YUK
JIHK-cooepocawux  eupycos, PHK-codepocawux eupycos, 6axmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasa.

Bupycubie 3a0oneBanust dyenoBeka, kuBoTHBIX, pactenuit. CIIN][, COVID-
19, conmanbHble U MEIUIIMHCKUE MPOOJIEMBI.

buoungopmamuxa: unmeepayusi u ananuz o6orvuux maccusos («bigdatay)
CMPYKMYPHLIX OUON02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
lIpoepammupyemvie gynxyuu d6eaxos. Cnocobvl 00cmasKu 1eKapcma.



JdemoHcTpanuun

IToptpersr: H. K. Konbuos, /. K. IBanOBCKHIA.

Tabmuuel n cxembl: «buocunTes Oenkay», «l'enHeTnueckuit kon», «Bupycs»,
«bakrepuodarny.

IIpakTuuyeckas padora «Co3aHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIH HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsuus. HWartepdaza u MuTO3.
Oco0OeHHOCTH TIpolieccoB, MpoTeKarmux B uHTepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUU U
NOCTCUHTETUYECKUM (TPEMUTOTUYECKHI) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunres JJHK — pemnmukanus. Ilpuanuner perumkannu JIHK:
KOMIUIEMEHTApHOCTh,  NOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIIAPAJUIEIbHOCTD.
Mexanusm perummkaunu JJHK. Xpomocomsel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMJHBIA U
rariouAHbld - Habopbsl  XpoMocoM. ['omonoruunbie  XpomocoMmbl. [lomoBbie
XpPOMOCOMBI.

lenenue xnetkn — MuTOo3. CTaguM MHUTO3a M MPOUCXOMASIIME B HHUX

nporecchl. Tunbsl Muto3a. KapruokuHes W 1uTokuHe3. buosornueckoe 3HaueHHE
MHUTO3A.

Perynsamuss MUTOTHYECKOTO IMKJIA KJIETKU. [IporpamMmmupyemasi KieTOuHas
ru0eb — arorTos.

Knerounoe smpo, XpomMocombl, (yHKIMOHAJIbHAs Te€HOMUKA. Mexanuszmol
nponugepayuu, oupgepenyuposxku, cmapenus u eubenu xiemox. «ljugposas
K1emKay» — Ououn@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHCTpamuu

Tabmumel 1 cxembl: «OKWM3HEHHBIM MUK KIETKW», «Murtosd», «CtpoeHue
xpomocom», «Perukanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOTpenapaThl: «MHUTO3 B KIIeTKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHas padora «M3yyeHne  XpOMOCOM  Ha  TOTOBBIX
MHUKPOTIpEnapaTax».

JlabopaTopHas pa6ora «HaOmroaeHne MuTO3a B KJI€TKaX KOHYHMKA KOpEIIKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue OPTraHU3MOB. OOHOKJIETOYHBIE,
KOJIOHUATbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATENBHOCTH  OJHOKIJIETOYHBIX
opranu3mMoB. bakrepuu, apxew, OJHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIC
BOJIOPOCTH, Apyrue npoTucthl. KolloHWanbHbIE OPraHU3MBbI.



B3aumocBsa3p 4acTedd MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl U
cucTeMbl opraoB. OpraHusm Kak equHoe 1emnoe. ['omeocras.

Tkanu pacteHuil. Tunbel pacTUTENBHBIX TKaHeW: oOpa3oBaTesbHas,
MMOKPOBHAsI, TMPOBOAsAIIAs, OCHOBHAs, MeXxaHuueckas. OCOOEHHOCTH CTPOCHHS,
(YHKUUH U pacmonoKeHUs TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX M 4YEJIOBEKA. THUIBI )KMBOTHBIX TKAHEW: SMUTEIUATIbHAS,
COCIMHUTEIbHAsA, MbIllIeyHasi, HepBHasg. OCOOEHHOCTU CTpoeHUs, (PYHKUIUNA U
pacMoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble M TE€HEpATUBHBbIE OpraHbl pacteHui. Opranel u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UeJIOBeKa. DYHKIIMU OPTaHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuil. CkeleTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTE.

JIBrokeHrne  OpraHu3moB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aME0ouHOE, KTYTUKOBOE, pecHHUYHOe. JIBM)KEHHEe MHOTOKIJIETOYHBIX PACTECHHM:
TPONU3MBI M HACTUU. JIBMIKEHME MHOTIOKJIETOUYHBIX >XUBOTHBIX M YEJIOBEKA:
MblIleyHas cuctema. Pednekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanue oprammsmoB. Ilornomenue BOABL,  YIVIEKUCIOTO rasa H
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPHUKJIIETOYHOE NuIIeBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHEINbI
NUIIEBApUTEIbHOrO0 Tpakra. [IumeBapurensHbie xene3sl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuil. Jlpixanue »KuBoTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KJIETKU. KokHOe nbixaHue. JlpIxaTenpHasi IOBEPXHOCTb.
XKabepnoe u né€roynoe apixaHue. /[pIxaHne MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX T[MO3BOHOYHBIX JKWBOTHBIX.
JlpixaTenpHasi cHUCTEMa 4YeaoBeKa. MexaHW3M BEHTWISLMM JIETKUX Y NTULl U
MJeKkonuTaonmx. Perymsmus aprxanus. J{prxatenbHbie 00BEMBI.

TpaHcopT BEWECTB Y OPraHU3MOB. TPaHCHOPTHBIE CHUCTEMBI PACTCHUMU.
Tpancopt BemecTB y KUBOTHbIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHast cucTteMa TO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl W KpoBb. Kpyrum kpoBooOpaimieHus. IBOJIIOINHUOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. Pabora
cepaua u €€ peryismus.

Brigenenne y opranusmoB. Beigenenue y pacteHuid. Bwigenenuwe y
KUBOTHBIX. CokpatutenbHble Bakyosnd. Opranel BblaeineHus. DOuiubTpanus,
CeKpelrsi U 00paTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThl OPraHOB BbIJCICHUSI.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX U dYenoBeka. [louku. CtpoeHue u (pyHKUMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuii M UUCTHI MPOCTEHIIMX. 3auUTa Yy MHOTOKJIETOYHBIX PACTEHHI.
Kyrtukyna. CpeacTBa macCUBHOM M XUMUYECKOW 3a1uThl. DUTOHIIUABL.

3amMTa y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX MNPOU3BOJHBIE.
3ammura opranu3Ma ot Oosie3Heil. MiMMyHHast cucrtema 4denoBeka. KieTouHbi u
IYMOpPAJIbHBI MUMMYHHUTET. BpoXIE€HHbIH M NpUOOpPETEHHBIA crenuduuecKuii
UMMYyHUTET. Teopusi KiIoHalbHO-cesnieKTUBHOro ummynutera (I1. Dpaux, d. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHU.

PazgpaxxumocTte ¥ perymdamus |y OpraHusMoB. PasgpakumocTs Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchel. Pa3gpaxumMocTs W perymauus y
pacteHuil. PocToBbIE BelllECTBA U UX 3HAYCHHE.

HepBuast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIEJbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX >KMBOTHBIX. Pediiekc u
pednexropHas nyra. bezycioBHble U yCI10BHBIE pedIEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAS CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl SHAOKPMHHOM CUCTEMBI M KX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOW M SHIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas
cucTema.

JdeMoHCTpamuu

[Toptper: U. I1. I1aBinos.

Tabmuuet 1 cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bojopociny», «baktepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PacTEHUN,
«CucTteMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «Tkanu pacrenuit», «KopHeBbie cuctemsl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHW >KMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucreMa», «J/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MpI11euHas CHUCTEMA,
«BpigenurenbHas cucTeMa», «JHJIOKpPUHHAs cuctema», «CTpOoeHHE MBIIIIBDY,
«IMMyHUTETY, «KHUI1e4yHonoa0CTHRIEY, «Cxema  TIATaHUS  PaCTECHHII»,

«KpoBeHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THAPBI»,
«Ctpoenne mnnaHapun», «BHyTpeHHee cTpoeHue noxAeBOro uepss», «HepBHas
cucreMa peid», «HepBHas cuctema asarymku», «HepBHas  cuctema
npecMmeikaromuxca»,  «HepBHas  cucrema  nTuny, «HepBHas — cuctema
MIekonuraromux», «HepBHas cucrema uenosekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MUKpOIpenapaThl OJHOKICTOYHBIX
OpPraHu3MoOB, MHKPOINPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPbl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTIENIOB, BJIAXHBIE TMpenaparbl >KUBOTHBIX, CKEJICTHI
MMO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy1I0BaHUE JJIsl IEMOHCTPAIIMU TOYBEHHOT'O U BO3AYIIIHOTO MUTaHUS PACTEHUM,
pacuierieHrus Kpaxmasua u OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE IS
JIEMOHCTPALMH OIBITOB M0 U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXaHU3Ma
JIXaTebHBIX JBUKEHUM, MOJIESTH TOJIOBHOT'O MO3Ta Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEeHUI».

JlabopaTropHasi pabora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHnue OpraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazMmHokeHNe M pa3BUTHE OPraHU3MOB

dopmMbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYasi BEreTaTUBHOE) U
noyioBoe. Buael  Oecmoyioro  pa3MHOXKEHMsI:  TOYKOBAHHWE,  CIIOPYJISIINS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3zmuoxeHue. [lonoBble KieTkW, win rameTtel. Meio3. Craguun
Meno3a. [loBegenne xpomocom B menose. Kpoccunroep. buonornueckuii CMbIC
Melo3a M TO0JIOBOro mpouecca. Melo3 M €ro MeCTO B KU3HEHHOM IIHKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. I'ameTorenes3 y x«uBOTHBIX. [[070BBIE KEIE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBHIX KIeTOK. CrepmaToreHes u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W SMOPHOHANBHOE pa3BUTHE >KUBOTHBIX. CrocoObI
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HAyKa
0 Pa3BUTUU OPTaHU3MOB. Mopghozene3z — 00Ha U3 21AB8HBIX NPOOIeM IMOPUOLOSUU.
Konyenyusi  mopgoecenos u modenu mopgoeeneza. Cramguum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). Jpobnenuwe. Tumsl  apoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOGHHOCTH JIPOOJCHUS MIICKONMHUTAIONIUX. 3apOBIIIEBHIE JIMCTKH
(ractpymsiius ). 3akiiajKa OpraHoB M TKaHEH W3 3apOIBIIICBBIX JIUCTKOB. B3anumMHoe
BIIMSHUE YacTed pa3BUBAIOIIETOCs 3apojbliia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TIUJIaHAa CTPOCHHSI JKMBOTHOTO Kak pe3yJbTaT HEPAPXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BrusHue Ha 53MOPHOHAIBHOE PAa3BUTHE PA3TUUYHBIX
(aKTOpOB OKpYKaloIIEeH Cpe/ibl.

Poct u pazButue xuBoTHBIX. [locTaomOpuoHanbubli mepuon. Ilpsimoe u
HempsiMoe pas3Butue. Pa3zButue ¢ metamopdpo3oM y OECHNO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buolorndeckoe 3HaYeHUE MPSIMOTO UM HEMPSMOTO



pa3BUTHS, UX PACIPOCTPAHEHUE B Mpupoje. Tumel pocrta KUBOTHBIX. DaKTOPHI
PEryJsiliii POCTa )KMBOTHBIX U yenoBeka. CTaquu nocTaIMOPHUOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esoBeka. [leproabel oHToreHesa yenoBeka. CTapeHne U CMEpTh Kak
OMOJOrNYeCKUe MPOLIECCHI.

Pa3smHoxxenue u pa3Butue pacteHui. ['ametodur u cnopodur. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue cmop B Tpoliecce Meio3sa.
I'amerorene3 y pacrenuil. OIJIONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHUE CEMEHHU.

MexaHu3Mbl pEeTyJsIMU OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpersl: C. I'. HaBamun, X. llneman.

Tabmumel 1 cxeMmbl: «BereraruBHoe pasMHOXeHHE», «Tumbl OGecrosioro
pa3MHOXKEHUS», «Pa3MHOXEHUE XJIaMHUIOMOHaAb», «Pa3zMHOXEHHE HBIJICHBI»,
«Pa3MHOXeHne TUApbDY, «Meho3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SUIEKJIETK M criepMaTo3ousiay, «OCHOBHBIE CTaauM OHTOreHeszan, «lIpsiMmoe u
HEnpsiIMoe pa3BuTue», «Pa3BuTue Mailckoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTue narymku», «/{BoilHOE OIUIOOTBOPEHHE y LBETKOBBIX PACTECHUN»,
«CTpoeHHEe CeMSH OJHOAOJBHBIX U JBYIOJBHBIX pacTeHUN», «KM3HEHHBIN LUK
MOPCKOM  KanmycTbl», <« KU3HEHHbIW ULHUKI MXa», <OKHW3HEHHBIM  LMKII
NArOPOTHHUKAY, « KM3HEHHBIN LIUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK WU
CIIEpMaTO30M0B, MOAENb «L MK pa3BUTHUS JIATYIIKNY.

JlaGoparopHasi padora «l3yuyeHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTnueckass padora «BbiABIEHHME NPU3HAKOB CXOJICTBA 3apPOIBIIICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICHINX
PaCTEHUI.

Tema 11. I'eHeTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYUBOCTH
OPraHu3MoB

Hcropust craHoOBIEeHHST W pa3BUTHUS TEHETHMKUM Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Ponp 0T€4ECTBEHHBIX YUEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbroa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUYECKUE TTOHITUSA U CUMBOJIbI. [ OMOJIOTUYHBIE XPOMOCOMBI,
aJuieNIbHbIE TE€HBI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MIPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbL, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJBl ~ TE€HETUKU: TUOPUIOJIOTUYECKUM,  ITUTOJIOTUYECKUIA,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHcTpanuun

Iloptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. 1.
BasuiioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl u cxeMbl: «MeTobl TeHETUKN Y, «CXEMbI CKpEIUBaHUS.

JlabopaTtopHas pabdora «J/lpo3oduna Kak OOBEKT T'€HETUUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanre. IlepBbiii 3akoH Menaenss — 3aKoH
eauHooOpasusi ruOpua0B repBoro nokojeHus. [IpaBuno nomuaupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paculeIuieHusl NpHU3HakoB. LluTosormyeckre OCHOBBI
MOHOTHOPHUTHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanuzupymoniee ckpeupanue. [IpoMexyTouHbIN XxapakTep HaCIeI0BAHUA.
Pacuiiennenne npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBHCUMOTO
HAacJIeI0BaHUs  IPU3HAKOB. [{uTomornueckre  OCHOBBI  JTUTHOPUIHOTO
CKpEIIMBAaHUS.

CuermnienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CrerienHoe
HACJIEIOBaHUE T'€HOB, HApPYLICHHWE CUEIUICHUsS MEXIy TIeHaMu. XPOMOCOMHas
TEOpUsl HACIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIM MEXaHU3M OMPEACIICHUS MoJia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TEeTepOramMeTHbIM moJ. ['eHeTndeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HakoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak uenoctHas cucrema. [nerorponuss — MHOKECTBEHHOE JIEUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3anMonencTBHE HEaUICNIbHBIX T'€HOB.
KommniementapHocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHue AacmeKThl KOHTPONS U
M3MEHEHHS HACJIEICTBEHHON WH(OPMAITUU B TIOKOJICHUSAX KJIETOK U OPTraHU3MOB.

JdemoHcTpanuun

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

Tabmuibl u cxembl: «llepBeiit 1 BTOpoit 3akoHbl Menaens», « Tpetuit 3akoH
Mengaens», «AHaIM3HpyrOLIEe CKpellnBaHuey», «HemomHoe aoOMUHHpOBaHUEY,
«CuerjieHHOe HacjeOoBaHHWE NPHU3HAKOB Yy JApo3oduisly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun naposzoduib», «Kapuotunm nTULBDY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE T'€HOB.

O6GopynoBanue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOO0Opasus
THOPHUIOB TIEPBOTO TOKOJICHUSI M PACIHICTUICHUS MPU3HAKOB, MOJAEIb JUIs
JEMOHCTpAallMd 3aKOHAa HE3aBHUCUMOIO HACJIEJOBAHUS IMPU3HAKOB, MOJAEIb JId
JEMOHCTpAllMd CLEIUIEHHOTO HACJIEJOBaHMUSl MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKporipenapart: «J[po3oduiar.

IIpakTnueckas padora «/3ydyeHue pe3ylnbTaTOB  MOHOTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBIY.

IIpakTuueckass  padora  «/3ydyeHue  pe3yabTaToOB  JAUTHOPUIHOTO
CKpEIIUBaHUS Y APO30(PUITBI.

Tema 13. 3aK0oHOMEpPHOCTH U3MEHYNBOCTH

B3aumopeiictBue reHotMma W cpenbl npu  GopmupoBaHUM (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MCHUYMBOCTH: HEHACJICICTBEHHAS U HACJICICTBCHHAS.

MoaudukanuoHHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUPOBAHUU
Moau(pUKAITMOHHON W3MeHUMBOCTH. Hopma peakumm mpusHaka. BapuanmoHHBIHN
psan u BapuanuoHHas kpuBas (B. Moranncen). ColicTBa Moau(pHUKAIIMOHHON
U3MEHYHBOCTH.

I'eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHYHMBOCTH.
Bupl reHOTUTTHYECKOW N3MEHUUBOCTH: KOMOWMHATHUBHASI, MyTAaIllHOHHAS.

KomOunaTuBHasT W3MEHYMBOCTh. Mel03 H IOJOBOW TIpPolleCC — OCHOBaA
KOMOWHATHBHONU M3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYNBOCTH B CO3JaHUN
TEHETHYECKOT0 pa3HO00Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTanroHHass M3MEHYMBOCTb. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  HMHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nUTOIIa3MaTudeckue mytanuu. CoMaTHyecKue U TMOJoBble MyTanuu. [IpuyuHbI
BO3HMKHOBEHUS MyTauui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B
HacnencTeeHHo m3meHunBoctu (H.M. BaBunoB). BuesnepHas M3MeHYMBOCTH U
HaCJIeICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, POJb  INUSEHEMUYECKUX Hakmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUZHAKOB V OPSAHUIMOS.

JdemoHcTpanumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmuuibl u  cxembl: «Buabl u3MeHYHMBOCTHY», «MoaudukanmoHHas
W3MCHYHUBOCTHY, «KomOuHaTuBHAsA W3MCHYHUBOCTHY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHernueckue 3a00JIeBaHNs YeI0BEKa», «BUIbI MyTaIuii».



O6opynoBaHue: XUBbIe U TepOapHbIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHHI,
pucyHku (potorpadun) KUBOTHBIX C Pa3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGoparopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEH
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psja U
BApUALMOHHOU KPUBON».

IIpakTuueckass padora «Myrtanmuun y Japo3oduibl  (Ha TOTOBBIX
MUKpOIpEnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HMCCIEIOBAHUS T€HOMA
yejgoBeKa. Meroapl  M3y4YeHHMs] TEHETMKH  4YEJIOBEKAa: T'€HEaIOrMYECKUu,
OJIN3HEIIOBBIN, UTOT€HETUUECKHUH, NOMYJIAIIMOHHO-CTATUCTUYECKHM,
MOJIEKYJIAPHO-T€HE TUYECKU . CoBpeMenHoe OnpeAeIeHUE TE€HOTHUIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIUIBIO
[T11P-ananu3a. HacnenacTBeHHbIe 3a001eBaHuUs YeIoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3Hu dYenoBeka. boyie3HW ¢ HACJIEACTBEHHOH IMPEeapacioyiOKEHHOCTHIO.
3HaueHUE MEIUIIMHCKOW T'eHETHKU B MPEIOTBPAICHUU U JICUCHUU T€HETUYECKUX
3a0oneBaHnil yenoBeka. MeauKo-reHeTHYecKoe KOHCYIbTupoBaHue. CTBOJIOBBIE
kJeTkU. [[oHATHE «TE€HETUYECKOro rpys3a». JTUYECKHE ACHEKThl MCCIIEIOBAHUN B
00J1aCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOpbl MOBBIMIIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(bu3MUeCKOMY U XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCT YEIOBEKA K ATOJIOTHUSM.

JdeMoHCTpamuu

Tabmumpl 1 cxembl: «KapuoTumn yenoBekay, «MeToabl M3YUEHUS TCHETHKU
yenoBekay, «I eHeTndyeckue 3a0071eBaHUs YEIOBEKAY.

IIpakTnueckas padora «CocTaBlieHHE U aHAIN3 POJTOCIOBHOMNY.

Tema 15. Centekuusi opraHusMoB

JlomecTuKkaiusi W CeNeKus. 3apOoXIEHUE CEJIEKUUU U JOMECTUKAIUU.
Yyenne H. W. BaBumoBa o IleHTpax NpOUCXOXIEHUS W MHOT000pas3us
KYJIbTYPHBIX pacTeHUW. Poip cenexkuuy B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#&uBOTHbIX. CopT, mOpojaa, mMTaMM. 3aKOH TOMOJIOTMYECKUX PSJAOB B
HaciaeAcTBeHHOM wm3MeHunmBocth H. WM. BaBunoBa, ero 3HadeHue id
CEJIEKIIMOHHON padOTHhl.

Metoasl ceneKIMOHHOW padoThl. MCKycCTBEHHBIM OTOOp: MACCOBBIM U
WHAUBUAYaIbHBIMN. OTtansl KOMOMHAIIMOHHOMN CCJICKIIUU. HUctwiTanne
Mpou3BoJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C MOMOIIBI OIEHKHU
(deHoTHUIIa MOTOMCTBA U OTOOP MO FEHOTUIY ¢ momolibio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3  KaKk  METOJ  CEJICKIIMOHHOW  PabOThI.
PannaiimoHHbI U XMMUYECKUI MyTareHe3 Kak MCTOYHUK MYTallUi y KyJIbTYpPHBIX



dbopm opranuzmoB. Hcnonap30oBaHME TEHOMHOIO PEIAaKTUPOBAHUS UM METOJ/OB
pexomOuHaHTHBIX JIHK 111 momyyeHus: nCX0IHOTO MaTepHraa sl CENEeKIUU.

[Tonyuenue MTOJIUTLIONIOB. BuyTtpuBuaoBas ruOpuAN3aIUS.
brnuskopoacTBeHHOEe — cKkpelmMBaHue, Wi WHOpuauHT.  HeponctBeHHOE
CKpellluBaHue, win ayropuauHr. ['erepo3uc m ero mpuuuHbl. lcmoib3oBaHue
retepo3uca B cenekuuu. OtnanénHas rubpuauzanus. [Ipeomonenue Oecruionus
MEKBHIOBBIX THOPHUIOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUN U KUBOTHBIX. «3enénas
DesONOYULY.

CoxpaHeHue U M3YyYEHHE T'€HETUUYECKUX PECYpCOB KYJIbTYPHBIX PACTCHUU U
UX JUKUX  pOAMYEH 11 CO3JaHUs  HOBBIX COPTOB U  THOPHUJIIOB
CEIbCKOXO3AMCTBEHHBIX  KYNbTYp. M3yuenue, coxpanenue u ynpasieHue
2CHeMUYeCKUMU Pecypcamu CelbCKOXO03AUCMBEHHBIX U NPOMbBICIOBBIX HCUBOTNHBIX
8 YeJax YIyuueHUs Cyuecmsyouux u co30aHus Ho8blx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUL,
nepeodosvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanumn

[Toptpeter: H. 1. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuuel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTypPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSNIOB B HACIEICTBEHHONM M3MEHUYUBOCTU,
«Metogpl cenexkuuny, «OtnanéaHas rudbpuanzanus», «MyTtaresesy.

JlaGoparopHasi padora «/3yueHune copTOB KyJbTYPHBIX PACTCHUHN U MOPOJ]
JOMAITHUX )KUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IpakTuyeckas padora «IIpuBuBKa pacTeHU».

Ikckypeusi «OCHOBHBIE METOABI W JOCTHIXKCHHS CEJICKIIMHW pPACTEHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILHUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBI YYaCTOK, B TEIJMYHOE XO35SHUCTBO, B JaOOpPaTOPHUIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAas1 OMOJIOTUsA

OOBEKTHI, MCTOIB3YyEeMbIE B OMOTEXHOJOTHH, — KIETOYHBIE W TKAHEBHIC
KYJbTYpBI, MHUKPOOPIraHU3MBI, ux XapaKTEePUCTHUKA. TpanunmonHas
OMOTEXHOJIOTHA:  XJICOOMEUeHNe, TMONyYeHHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BUHOJeME. MukpoOuonornueckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHMUECKUX
texHosnorui. [IponzBoacTBO Oelika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJOrMil U MHCTPYMEHTOB IIE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IIEJIbIO MOJTYUYEHHS] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIep KallliX HE BCTPEUAIOIIHUECS B IPUPOIe OMOCUHTETUUECKUE ITYTH.



Knerounas unxeHepusa. MeTonsl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
#*uBOTHbIX. KpuoOGanku. Comartuueckas rUOpUAM3alUS U COMATUYECKHUI
sMOpuorene3. lcmonb3oBaHue TramaouaoB B CeNEKIMU pacTeHui. [lonyuenue
MOHOKIOHANbHBIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OILUIOJOTBOpEHHE. PeKOHCTpyKIus
SUIEKJIETOK W KIOHUPOBAHHUE >KUBOTHBIX. METOJ TpaHCIUIAHTAlUM SIAEP KIETOK.
Texnonozuu 0300po8eHUs, KYJIbMU8UpOBaHus U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CENIbCKOXO3AUCTNBEHHBIX KYAbIMYD.

XpoMOocOoMHass U TEeHHasi WHXeHepus. VICKyCCTBEHHBI CHHTE3 I€Ha W
koHcTpyupoBanue pekomOuHanTHbIX JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTMKeHUsT MW TEPCIEKTHUBBI  XPOMOCOMHOM W TE€HHOM  WHXKEHEPUHU.
DKOJIOTUYECKHUE U ITUUECKHE MPOOJIEMbl TEHHOW WHXKEHEPUH.

Menunuackue 6uorexnonoruu. [locrrenomuas nudposas menunuHa. [TIP-
TUMarHocTuka. MeTaboJOMHBIN aHaiu3, TEHOLICHTPUYECKUN aHaJIN3 MpoTeoMa
YeJoBeKa I OIEHKU COCTOSIHUS €ro 3J0poBbs. VCHOJIb30BaHUE CTBOJIOBBIX
kierok. TapretHas Ttepamus paka. 3D-OuoumkeHepust s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHM, CO3IaHMSI KOMILJIEKCHBIX
TKaHEeW COYeTaHHMEeM TEXHOJOTUH TPEXMEPHOro OMONMpUHTHUHTA U cKaddoiauHra
JUISL pELICHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuTel oT Bo3Oyauteneid OPBU, ycraHoBieHHe MOJIEKYISPHBIX MEXaHH3MOB
dbyakuuonupoBanuss PHK-comepxkaux BUPYCOB, BBI3BIBAIONIUX 0CO00 OMAaCHBIC
3a00J1eBaHUS YEIIOBEKA U JKUBOTHBIX.

JdeMoHCTpamuu

Tabnunel u cxembl: «/Mcmonb3oBaHWE MUKPOOPTAaHU3MOB B MTPOMBITIINIEHHOM
MPOU3BOACTBEY, «KneTtouHast uHkeHepus», «l eHHass UHKEHEPUS».

JlabopaTopHas pa6ota «l3yueHrne 00bEeKTOB OMOTEXHOIOTHNY.

IpakTnueckas padora «llonmyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHomoruss — BaKHEHIas MPOU3BOAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIJACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIMOHHBIX MpeICTABJIEHMH B
onosoruu

OpomonronHas teopus Y. J[lapBuHa. Ilpennocsuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4yHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIMe CUiIbl 3BoIOIMY BUI0B o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHUSI OpPraHM3MOB, HACIEJICTBEHHAasT HM3MEHUMBOCTh, Oopnba 3a
CYLIECTBOBAHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckor Tteopun dBomouun (CTD). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIIOLMOHHAsA  Ouosorus. 3HAuYECHHE
ABOJTIOIIMOHHON T€OpUHU B POPMHUPOBAHUH €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

JdemoHcTpanumn

IToptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kroswe, Y. apeun, C. C. UerBepukos, 1. U. [lImansraysen, Ix. Xonnein, /. K.
benses.

Tabmuuet u cxembl: «Cuctema >xuBod mnpuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xuBbBIX cymectB (mo Jlamapky)», «Mexanuzm GopmMupoBaHus
npucnocoOJieHnid y pacTeHu u kUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapipyta nmyrtemectsust U. Jlapsunay, «Haxonku Y. apBunay, «@opmbl 00pHOEI
3a cyuiectBoBaHue», «lloponbr romybeit», «MHorooOpasue KyJIbTypHBIX (HOpM
KarmycThl», «[1opobl qoMaNTHUX KUBOTHBIX», «CXeMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOUIEHUS JABWXKYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TIOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[Honynsuus Kak 3neMeHTapHas eAuHULA 3BOOUNUA. COBPEMEHHBIE METOBI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi W CTPYKTYphl mnonyisiuuidi. 3MeHnenwue
reHopoHJa TOMYJSIIUM KakK dJEMEHTapHOE OHBOJIIOIMOHHOE SIBJIEHHWE. 3aKOH
reHeTuyeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOphl (ABUXKYIIWE CHUJIbI) JBOJIONUH. MyTallmOHHBIHI
nporecc. KomOuHatuBHass u3MeHYUMBOCTh. [JIpeiid reHOB — ciydailiHbIe
HEHANPABJIICHHBIE WM3MEHEHUs YacTOT aulesnied B momyisusax.  Oddekr
ocHoBatens. JOgpgexm Oymuliounozo eopaviuka. CHUdCeHUEe 2eHemU4ecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue sgppexma Opetigha eenos 6
borvwux U Mmanvlx  nonyuayusx.  Mwurpanuu.  M30msmus  TOMYJISIIH:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (penpoayKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuii Qakrtop dBomoruu. DopMeI
€CTECTBEHHOTO  OTOOpa: ABWXKYIIWN, CTAOWIM3UPYIONIUN,  pPa3pbIBAIOIIHMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HUKHOBEHHE W HSBONIONUS COIUATBLHOTO
MMOBEICHUS )KUBOTHBIX.

[TprcnocOONEHHOCTh  OPTaHW3MOB  KaK  PE3yJIbTaT  MHUKPOIBOIIOIHH.
Bo3HukHOBEeHHME ~ TPUCTIOCOONECHWH y  opranm3mMoB.  Apomopdo3sl U
uauoananrtanuu. [lpumepsl nmpucmnocoOaeHuit y opraHu3MoB: MOP(OIOTHYECKHE,
dusznonornueckue,  OUOXUMHUYECKUE,  MOBeleHueckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xkputepuum u crpykrypa. BumooOpa3zoBaHue Kak pe3yJbTar
MHUKpO3BOJIOIMU. M3onsiuust — kioueBol (akrtop BumgooOpaszoBanud. Ilytu u
CIIOCOOBI BHI000pa30BaHUS: aJIomaTpUIECKOe (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monurIIOuAU3AIIMS,
rubpuanzanus). JJmuTeapsHOCTh YBOMIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BomonmoHHOW OMONOrMM B pa3pabOTKE Hay4YHbBIX METOOB
coxpaHeHHsi 6uopa3zHooOpasusi. MUKPOIBOJIOIMUS U KOJBOJIOIUS MMapa3sUTOB U UX
x03s1eB. MexaHu3Mbl (pOpMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CHOCOOBI
O00pBLOBI C HEW.

JdemoHcTpanumn

[Toptpersr: C. C. YeTBepukos, 3. Malip.

Tabmuupl m cxembl: «MyTallMOHHAsT W3MEHYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBiieHus 3akoHa Xapau—BaitnOepray, «/IBmwxymue
CWJIbl HBOJIIOLIUUY, «DKOJIOTMYECKass M30JSALUs MONYJSALUA ceBaHCKOM (openny,
«'eorpadmyeckas H30JMALMSA  JUCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI
naypckoi», «llonmynsiroHHbIe BOJHBI YHCIEHHOCTH XUIIHUKOB U KepTB», «Cxema
JEUCTBUSL €CTECTBEHHOro o0TOopa», «DopMbl OOpbHOBI 3a CYIIECTBOBAaHHUEY,
«MHnycTpuanbHbii Menanu3m», «KuBbie nckomaembiey, «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX, «IIpenynpexnaromas OKpacka AKUBOTHBIX,
«Pusnonoruueckue ananranuny», «llpucrnocoOieHHOCTH OpraHu3MoB U €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Bunbl-nBoriHnkn», «CTpykTypa BHAA B
npuponae», «CrnocoOwsl BUa00Opa3oBanus», «l'eorpaduueckoe BHmI00Opa3oBaHHe
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUILY,
«ITonmurmonasl pactenuity, «KamycTHO-penedHbIii THOPHITY.

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUN HACEKOMBIX, Yydesa NTUIl U
3BEpell ¢ TNpuUMepaMH pPa3IMYHBIX MPUCTIOCOOJICHUM, dYydena MNTHIl U 3Bepei
pa3HBIX BHJIOB, TepbapuM pacTeHUN OJHM3KUX BHUAOB, OOpPa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMU.

JlaGopaTtopHas pabGora «BpisiBIeHHE HW3MEHYMBOCTH Y OCOOEH OIHOTO
BHUI).

JlabopaTtopHass  paGora  «IIpucmocoOiieHMss  OpraHM3MOB H  HUX
OTHOCHUTEJIbHAS 1IeJIECO00Pa3HOCThY.

JlabopaTtopnass padora «CpaBHeHHME BHAOB IO MOP(HOIOTUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarhbl

Metonbl  HM3ydeHUs Makpo3BoJonuHU. [lameoHTonOrmyeckne  MeTOo[bl
u3ydeHus: sBoyiouuu. IlepexonHpie QopMbl M (QUIOrEeHETHYECKHE  PpsJbI
OpraHU3MOB.

buoreorpaguueckue metroapl uzydeHus sBoirounu. CpaBHeHUE (GIIOpBI U
dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obnactu 3emiu. Bupabi-
SHJEMUKHU U PEJIUKTHI.



OMOPHOJIOTUYECKHE U CPAaBHUTEIBHO-MOP(POIOTHUECKHE METOJbl H3YyUECHHUS
sBOMIONIMH. ['eHeTHYeckre MeXaHW3Mbl JBOJIIOIMA OHTOTE€HE3a U TMOSIBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpTaHBHI.
PynuMentapubie  opraHbl M aTaBU3MbL.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHMYECKHE M  MaTEeMaTUYeCKHE  METOJbl  M3YYEHHUS  DBOJIOIUHU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOSHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61ue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvi QyHKYULL.
HeobOpatumocTs 3Bostonuu. AnantuBHasi paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Toptpetsi: K. M. Bbap, A. O. KoBanesckuii, ®. Mromiep, J. ['ekkens.

Tabmuipl U cxembl: «DUITOTCHETHYSCKUMN DS JIOMIAAN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKNy», «buoreorpaduueckue 30HBI 3eminy», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HaudanmpHble cTaguu SMOPHUOHANBHOTO PAa3BUTHS TO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W AaHAJOTHYHBIE OpraHb», «PyauMeHTh,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l 1aBHBIE
HaIPABJICHUS IBOJIOLHIY, «OO0IIHE 3aKOHOMEPHOCTH SBOTIOLUN.

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSKHW HMCKOTAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYIUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaenue u pa3BuTHe sKU3HUA HA 3emJie

HayuHple THUNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOUOTeHe3 W
nancnepmusi. JJoHayuHble MPEACTaBICHUS O 3apOXKACHUU KU3HU (KPEaluOHU3M ).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONpOBEpKEeHHE onbiTaMu D.
Penu, JI. Cnannanuanu, JI. I[Tactrepa. [IporcxoxxaeHne »KxU3HU U aCTPOOUOJIOTUSI.

OcHOBHbIE JTanbl HEOPraHUYECKOU DBOJIIOLIUU. [InanerapHnas
(reonoruyeckasi) dBOJIONUSA. XHMHUYECKAs dBOTIONMSA. AOHOTCHHBIM CHHTE3
OpraHuyeckux BemiecTB W3 Heopranumyeckux. Ompir C. Mumnepa u I'. HOpm.
OO6pazoBanne mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. W
OmnapuHa, runoresa nepBU4HOro OynboHa JIxx. XonaeitHa, reHeTHuYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsr (T. Yex) m rumote3za «vmpa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopus 3emnmn u meroasl €€ wusydyeHus. lckomaemble oOpraHmyeckue
octaTku. ['eoxpoHosmorusi u e€ wmeroabl. OTHOcUTENnbHAsE U a0OCONIOTHAs
reoXpoHOJIOTHs. ['e0XpOHOIOrUUecKas 1IKaia: 30HbI, 3Pbl, IEPUOIbI, FSTTOXH.



Hauvanenbie stambl opraHudeckor 3BoJroLUU. [losBiieHWE U 3BOIOLUA
NEPBBIX KIETOK. DBOMIOLUs MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKN KaK aHAJIOr MEpPBbIX HA 3eMJIe COOOIECTB.
CrpomaronuTsl. [IpokapHOTHI U yKapUOTHI.

[Ipoucxoxenre 3ykapuoT (CUMOHOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpPYCOB. lIponcxokneHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tanbl 3BOJIOLUMU BBICIIMX pacTeHHil. OCHOBHbIE apoMop(}o3bl
pacreHui. Bpixox pacreHunt Ha cymy. I[losBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIponcxoxkaeHue LIBETKOBBIX
pacTeHU.

OcCHOBHBIE 3Talbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHbIE apOMOPGO3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — MOSBICHHUE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BbIE )KMBOTHBIC. JKHU3Hb B BOJIe. DBOIOLMS MO3BOHOUHBIX.
[Ipoucxoxnenune ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMX U
ntull. [lpuHiun xmodeBoro apomopdosa. OcBoeHue O€CrO3BOHOYHBIMU |
MO3BOHOYHBIMU KUBOTHBIMHU CYIIU.

PasButre xu3HM Ha 3emie MO 3paM U MEepuodaM: apxei, MPOTEepO30u,
nmajgeo30i, Me3030H, KaiHO30#. OOmas  XapakTepucTHKa KiIuMaTta H
reoJIOrM4eckux mpoieccoB. llosiBneHne M pacuBeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIMSHUE HA Ta30BbIM cOcTaB aTMOCHEPHI.

MaccoBble BBIMUpPAaHHSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuduuHel u
CJIEJCTBUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBI 3KOJIOTMYECKHN KPHU3UC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasus Ha 3emIe.

CoBpemeHHasi cucteMa opraHudeckoro mupa. [lpuHIunel kinaccudukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpanumn

[Hoptpetsi: @. Penu, JI. Cnanmnanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumper 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lacTepa mo
M3YUYEHUIO CcaMo3apokJeHusi xu3Hu», «Cxema ombita C. Mwumnepa, I'. FOpny,
«JTambl  HEOPraHWYECKOW  HBOJIONUWY»,  «['€oXpoHONIOrHYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLMNY, «CxemMa 00pa3oBaHUS HYyKapHUOT
nyTéM cumOuorenesa», «Cucrema XUBOM mpuponb», «CTpoeHuEe BHUpYyCay,
«Apomopdo3bl  pacteHui», «Punmoputh», «OTHOKIETOUHBIE BOJOPOCINY,
«MHOroKIeTOouHbIe BOJOpOCINY, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pacteHusi», «Oprasbl LBETKOBBIX pacTeHHi», «Cxema pa3BUTHUA KUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocreitmney, «KuIlIEUHOMOTOCTHBIEY,
«IInockue YyepBUY, «YIIeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BUTHE KU3ZHU B
apXxeuckou 3pey», «Pa3zBurue )XU3HU B NIPOTEPO3OUCKON dpey, «PazButue XKu3HU B
[AJIEO30MCKOU 3pey, «Pa3BuTHe )XU3HU B ME3030MCKOU 3pey, «Pa3BuTue XU3HU B
KalHO30MCKOM 3pe», «COBpEMEHHAsI CUCTEMA OPraHUYECKOTO MUPaY.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIKHBIEC MPENapaThl KUBOTHBIX, PAKOBUHBI MOJITFOCKOB, KOJIJIEKIIUH
WIJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTULl WU 3BEpEN,
KOJUICKIIMM OKAMEHEIJIOCTEH, TMOJE3HbIX MCKOMAEMBIX, MYJSDKH OpPraHWYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryaabnas  gabopatopHas pabora «MogeaupoBaHUE  OIBITOB
Munnepa—tOpu 1o n3ydeHnto abMOreHHOT0 CUHTE3a OPraHUYECKUX COSTUHEHUN B
nepBUYHON aTMochepe».

JlaGoparopuass padora «/3yueHne M ONUCAHUE MCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTuueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUIA
Pa3HBIX OTICJIOBY.

IIpakTuyeckas padora «/3yueHue ocoOEHHOCTEHN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ10BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHOBIIEHHE TPEACTABIECHUA O MPOUCXOXKICHHHM YeNOBEKa. PenurmnosHbie
B033peHUsl. COBpEMEHHBIE HAYYHBIE TEOPHUU.

Cx0ACTBO YenoBeka ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHUE YEIIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHUOJIOTHIECKHE, br3M0JI0r0-0MOXUMHUYECKHE,
noBeeHueckre. OTINUMS 4elIOoBeKa OT KMUBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HMM IPHU3HAKOB. Pa3BuTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBuxyiue cuibl ((pakTopbl) aHTPOMOTeHe3a: OMOJIOTUYECKHE, COLUAIbHBIE.
CooTHoIieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHbBIE CTaAuu aHTpororeHeza. PanHue uenoBekooOpa3Hble 00€3bSIHbBI
(IpOKOHCYJIIBI) U paHHUE MOHTUABI — OOIIME MPEIKHA YETOBEKOOOPa3HbIX 00€3bsH U
moJieid. ABCTpaJONUTEKH — ABYHOTHE MpEKH Jtofel. YenoBek yMelnbli, rnepBbie
W3TOTOBJIEHUA OPYIHU Tpyaa. UenoBeK MpSIMOXOISIIUN U MEPBBIM BBIXOJ JIFOACH
3a mnpenensl  Adpuxku. YenoBek reipenbOeprckuit  — 0oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKa Pa3yMHOro. UeloBEeK HEaHIEPTAIbCKUN
KaK BHJ JIIOJICH XOJIOJIHOTO KjiuMaTa. YeloBEeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a nmpenenamu Adpuku.
[TameoreneTnka u MaJIeOreHOMHUKA.



DBONIOLHUS COBPEMEHHOr0 4esnoBeka. EcTecTBEHHBI OTOOp B MOMYJIALMSIX
yesoBeka. MyTallMoHHBIM Tpoiiecc U mnojduMopdusM. [lomynsiiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3OQPEKT OCHOBATEINS» B MOMYJISIUIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckue pacel. IloHdatue o pace. bompmme pacel: eBpoOI€OMIHAS
(eBpasmiickasi),  aBCTpajo-HETpougHas  (PKBaTOpuajibHas),  MOHTOJOMJIHAS
(a3maTcko-amepukaHckas). BpeMss M myTu pacceneHusi 4elloBeKa IO IUIAHETE.
EnuncTtBOo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTh  pacu3Ma.
[IprcniocOONEHHOCTh YeNOBeKa K pPa3HbIM YCJIOBHSM OKpYXKarouled cpeasl.
Bnusinue reorpaduueckoit cpenbl U Apelida TeHOB Ha MOPQOJIOTHIO H
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHbple  MeToJbl B (usnueckoil  (OMOJIOTrHYECKOM )
AHTPOIIOJIOTHHU.  ODBOJIIOUMOHHAS ~ AHTPOINOJOTHMA U MAJCOaHTPOIOJIOTHS
YEeJIOBECUECKUX TOMYyJsiUi. brocoluanbHble UCCIEA0BAHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanue KOBOIIOUKUH OMOJIIOTMUECKOTO U COIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpetsr: Y. HJapsun, JI. JIuku, A. . Porunckuii, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBeKay,
«YenoBekooOpa3Hbie 00€3bsiHB», «CKener dYeloBeKa U CKEJeT IIHUMITaH3ey,
«PynMMEHTBI U aTaBU3MbDY, «J{BUKYIINE CUIIBI aHTPOIIOTE€HE3a», « IBOJTIOLIMOHHOE
IpEBO  4YeloBEKa», «ABcTpanonuTtek», «YenoBek  ymenbli», «YemoBek
NpAMOXOASAINNY, «/lenucoBckuii yenoek» «Heannepranpup», «KpoMaHbOHIIBIY,
«IIpenku yenoBeka», «Tambl 3BOJTIOLNHU YEIOBEKA», «Packl 4eIOBEKay.

OGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJIbTYphl TPEIKOB 4eNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MudogorndyeckuMu U OHUOJEHCKUMU CIOKETaMHU MPOUCXOXKIEHUS YeJIOBEKa,
doTorpadur HaXOJOK UCKOMMAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4YejaoBeKa M Yepena I[IUMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHne 0COOCHHOCTEH CTPOCHHS CKeJeTa
YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTuyeckas padora «/3ydeHne S3KOJIOrMYECKUX aJaNTalMi YETOBEKay.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOUIEHHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKoIlel cpeaoi

3apoxaeHue U pazBuTHe sKkojgoruu B Tpyaax A. ['ym6Goneara, K. @. Pynse,
H. A. CesepnoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3agauun
3KoJIOruU. CBSI3b 3KOJIOTUH C IPYTUMU HAYKaMH.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHH:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHue B 3KOJOTMU. MOHUTOPUHT
OKpY’KaroIIeh Cpeibl: JIOKAIbHBIM, pErHOHATBHBIN U TJI00aTbHBIIH.

3HaUEHUE OKOJOTMYECKMX 3HAHUW IS YEJOBEKAa. JKOJIOITMYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBs3€W 4esoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTHYECKOHN KYJIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEJICHMUS.

JdemoHcTpanumn

[Hoptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. CeBepuos, O. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Paznensl skonorumy», «Metonbl skogorum», «Cxema
MOHUTOPHHIA OKPYXAIOIIEN Cpenb».

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

DkoJyiorudeckne (PakTopbl U 3aKOHOMEPHOCTH UX JeicTBus. Kinaccudukarus
HKOJIOTMYECKUX (haKTOPOB: aOMOTHYECKHE, OMoTHYECKHe, aHTponorenusie. O0me
3aKOHOMEPHOCTH JAeHCTBUS dKojorudeckux (axropos. Ilpasuino munumyma (K.
Mmnpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckune ¢akropsl. CBeT Kak skosoruueckuit dakrop. [elicTue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUl M JKMBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaibHasg poJib CBETA.
doTonepuoanu3M.

Temmnepatypa kak skosiorudeckuii dakrop. JleiicTBue TtemmepaTypbl Ha
opraHu3Mmbl. [loMKknIOTEpMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

BnaxHocth kak skomorumdeckuit ¢akrop. IlpucmocoOneHus pacteHund K
MojJIep >KaHui0 BojHOTO OanaHca. Kimaccudukamnus pacTeHHil MO OTHOIICHUIO K
Bojie. [IpucnocoOieHnst >KMBOTHBIX K U3BMEHEHHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsT OPTaHU3MOB: BOJIHAS, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
ryOMHHAasT  TOATOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DHU3uMKO-XUMUYECKHe
OCOOCHHOCTH cpea o0uTaHus opraHu3MoB. lIpucnocoOsieHHsi OpPraHu3MoB K
YKW3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE putmbl. CyTOYHBIE U
roauyHbie puTMbl. [IpUcOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUH JKU3HHU.

Kusznennoie Qopmbl opranuszmoB. llonsitue o Ku3HeHHOU (opme.
XKusznenusie HOpMbI paCTEHUM: 1E€pPEBBS, KYCTAPHUKHU, KYCTAPHUYKHU, MHOTOJIETHUE



TpaBbl, OAHOJICTHHE TpaBbl. JKu3HEHHbIE (HOPMBI KUBOTHBIX: THUIPOOHOHTHI,
re0OMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTopBhlL. Buner OMOTUYECKUX  B3aUMOJCHCTBUNA:
KOHKYPEHIIUS, XUIITHUYECTBO, cuMON03 u ero ¢opmel. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHn4uecTBo). Hetpoduueckue
B3aUMOJIeHCcTBUSL  (Tommueckue,  (opuyeckue, Qadpudeckue).  3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIICCTBOBAHHMS OPTraHU3MOB B CpeJe
obutanus. [[pyHIIUI KOHKYPEHTHOT'O UCKITIOUEHUS.

JdemoHcTpanumn

Tabmumpl w cxembl: «Okojorudyeckue (axkropel», «CBETOBOW CHEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpeapl OOUTaHUS OpPraHU3MOBY», «DBHOJOTUUECKHE PUTMBIY,
«Kuznennsie  Qopmbl  pacTeHui», <« KusHeHHble (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOrO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzm», «Konkypenmus», «CuMOno3y,
«KomMeHcanmnzm.

O6opynoBanue: repdbapuyd pacTEHUN W >KUBOTHBIX, MPHUCIOCOOJICHHBIX K
BIMSHUIO PA3JIMYHBIX HKOJOTHYECKUX (PaKkTOpoB, repdapuu CBETONIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJNIOOUBBIC, TEHEIIOOMBBHIE U
TEHEBBIHOCIMBbIE KOMHATHBIE pAaCTEeHUs, TepOapri U KOJUIEKIUU TEIIOTI00UBDIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTECHUM, dydesia MTHUIl U 3BEpeH, repoapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU JKUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu ¥ KOJUIGKIIMM pPACTeHUHW ¢ IKUBOTHBIX, OOJANaOIMUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHH JKH3HU, TepOapuul u
KOJUICKITUU DPACTEHWI M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOpM, KOJUIEKIIMH
KUBOTHBIX, YUACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHast padora «BBIsIBICHHE TMPHUCIIOCOOJICHUI OPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi padora «BBISIBICHHE TMPHUCIIOCOOICHHN OpPraHUu3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTHM pACTEHHM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikoiorusi BUJA0B ¥ MOMYJISALNI

DKOJIOTUYECKHE XapaKTEPUCTUKU  TOMYJISLIHH. [lonmynsamust  Kak
Oouosiornueckas cucrema. Poib HEOJTHOPOJIHOCTH Cpefibl, PU3NUECKUX OaphEPOB U
0COOCHHOCTEW OMOoJIOruu BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonynsiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJAIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M TIOJOBasg CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUSL.

DKOJOTHYeCcKass CTPpYKTypa nomyianuu. OUeHKa YUCIECHHOCTH MOMYJIAIUU.
JluHamuyKa monmynsauMu U €€ peryiauus. bUOTHYECKUM IMOTEHUMAN IOIMYJISALUU.
MoaenupoBaHue TMHAMHUKA NOMYJIsiud. KpuBble pocTa YMCICHHOCTH MOM YJISLIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJALUN: PoJib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJOTUUECKUE CTPATETUX BUJIOB (T- U
K-ctparerun).

[TonsitTue 06 »KojmorMueckoil Huie Bujpa. MectrooOutanue. MHoOromepHas
MoJzienb 3Kojormueckor Humu Jx.M. XarumHcona. Pa3zmepsl 3kosiornueckoun
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema nomynsuuid. Apeanbl BUAOB. Buabl U UX JKU3HEHHBIC
CTpaTeruu. JKOJOTHYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTpalldid >KUBOTHBIX. buojormyeckue
WHBa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoHcTpanumn

[Toptper: dx. . XaTuyuHCOH.

Tabmumbel W CXeMbl: «ODKOJOTHYECKHE XapPaKTEPUCTUKU  TOIMYJISIIUNY,
«ITpocTpancTBEeHHass  CTpyKTypa  HoOnysinuu», «Bo3pacTHble  OUpaMUIbI
nonyisiuuny, «CKOpPOCTh  3acelieHUs] MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamMm», «Mogenp s3kosorudeckor Humu [Jx. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIMH )KHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrocoOneHuss CceMsIH  pacTeHUH K
pacCeyICHUIO.

Tema 9. Ixkosorusi co001ECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranm3mMoB. buoneno3 u ero crpykrypa. CBsizu Mexuny
OpraHM3MaMHy B OHOLIEHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. k. Tencnu). DyHKUHOHATbHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckue 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U mitbl B 3kocucTeMax. KpyroBopoT BEIIECTB U ITOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTeldu  dKocucTeMbl. buomacca u  mpoayknusi.
DKOJOTUYECKUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Dayxmyayuu.
HamnpaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykKueccuu. llepBuuHbie U
BTOPUYHBIC CYKIIECCUM W WX MOPUYAHBL. AHTPONOT€HHBIE BO3JCUCTBUA Ha
cykueccun. KiimmakcHoe cooOiectBo. buopasHooOpasue u nmojaHoTa Kpyropopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie 3KOCUCTEMBL. JKOCUCmeMbl 03EP U peK. DKocucmemvl Mopeti u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucreMa. ArpoueHos. Paznuuus
MEXK/Ty aHTPOTIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Yp6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoackas
draopa u ¢ayna. CunanTponmzanus Topoickod ¢ayHsl. buonorudyeckoe u
X031CTBEHHOE 3HAYCHNE arpPOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
aKkocuctemax. Ponv kackadnoco 3ggexkma u 6udo8-30uhpukamopos (Kirouegvix
8U008) 8 pynuKyuoHuposanuu sxkocucmem. IIepeHOC JHEPTHH W BEIIECTB MEXKIY
CMEXHBIMH 9KOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOTIOT€HHBIX BO3JICHCTBUI.

Mexanusmul 8030elicmeusi  3A2pA3HEeHUll  PA3HbIX Munos Ha
CyOOP2aHUZMEHHOM, OP2AHUBMEHHOM, HONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl  IKOJ02UYECKO20  HOPMUPOBAHUSA ~ AHMPONO2EHHO20  8030€liCMBUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX H aHTPOIMOTEHHBIX 3KOCHCTEM.

JdeMoHCcTpamuun
[Toptpert: A. JIx. Tencnu.
Tabmuuet u  cxembl:  «CTpykTypa  OuWoIlleHO3a»,  «IKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B JIKocucTeMe», «KpyroBopoT BemiecTB B HKOCHUCTEMEY,
«llenn mutanus (rmacTOUIHAS, TETPUTHAS)», «IKOJOTHUUECKAs MUPAMHIA YHUCET»,
«OKoNoruYecKas nmupaMmuyia OMOMacChl», «IKOJOTHUYECKAsT MUPAMUTA SHEPTUMY,
«O06pa3oBanue 6onoTay, «IlepBuunas cykueccus», «BoccTaHoBieHuUE Jeca mocie
noxkapay», «JKocucTemMa 03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPTUU B arporieHo3e», «[Ipumepsr ypooskocuctem».

O6opynoBanue: repbapuu pacTEHUH, KOJUIEKIIUN HACEKOMBIX, Uydelia MTUIl |
3Bepeil, repOapuu KyJbTYPHBIX U IUKOPACTYIIUX PACTEHHM, aKBapUyM KaK MOJEIb
KOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHas pabora «l3ydyenune paszHoOOpasus MEIKUX TIOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKypcHsi «DKCKYpCHsl B TUIIMYHBIA OMOTeorieHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOJIOJIbHBIN MJIM TIOWMEHHBIN YT, 03€p0, O0JI0TO)».

JKCKypcusi «DKCKYpCUs B arpodKOCHUCTeMy (Ha TMOJIe WU B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodajnbHast IKOCHUCTEMA

buochepa — oOmemnnanerapHas o0Oojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja ku3Hb. PazBuTne npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu 6uocheps! u e€ cocran. XKupoe
BELECTBO OHOC(hephl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyllecTBoBaHUsl Ouochepbl. OcobeHHocTH OHOochepbl Kak
ri100abHOM 3KocHucTeMbl. J{nHaMHuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKJIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonsitue o Omome. OCHOBHbIE OMOMBI CYIIIHU:
TYHJIpa, XBOWHbIE JIeca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
YCTBIHU, TPOIIMUYECKHE Jieca, BEICOKOropbsi. KiimMar, pacTuTenbHbI U AKUBOTHBIH
Mup OMOMOB CYIIIH.

CrtpykTypa u QyHKIHMS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO NOTEHIIMANIA U
ounochepHbIX QYHKIIHIA.

JdemMoHcTpanumn

[Toptpetsl: B. . Bepnaackuii, 3. 3rocc.

Tabmuuer u cxembl: «['eocdeprsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yriepona B mpuponae», «KpyroBopor kucimopoga B mpupoae»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe Ouombl cymmy, «Kiumaruueckue
nosica 3emnn», «Tynapay», «Taira», «Cmemannsiil jecy», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Ob6opynoBanue: repOdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kainas cpeaa

DKOJOTUYECKUE KpU3UChI M WX TNPUYMHBL. Bo3nelcTBue dyenoBeka Ha
ouocepy. 3arpszHenune Bo3AymIHON cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienwe mnouBel. Oxpana
MIOYBEHHBIX pecypcoB. M3MeHeHue Kumara.

AHTpPONIOTEHHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIN Mup. OXpaHa
pPaCTUTENBHOTO W JKMUBOTHOrO MHUpa. OCHOBHBIE MPUHUHUIIBI OXPaHbl MPUPOJBIL.
Kpacubsie kHuru. Oco0o oxpansembie mnpupognsie Tepputopun (OOIIT).
borannyeckue cajpl U 300JI0rMYECKUE TTAPKU.

OCHOBHbIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEJIOBEUYECTBA U MPUPOJBIL.
PanponansHOE€  NPUPOJONOIB30BAHME UM COXPAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasus 3emian. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJOTHYECKUX
Kpu3HcoB. OCOOEHHOCTH COBPEMEHHOIO KPU3HCA U €r0 BEPOSITHBIE ITOCIIEICTBHS.

Pa3Butrie METOJOB MOHUTOPHHIA Pa3BUTUS OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedoeanus nepexooa K pecypcocbepezarowieti u
KOHKYPEeHmOocnocoonou snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanonuvie ungopmayuonusvie cucmemvi, odecneuusaowue O00CMyn K
ungopmayuu no cocmoanulo OmMOenbHuIX U008 u sKkocucmem. (OcHoOBbI



aKopeabunumayuyu dKocucmem U cnocob6os 060pbObl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpyxkyus mMopckux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanuun

Tabmuupl u  cxeMbl:  «3arpsi3HeHHe  atMocepbl»,  «3arpsi3HEHUE
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbll  3dekT», «Ocobdo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAEIH YyIPABISIEMOTr0 MUPAY.
O6opynoBanue: ¢dororpaguu OXpaHsSEMbIX pacTeHU U KUBOTHBIX KpacHoit
kHur" Poccuiickoit @enepannu, KpacHOM KHUTH peruoHa.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOEHUS
oOydJarolmuMucsl TMPOrpaMM CpeAHEro oOmiero o0pa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MPOTrPAMMBI 110 OHOJIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHUE OOYYAOUUMUC POCCUUCKOMN
IPaKIaHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMPENENICHUIO, Haiuuyue Momusayuu K OOyUYeHHIO OHOJIOTHH,
yeneHanpasienHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAJUIMN PA3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMU, TMPUCYIIUMH CHCTEME
OMOJIOTMYECKOTO  O0pa30BaHUs, HaAIuyue  NpPpaABOCO3HAHUS  DKOJOTHYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HECHHBIC TIJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSHUS MPOTPAMMBI 110 OMOJIOTHMH JOCTUTAOTCS
B EIWHCTBE Y4YeOHOM W BOCIUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUU C
TPaIULIMOHHBIMUA POCCUUCKUMU COILIMOKYJIBbTYPHBIMH, HCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMHU, MPUHATHIMU B OOINECTBE INMpaBWJIaAMH W HOPMaMH
MOBEJICHUS M CIIOCOOCTBYIOT TIpoIiecCaM CaMOIIO3HAHMS, CaMOBOCIMTAHUS M
CaMOpAa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3ULMHU JIMYHOCTH, NATPUOTHU3MA U
YBOKECHUS K 3aKOHY U IPABOIOPAJKY, YEIOBEKY TPyAa U CTapUIEMy MOKOJIEHHUIO,
B3aMMHOI'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHHUS K KYJIBTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yibTaThl OCBOEHHUs YyuyeOHOro mpenmera «buomorus
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUYarOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMM, TIO3UTUBHBIX BHYTPEHHHX  YOEXIEHHH, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHUCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITAa ACATEILHOCTU B MPOLIECCE peaM3allid OCHOBHBIX HaNpaBiIeHUN
BOCIIUTATENILHOM JIESITEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaKaaHCKOT0 BOCIIUTAHNS:

c(hOpMUPOBAHHOCTb IPakKAAHCKOM MO3UIIMU 00YYaIOIIETroCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLHMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M MO3HABATEIbHBIX 3aJlay, BHIMIOJIHEHUU
OMOJIOrMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh ~ OMpEENsATh COOCTBEHHYIO TIO3UIIMIO 1O OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMU YOCKICHUSAMH, KyJbTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHMYECTBY B MPOILIECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, T[I03HABaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIbHOTO
OTHOIIIEHUSI K MHEHHUIO OINIMOHEHTOB IMpPU OOCYXKJIECHHH CIHOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU E€ATEIBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAHHOCTH POCCUUCKOU TPaXKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapojay, YYBCTBA OTBETCTBEHHOCTH NEPE]
Ponunou, ropmoctu 3a cBOM Kpau, CBOXO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHHE K IPUPOJHOMY HACJIEAUIO U MaMsITHUKAM MPUPOIBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJOTMHM, TOHMMAHUS 3HAYEHUS OWOJIOTMH B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOI'0 00IIECTBA;

uaeitHas yOeXKIEHHOCTh, TOTOBHOCTh K CIy>KeHHMIO W 3ammre OTteuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSL:

OCO3HAHMUE JYXOBHBIX EHHOCTEN POCCUKUCKOr0 HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHWE K CBOUM POJUTENSAM, CO3JAHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO IPHUHATUA LEHHOCTEM CEMEWHOM JKU3HHM B COOTBETCTBUU C
TpaauuusMH Hapo1oB Poccuu;

4) 3¢cTeTUYEeCKOro BOCIIMTAHMS:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ EHHOCTH;



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

S) ¢usuyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JI1Ar OOy YU :

NOHMMAHUE U peanu3alus 370pOBOro M 0e30MacHOro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH U OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBbIO;

NMOHUMAHHUE IIEHHOCTH TMPaBWI WHIAUBUAYATbHOTO U  KOJJICKTHBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYAIIUIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCIEJCTBUN M HEMPHUATUSI BPEIHBIX NMPUBBIUEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHUS );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW JICSITEIBHOCTH TEXHOJOTMYECKOW U COLUATIbHOU
HAIPABJIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIBHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K paznuyHbiM cepaMm MpodecCHOHANBHON NESITebHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ©  Peal30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWUIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH II€J€CO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBaHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUITAHUPOBAHUSI TIOCTYNIKOB W OIEHKHM WX BO3MOXHBIX IOCIEACTBUUA IS
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJ00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPH U3YYCHUH OUOJIOTUH
3HaHMSI M YMEHHS TIPU PEIIeHWH TMpoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
MPUPOJIONONIB30BAHMUEM  (COOJIOJICHHE  MpaBWJ  TOBEICHHUS B  MPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUOB,
aKocHUCTEM, Orochephl);

AKTUBHOE HENPUSTHE JICMCTBUW, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
MPUPOJIHOM cpejle, YMEHUE MPOTrHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTUYECKUE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U NMPEOTBpAIIaTh UX;



HaJMYHUE Pa3BUTOTO DKOJOTHYCCKOTO MBIIIUICHHSI, YKOJIOTHIECKON KYIbTYPHI,
OTIBITa TeSTENHHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMH B TIO3HABATEIHHON, KOMMYHUKATHBHOW W COIMAIBLHOMN
MIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOHN NEATCILHOCTH YKOJIOTHICCKOMN
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT 0 MO3HAHHUSA:

c(OpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHOW NMPAKTUKH, OCHOBAHHOTO HAa JHAJIOTE
KyJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHPE;

COBEPIIICHCTBOBAHHUE S3BIKOBOW M YHTATEIIBCKOW KYJIBTYphl KaK CpeJICTBa
B3aMMO/ICHCTBHS MEXK]TY JIFOJIBMH ¥ TIO3HAHUS MUPA;

NOHMMaHWe CcrenuuKu OWOJIOTMM KaKk HAayKH, OCO3HaHHS €€ poiu B
(GOpMHUpPOBAaHUHN PAIMOHAIIBHOTO HAYYHOTO MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeJICTaBlICHUsT 00 OKPY)KAIOIIEM MHpE KaK O CAMHCTBE NMPHUPOIBI, YCIOBEKA W
oOmiecTBa, B TO3HAHWHM TPHPOJHBIX 3aKOHOMEPHOCTCH W pEIICHWH TMpoOJieM
COXPaHCHHS PHUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHU JJII COBPEMEHHOW IMBUIU3AILINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pecypcHble  MpOoOJeMbl  pPa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTel BBIXOJA U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieyeHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PANMOHATIBLHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIIICHUSI  OOIIEH KyJIbTYpbl, €CTECTBEHHO-Hay4HOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydarommuxcs, (GpopmupyeMoit
MIPY U3y4YCHUU OMOJIOTHH;

MOHWMAaHHUE CYIIHOCTH METOJIOB MO3HAHMUSI, UCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIOJIb30BaTh IMOJy4YaeMble 3HAHHWS JUIsl aHaiu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHUE JefaTh OOOCHOBAHHBIC 3aKIIFOUCHHsSI HAa OCHOBE HAydHBIX (AaKTOB U
MMEIOIINXCS JaHHBIX C IENIbI0 TIOYYEeHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENFHO HCIIONh30BaTh OWONOTHYECKUE 3HAHUS IS
penIeHwus Mpo0OJieM B peabHBIX )KH3HEHHBIX CUTYAIUsX;

OCO3HAHHE IIEHHOCTH HAYYHOW JIEATEITBHOCTH, TOTOBHOCTH OCYIIECTBIISTH
MPOCKTHYIO M HCCIIEIOBATEIIBCKYIO ACATEIHPHOCTh HHANBUYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CHOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMH.



METAINIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMBbIe Ji1 (OPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIC MOHATHS, OTPa)KaroIIue
LEIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHEeUU(PUKY METOJI0OB IO3HAHUA,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrus, SIBJIICHUE, MPOIIeCC,
cucTeMa, Hay4yHbIH (paKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCe/IOBaHNe,  HAOMIOJeHHe, HU3MEpPEHue, OIKCICPUMEHT ©  JIPyTHue);
yHUBEpCaJlbHbIe YyueOHbIe JEeWCTBUA (TO3HABaTEbHBIE, KOMMYHHUKATHBHEIE,

PETYISITUBHBIE), oOecreynBaroIme dbopmupoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLIMAJIbHOM KOMIIETEHIMH OOY4YaromMXCs; CIHOCOOHOCTD
oOyyaroumxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWUSI W  yHHUBEpPCalbHbIC Yy4eOHBIE JICHCTBUS B
IT03HABATEJILHOW M COLIMATIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OuojIorMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocs OynyT chOpMHpPOBaHbI —TMO3HABaTEIbHBIC
YHUBEpPCAJIbHBIE yUeOHbIE 1eHCTBHS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIEC YUeOHbIE
JEUCTBUS, PETYISTUBHbIE YHHUBEpCAJbHbIE Yy4YeOHBbIE JEHCTBHUS, COBMECTHAS
NEeATEIbHOCTb.

MeranpenMeTHbIE PE3yJbTaThl OCBOEHHUS IMPOTPAMMBI CPEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPAXKATh:

OBaanenne YHHBEpPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 6a30Bble JJOrHYECKHe IeCTBHS:

CaMOCTOATENbHO  (pOopMyIHpOBaTH M aKTyalM3UPOBaTh  MpoOIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BAaTh MPU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIIUICHUS
(amanu3a, CUHTE3a, CpaBHEHMsI, KJIacCU(pUKAIINA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETATh MX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpEeNeNATh LEeNu MAESITEIbHOCTH, 3aJaBas IMapaMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTh PE3YJIbTaThl ACSITENLHOCTH C TOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOIOTHYECKUE TIOHITHUS JJI OOBSICHEHUS (DaKTOB W SIBJICHHIM
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE pACCYXJEHUS (MHAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBIABISITh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PaCCMaTPUBAEMBIX
SABJICHUSX, GOPMYIUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeAcTBa JUTSt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TaKK€  MPOTUBOPEYMI  pa3HOro  poja,  BBIABICHHBIX B Pa3IMYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3palaTbiBaTh IJIaH PELICHUsS MPOOJIEMBbl C YYETOM aHAIN3a MUMEIOIINXCS
MaTepUalibHbIX U HEMaTepUAIIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIEICTBUM €S TEILHOCTH;

KOOPJAMHUPOBATh U  BBIMOJHATH pabOTy B  YCJIOBUSIX  PEajIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS;

Pa3BUBATh KPEATHBHOE MBIILJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIEM.

2) 06a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHS:

BJIAJICTh HaBbIKAMH y4€OHO-HUCCIIEIOBATEILCKON U TIPOCKTHOM JIEATEIbHOCTH,
HaBBIKAMHU  paspelnieHus MnpoOseM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSITEJTbHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKHUX 3a7a4, MPUMECHECHHIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh Pa3JIUYHbIE BUJBI JEATCIBHOCTH 10 IOJYYCHHIO HOBOTO
3HaHUS, €r0 HHTEpIpeTalny, MpeoOpa3oBaHUIO W MPUMEHEHUIO B Y4EeOHBIX
CUTYallUiX, B TOM YKCJIE TIPU CO3[IaHUN YUY€OHBIX U COIMAIBHBIX MPOEKTOB;

(dbopMUpOBaTh HAYUHBIN TUN MBIIUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBuUTh # (GOpMYIUPOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
NS TENBHOCTU U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh TIPUYMHHO-CJICJACTBEHHBIC CBSI3M U aKTyalU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelleHus, HaXOAUTh apTyMEHTHI [IJIsl J10Ka3aTesIbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIE B XOJE pEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKHU OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsM, OLICHUBATh PUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JIEHUCTBUS B IPO(PECCUOHATIBHYIO CPENY;

YMETh MEPEHOCUTHh 3HAHUS B IO3HABATENIbHYI0 W MPAKTUYECKYIO O0JacTu
KU3ZHEICSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEH, MpejiaraTh OPUTHHAIIbHBIE MOJXOJbl U PEIICHUs,
CTaBUTH MNPOOIEMBI U 3a]1a4H, JOMYCKAIOIIHE AIbTePHATUBHBIE PEIICHUSI.

3) padora ¢ uHpopMaumeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHPOpMAIUU (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSAPHOW JHUTEpaType, OHOJOTMYECKUX CJIOBAapsSIX U
CIIpaBOYHUKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHAIM3UpPOBATH



HH(OPMAITUIO Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS, KPUTHICCKH OICHUBATH
€€ JOCTOBEPHOCTh U HEMIPOTUBOPEUHUBOCT;

dbopMynTUpOBaTh 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOJbI NP MOUCKE U
otOope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHUS YU4eOHBIX
3azay;

NpHOOPETaTh OMNBIT HCIIOJIB30BAHUS HWH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O UCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMAIbHYIO  (QopMy  MpeICcTaBICHUS
Oouonornyeckoit mHpopManuu (CXeMbl, rpad)uKH, TUArPaMMbI, TAOJIHIIBI, PUCYHKH
" 1pyroe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KAa4eCTBE CpEICTBA IMpu paboTe ¢
Ouosiorndyeckor mHOpPMaANKMEH: TPUMEHATh XUMHYECKHE, (U3UYECKHUE U
MaTeMaTHYeCKUe 3HAKHM M CUMBOJIbI, (OopMyJibl, abOpeBUaTypy, HOMEHKIATYpYy,
UCIIOJIB30BaTh U NPEoOpa3oBBIBATH  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISITHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pACIO3HABaHUS M 3allUTBl  WHGOOpMAINH,
MH(GOPMAIIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OgiajeHue YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM:

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAILIUK BO BCceX cdepax KU3HHU, AKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM TUCKYCCHU TO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHUS OTHOCUTEIHHO BBIMOTHEHUS TpeiaraeMoin
3a/layd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaldbHBIE CpeACcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYyAIlHi,
YMETh CMSITYATh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS W B3aWMOJCHCTBUS, MOHUMAThH
HaAMEPEHUS IPYTUX JIOJEH, MPOSIBIATh YBAKUTEILHOE OTHOIIEHUE K COOCCETHUKY
U B KOppeKTHOU popme (HopMyTupoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO HU3JIAraTh CBOIO TOYKY 3PEHHUS C HUCIOJIB30BAaHUEM
SI3bIKOBBIX CPEJICTB.

2) COBMeCTHAsI esITeIbHOCTh:

MOHUMATh M HCIIOIh30BaTh MPEUMYINECTBA KOMAHIHON M WHIUBHIYATHHOU
paboTHI MpHU pelIeHUH OMOTOrMYEeCKON MPo0OIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aUMOJICHCTBUS TP PEIICHNN YIeOHOMN 3a/1auu;

BBIOMpATh TEMAaTUKy W METOJbI COBMECTHBIX IEHCTBUU C YYETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN KaXKJIOT0 YleHa KOJIJIEKTUBA;



NPUHUMATh I[€IM COBMECTHOM  JEATEIIbHOCTH, OPraHU30BBIBATH U
KOOPJUHUPOBATh JIEUCTBUA II0 €€ JOCTMIKEHUIO: COCTaBJATH IUIAH JEHCTBUM,
pacupenensaTh poid ¢ YYETOM MHEHUHW YYaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJIAJa M KaXJOr0 YYACTHUKA KOMAaHJIbBI B
o0 pe3yabTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHMWBATh HJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBIJIATh TO3UTUBHOE CTPATErMYECKOE TOBEAEHHUE B PA3IUYHBIX
CUTYAIUsX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHUE, OBITH MHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHMUS JUIsl BBISBICHUS MpoOJIeM M UX
pelieHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM 1EJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEUCTBUSIX M MOCTYIKAaxX MO OTHOIIEHHUIO K KHUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYILECTBIISITh ITO3HABATEIBHYIO JESATEIBHOCTD, BBISBIIATH
npo0JIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBIA BBIOOp, apTyMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW JPYAUIUU B
pa3HbIX 00JIacTAX 3HAHWW, TOCTOSHHO TIOBBIIIATH CBOM 0OOpa3oOBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalHsIM, BHOCHUTb KOPPEKTHUBBI B AECATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedieKCMH  Kak  OCO3HaHUSA
COBEpIIAEMBbIX JCHUCTBUA M MBICIHUTENbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaHUM, MCIOJIb30BATh MPUEMBI peIeKCUM ISl OLEHKU CHUTYalllH, BbIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHMBATh PHUCKH W CBOECBPEMEHHO MPHUHUMATh PEIICHUS MO UX
CHIDKECHUIO;



IIPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX IPH AHAIN3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE Ce0S M APYTrUX:

OPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

IpU3HABaTh CBOE MPABO U MPABO APYIHX Ha OIIMOKH;

pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOrO YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3yiabTaThl OCBOEHHUS COJIEpkKAHUS Y4YEeOHOTO TMpeaMera
«buonorus» Ha yriyOJI€HHOM YpPOBHE OpPUEHTUPOBAHBI Ha OOECIeUeHUE
npodpunbHOro  oO0yueHus  oOydarommxcss  Ouonmorud. OHHM  BKIIOYAIOT:
crienuduyeckue st OMOJOTHHN HAyYHbIC 3HAHHS, YMEHUS M CIIOCOOBI IEUCTBUH TIO
OCBOCHUIO, MHTEPIIPETALIMK U TIPEOOPa30BAHUIO 3HAHHM, BUJIBI JACATEIBHOCTU 10
MOJIYYECHUIO HOBBIX 3HAHUHN M MX NMIPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyalusx. [IpenMeTHbie pe3ysibTaThl MPEACTABICHBI T10
roJlamMm U3y4eHHUsl.

[IpenmeTHble pe3ynbTaThl OCBOEHUs ydyeOHoro mpeamera «buonorus» B 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHPOBAHHOCTh 3HAHUH O MeCTeé U poJIM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU  3aKOHOB MPHUPOABI W  PEHICHMH TPoOJIeM  palrOHAIBHOTO
IPUPOJIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apYyOECKHBIX YUEHBIX B PA3BUTHE
OHOJIOTHH;

BIAJICHUEC CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas BKJIFOYACT:
OCHOBOIOJIAralonue OHOJIOTHUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
opraHusM, MeTabolu3M, TOMEOCTa3, CaMOPETYIAIMSI, CaMOBOCIPOU3BEIACHHE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PAa3BUTHE), OWOJOTHYECKUE TEOPUH
(xnerounas Teopus T. llIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi Teopust
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wneHtpax
MHOroo0Opa3usi ¥  TNPOUCXOXKJEHHUS  KYJbTYPHBIX  pAacTeHMil),  3aKOHBI
(emmHOOOpa3Msi MOTOMKOB TIEPBOTO TOKOJIEHHUS, PACIICIICHUSI, YUCTOTHI TaMeT,
HE3aBUCHUMOro HacienoBanusi [. MeHaens, TOMOJOTHYECKUX pPAJIOB B
HACJIEICTBEHHOMN U3MEHYUBOCTH H. n. Basunoga), MIPUHLIHIIBI
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAYYHOI'O [O3HAHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIJICTSATH CYIIECTBCHHBIC MTPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, B TOM YHCIIEC
OakTepwuii, rprOOB, paCTECHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHWU, >KUBOTHBIX, YEJOBEKA, IIPOIECCOB IKU3HEICATCILHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTCHHH, KUBOTHBIX M YEJIOBEKA, OMOJOTHYECKUX
IpoLeccoB: 0OMeHa BellecTB (MeTadonu3M), NpeBpalIeHUsI YHEPTUU, OPOKEHHUS,
aBTOTPO(GHOTO U reTepoTPOPHOro TUMOB MUTAHUSA, POTOCUHTE3a U XEMOCUHTE3A,
MUTO3a, MeH03a, raMeToreHe3a, "MOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3MHOXCHUS,  WHAMBUAYAJbHOTO  pa3BUTUS  opraHu3Ma  (OHTOTEHE3a),
B3aMMO/JICHCTBUS T'€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBI3M MEXIY OPTaHOWIAMHU KICTKH H HX
(GYHKIIUSAMHA, CTPOCHHEM KIIETOK pa3HBIX TKaHEH W WX (YHKIUIMH, MEXKIY
opraHaMd M CHCTEMaMH OpPraHOB Yy pPAacCTCHHM, >KMBOTHBIX M 4YEJIIOBEKa W WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OPTaHOB W WX (DYHKIUSAMHU, MEXKIY dSTallaMu
oOMEHa BEIICCTB, ATallaMHu KJIETOYHOTO IIMKJIA ¥ KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO Pa3BHTHS, T'CHOTUNIOM M (DEHOTUIIOM, (EHOTHIIOM H
dakTOpaMu cpesibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIME apPTryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JIJISl JI0Ka3aTeJNbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIIIL;

yYMEHHE peliaTh OUOJIOTHYECKUE 3a/1a4H, BBISBISATh IPUIMHHO-CIICICTBEHHbIE
CBSI3M MEX]Y UCCIIEIyEMBbIMH OMOJIOTHYECKUMH MPOILIECCAMHU U SIBJICHUSMHU, J€NIaTh
BBIBOJIBI M IIPOTHO3BI HA OCHOBAHHH MOJTYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBITIONHITh JTA0OPATOPHBIE W TPAKTUYECKHE pabOTHI, COONIOAATH
mpaBmiIa nmpu padboTe ¢ yueOHBIM U JaO0OpaTOPHBIM 00OPYIOBAHHUEM;

YMEHHE BBIJBUTATh THUIOTE3bl, TPOBEPATh MX IKCICPUMEHTAIHHBIMU
cpenctBamu, GOpMYNIHpYS 1Edb HCCIEAOBAHUS, aHAJIU3UPOBATH MOJYYCHHBIC
PE3YNIBTATHI U IETIaTh BHIBOJIBL;

YMEHHME y4acTBOBaTh B y4e€OHO-HCCIEI0BATEILCKON paboTe Mo OMooruu,
HKOJIOTUM W MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
myOMUYHO  TPEACTaBISATH  TOJNYYCHHBIC  PE3yJdbTaThl HAa  YUYEHHYECKUX

KOH(DEpeHITHsX;
YMEHUE OIICHHWBATh JTHUYECKHE AaCMEKThl COBPEMEHHBIX HCCIEJOBAHUMA B
obmactu  OWOJOTMM U MEAUUUHBI  (KJIOHUpPOBaHUWE,  HCKYCCTBEHHOE

OIUIOJJOTBOPEHHUE, HAMpPaBICHHOE W3MEHEHHE T'€HOMAa M CO3/JaHUE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
JEeSATENbHOCTH B 00JacTH OUOJIOTMH, MEIUIMHBI, OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MUUIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIN
MHTEpPEC, HAINIPaBJICHHBI HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu u
MPOJOJDKEHNE OMOJIOTrMYecKoro oOpa3oBaHMS B  OpraHU3AlUSAX CPEJAHEro
po¢eCCUOHATLHOIO U BBICIIIETO 00pa30BaHUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro npeamera «buomorus» B 11
K1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUH O MECT€ U pOJM OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAay4YHOU
KapTUHBI MHUpa, B TMO3HAHUM 3aKOHOB TPHUPOJLI M PEIICHUU HKOJOTUUECKUX
npo0JieM 4YelloBEYEeCTBA, a TaKXKe B PEIIEHHMH BONPOCOB PpalMOHAIBHOIO
IPUPOJIOIONIB30BAHUS, U B (POPMUPOBAHUU 1IEHHOCTHOTO OTHOLIEHUS K MPHUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuUTHE OUOJIOTHY;

yMEHHE BIAJETh CHUCTEMON OHOJOTMYECKUX 3HAHHWM, KOTOpas BKIIOYAET
ONpeJIeNIeHHs] U TOHUMAHUE CYIIHOCTH OCHOBOMOJATalONINX OHOJIOTHYECKUX
TEPMUHOB M TOHATUU (BUI, 3KocucTeMa, Ouocdepa), OMOIOTUYECKHUE TEOPUH
(aBomronnonHas teopust Y. JlapBruHa, cHHTETHYECKAs TEOPHs SBOJIIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsIX U HampaBieHUsx 3Boitoniuu, B.W. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHueckoro paBHoBecus JIx. Xapau u B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
AKOJIOTHYECKON MHUpaMUJIbl SHEpruu), rumore3bl (rumore3a «Mupa PHK» V.
I'unbepra);

yMEHHE  BJIaJleTh  OCHOBHBIMH  METOJAAMH  HAYYHOrO  IO3HaHWS,
HCIIOJIb3YEMBIMH B OMOJIOTUYECKUX UCCIIEIOBAHUSX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaONIOIeHHE, JKCIIEPUMEHT), CIIOCOO0AMU BBISABICHHS H
OLICHKH aHTPOIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHbIE IPU3HAKU: BHUIOB, OHOTEOIICHO30B,
KOCHCTEM U Ouocdepbl, CTaOMIM3UPYIOLIETro, ABMXKYILIETO M Pa3pbIBAIOLIETO
€CTECTBEHHOT'O otOopa, AJIONaTPUYECKOIrO u CUMITATPUYECKOTO
BUI000pa30BaHUs, BIMSHUS JBIDKYIIIUX CUII SBOJIONUN HA TeHO(GOH/I TOMYJISINH,
MPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHWs, YepeIOBaHUS HATIPABICHHM
HBOJIFOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA SHEPTUH B SKOCHCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMU 3BOJIIOIUH,
JBIDKYIIUMU CUJIAMH aHTPOIIOr€HE3a, KOMIIOHEHTAMHU PA3JIUYHBIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTENIbHBIE  TMPU3HAKK  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BUIOB K Cpelie OOMTaHMs, aOMOTHYECKMX U OHOTHUYECKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBAaX,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCIOIb30BaTh COOTBETCTBYIOUIUE AapPTyMEHTHI, OHOIOTHYECKYIO
TEPMUHOJIOTUIO U CHUMBOJHKY IS JOKa3aTelbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3H OPTaHU3MOB U Cpebl OOUTaHUS, CIUHCTBA
YEeIIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHS MHOrooOpasus BHUAOB W
HKOCHCTEM KaK YCJIIOBHUS COCYIIECTBOBAHUS MPUPOJIBI M YEIIOBEUYECTBRA;

YMEHHE pelIaTh OMOJIOTHYEeCKUE 3a/1auH, BBISBIISATH MPUIMHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBIMH OMOJIOTHICCKUMH MPOIIECCAMH | SIBJICHUSMH, JIeTIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHHH ITOJYYCHHBIX PE3yIbTaTOB;

YMEHHE BBITIOJHATH JIA0OpaTOpPHBIE W TPAKTUYECKHWE paboThl, COOIOIATH
npaBuiia Mpu padoTe ¢ yd4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

YMECHHE BBIJBUTATh THUIIOTE3bI, NPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpeacTBamMu, QGOpMYyIHpPYS I1eNb HCCIEAOBAaHUsS, aHAIM3UPOBATH TOJYUYCHHBIC
PE3YJIBTATHI U JICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4eOHO-UCCIEI0BATEIbCKON paboTe Mo OHOJIOTHH,
HKOJIOTUM U MEJUIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  MPENCTaBISATh  MOJYYEHHBbIE  PE3yJdbTaThl HAa  YUYEHHYECKUX
KOH(EepeHITUAX;

yMEHHE OIIEHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKIACHUM KU3HU, YETIOBEKA
U 4YEeJOBEYECKUX pac, O MPHUUYMHAX, MOCIEACTBUSIX U CIMOCO0AX MPETOTBPAIICHUS
rI00aabHBIX M3MEHEHUH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BHIOOp Oyaymiedt npodeccCHoHAIBHOM
JESTENHHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIULIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIINICHHOCTH, YTAyONsTh TO3HABATENbHBIM HWHTEpEC, HaIpaBICHHBIA Ha
OCO3HAHHBIKH  BBIOOP  COOTBETCTBYIOIICH  mpodeccuu U TPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIET'0 00Opa30BaHMS.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBbIe crCTEMBI M X U3ydEHHUE 4
3 Buonorus kinetku 5 0.5
4 XuMHUYecKasi OpraHu3arys KISTKH 10
5 Crtpoenue u GyHKITUU KICTKH 10
5 OOMeH BellecTB U NMpeBpallleHue SHEPTUN B 10 1
KJIETKE
7 HacneL[CTBeHlfaﬂ uHpopmanus u 10 05
peanuzanus e€ B KJIeTKe
Kv3HEeHHBIN UK KIETKU 10 1
Crtpoenue u (yHKIIUHA OPTaHU3MOB 20 15
10 Pa3MHOkeHUE U pa3BUTHE OpPraHU3MOB 12 15
1 I'eneTuka — Hayka O HACIEACTBEHHOCTH U 10 05
W3MEHYMBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 I'eneTuka yenoseka 6 0.5
15 Cenexuusi opraHu3MoB 5 1
16 bruoTexHonOTHs U CHHTETHYECKAsE OMOJIOTHS 6
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

13




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgposrbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
1 3aporKJeHNE U Pa3BUTHE DBOITIOIIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
Mukpo3BoIOIUS U €€ pe3yabTaThl 14 2
Maxpo3BOJIOIHS U €€ Pe3yIIbTaThl 6
[TpoucxoxaeHNe U Pa3BUTHE KU3HH Ha
4 p A p 15 15
3emiie
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
DKOJIOTUSl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpPraHW3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5
C OKpY’Karolleu cpenoi
Opraau3Mebl ¥ cpesia 0OUTaHUS 15
DKOJIOTHS BUJIOB U TOIYJISIIII 0.5
DKOJIOTHUS COOOIIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rimobanbHas 3KOCHCTEMA
11 UenoBek U OKpyKarolas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero H3yYeHHUs odpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
1 buonorus kak KOMIUIEKCHAs HayKa U 1 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOT0 00111ecTBa 02.09.2024 | https://m.edsoo.ru/863dda2c
9 YpoBHEBas OpraHU3anns KUBBIX 1
CUCTEM 02.09.2024
3 Hcropus OTKpBITHA U U3YYEHUS 1 bubnuoreka [IOK
knetku. Kinerounas reopus 04.09.2024 | https://m.edsoo.ru/863dda2c
4 [TonosxeHust KIETOYHOUN TEOPUH 1 06.09.2024
5 MeToap! U3ydeHUs KICTKH 1 Eubmrorexa HOK
09.09.2024 | https://m.edsoo.ru/863dda2c
6 CpaBHEHHE KJIETOK KMBBIX CUCTEM 1
09.09.2024
MeToabl MOJEKYISPHON U KIETOUHOMN
ounosorun. [IpakTrueckas padoTa
7 «M3ydyeHne MeToI0B KJIIETOUHOU 1 05 bubnuorexa [IOK
6uonoruu (xpomarorpagus, 11.09.2024 | https://m.edsoo.ru/863dda2c
anektpodopes, nuddepeHnnaibHoe
uentpudyruposanue, [T1[P)»
8 2’KuBbIe CHUCTEMEI U HX CBOMCTBA 1 13.09.2024
9 XUMHUYECKUHN COCTAB KIETKU 1



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

16.09.2024

OO01me CBOMCTBA KIIETOK JKUBBIX

10 CUCTEM 16.09.2024

11 MuHepanbHble BEIIECTBA KIETKU, UX bubnuorexa [JOK
OHMooruYecKas poJib 18.09.2024 | https://m.edsoo.ru/863dda2c

12 Oprannydeckue BeIecTBa KIETOK 90.09.2024

13 Meto1b1 00HApYXKEHUS OpPraHUYECKUX bubnnorexa [JOK
BEIIECTB KIETKH 23.09.2024 | https://m.edsoo.ru/863dda2c

14 benku. Knaccuduxamus 6enxon 93.09.2024
Opraandeckue BenecTBa KIeTKH —

15 oenku. JlaboparopHas padoTa 05 bubnuoreka [JOK
«O0HapyxeHne 0eJTKOB C IIOMOTIIBIO 25.09.2024 | https://m.edsoo.ru/863dda2c
KaueCTBEHHBIX peaKIuii»

16 CBoiicTBa, KIaccupuKaius u
dbyHKIIMM OENKOB 27.09.2024

17 Opranuyeckue BeliecTBa KJICTKH —
yTIIEBO/IBI 30.09.2024

18 Opranuyeckue BeliecTBa KJIECTKUH —

105000500131 30.09.2024
Hyxneunosslie kucnotsl. JIHK u PHK.
JlaboparopHas paboTa
19 «Hccienoimng HYKJIEMHOBBIX 0.5 bubmiorexa LOK
02.10.2024 | https://m.edsoo.ru/863dda2c
KHCTIOT, BBIICTICHHBIX U3 KIETOK
Pa3TUYHBIX OPraHU3MOBY

20 HyxkienHoBbBIE KUCIOTBI, X COCTaB U

CBOMCTBA 04.10.2024



https://m.edsoo.ru/863dda2c
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Crpoenue u ¢pynkun ATD. [pyrue

bubmuoreka [JOK

21
nykieosunrpudocdarsr (HTD) 07.10.2024 | https://m.edsoo.ru/863dda2c
CexBenupoBanue [JHK. Meroapt
22
TCHOMHUKH, TPAHCKPUTITOMHKH, 07.10.2024
MIPOTEOMUKH
23 MeTo1bl CTpYKTYpHOH OHOJIOTHH 09.10.2024
24 Tunel knerok. [IpokapuoTnueckas bubnuorexa [JOK
KJIeTKa 11.10.2024 | https://m.edsoo.ru/863dda2c
2 .
5 Krnerka Gakrepuii 14.102024
26 DYKapUOTHI 14.10.2024
CtpoeHune s3yKapuoTHYECKOUN KIIETKH.
27 [IpakTnueckas pabora «3ydyenue 0.5 Bubmmorexa [JOK
b pane v ' 16.10.2024 | https://m.edsoo.ru/863dda2c
CBOWCTB KJICTOYHOW MEMOpaHbI»
28 [ToBepxXHOCTHBIN anmapaT KJICTKH 18.10.2024
29 [TnasmosieMMa, CTpO€HHE, CBOKCTBA bubmorexa HOK
> C1P ’ 21.10.2024 | https://m.edsoo.ru/863dda2c
OnHOMEMOpaHHBIE OPTaHOUIBI
30 kietku. [IpakTuyeckas pabora 0.5
«M3ydeHne IBM>KEHUS UTOIIa3MBbI B ' 21.10.2024
PACTUTETBHBIX KIETKAaX)
31 Pu6ocomsl, ctpoenue, GpyHkuun 93.10.2024
32 JIu3ocoMmsl, cTpoeHue, PyHKIUU

25.10.2024



https://m.edsoo.ru/863dda2c
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[TosryaBTOHOMHBIE OPraHOUBI
KJIETKW: MUTOXOH/IPUH, TITACTU/IBI.
Jlaboparopnas pabota

bubmmoreka [{OK

33 «MccnenoBanue mia3Moau3a u 05 06.11.2024 | https://m.edsoo.ru/863dda2c
JIETIIa3MOJIN3a B PACTUTEIIBHBIX
KJIETKaX»
34 MuToX0oHApUH, CTPOEHUE, CBONCTBA bubmorexa HOK
08.11.2024 | https://m.edsoo.ru/863dda2c
35 HemeMmOpanHbie opraHou bl KJIETKU 11.11.2024
36 Crpoenne u GyHKIUH sIpa 11.11.2024
37 [TnacTuael, cTpoeHHUE, CBOMCTBA bubmorexa [IOK
13.11.2024 | https://m.edsoo.ru/863dda2c
38 Kommekc I'onbxu, cTpoeHue,
CBOMCTBa 15.11.2024
CpaBHuTENIbHAS XapaKTePUCTHUKA
39 KJIETOK 3yKapuoT. JlabopaTopHas 05 bubnunoreka [JOK
pabora «/3ydueHue cTpoeHus KIEeTOK 18.11.2024 | https://m.edsoo.ru/863dda2c
Pa3IUYHBIX OPraHU3MOBY
40 OIIC, Bugsl DIIC, cBolicTBa,
GbyHKIIIN 18.11.2024
41 HemeMOpaHHbIe OpraHOUIb:
CTpOEHUE, CBONCTBA, PYHKINU 20.11.2024
ACCUMWIALINS U TUCCUMUIISIUS —
42 JIB€ CTOPOHBI MeTabonu3Ma. Turbl bu6mmoreka [JOK
oOmeHa BeriecTB. JIabopaTopHas 22.11.2024 | https://m.edsoo.ru/863dda2c

pabota «M3ydyeHue KaTalTuTHIeCKOH



https://m.edsoo.ru/863dda2c
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https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

aKTUBHOCTH (pepMEHTOB (Ha MpUMepe
aMuJIa3bl WM KaTajiasbl)»

@epMEeHTAaTUBHBIN XapakTep peaKuui
KJIETOYHOTO MeTaboJm3Ma.
JlaboparopHas padota «/3yueHune

43 (bepMEHTAaTUBHOTO paCUICIICHUS 05 25.11.2024
MEPOKCHU/Ia BOJIOPOJIAa B PACTHTEIBHBIX
Y )KMBOTHBIX KJIETKaX»
44 Benku-akTuBaTope! U O€IKH-
MHTUOUTOPBI 25.11.2024
45 ABTOTpOGHBIH TUIT OOMEHA BELIECTB 97 11.2024
bubnuorexa [IOK
40 borocuires 29.11.2024 | https:/ m.edsog ru/863dda2c
47 CertoBas 1 TeMHOBas (asbl
(dhoTocuHTE3a 02.12.2024
XemocuHTe3. JlaboparopHas padoTa
48 Z(i[;if;{ce;iz ;I;):HGCCOB dboTocuHTE3a 0.5 02.12.2024
AHa’poOHBIE OpraHu3Mbl. Bus
49 opoxenus. JlabopatopHas pabora bubnnoreka [JOK
«CpaBHEHHE MTPOLIECCOB OPOKEHUS U 04.12.2024 | https://m.edsoo.ru/863dda2c
TIBIXaHUS
50 AspoOHBIE OpraHu3MBbl. JTarbl bubnuoreka [IOK
HHEPreTHYECKOro oOMeHa 06.12.2024 | https://m.edsoo.ru/863dda2c
51 Otansl YHEPreTHIecKoro ooMeHa 09.12.2024
52 DHeprust MEMOpPaHHOTO TPaIUeHTa



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

1poTtoHoB. Cunre3 AT®: pabdora
npoToHHOU AT®-cuHTa3bI

09.12.2024

53 Peakiiun MatpuyHOro CMHTE3a bubmorexa LHOK
11.12.2024 | https://m.edsoo.ru/863dda2c
54 Tpanckpunuus — MaTpUYHBIM CHHTE3
PHK 13.12.2024
55 Tpancnsiius u e€ sTambl bubmmorexa [TOK
16.12.2024 | https://m.edsoo.ru/863dda2c
56 Konnposanne amrHokucioT. Pois
prubocomM B OnocuHTE3€e OemKa 16.12.2024
57 Opranu3anus reHomMa y IpoKapuoT 1
JYKapuoOT 18.12.2024
58 MonekynspHble MEXaHU3MbI bubnuoreka [JOK
AKCIIPECCHUU TEHOB Y AYKapHOT 20.12.2024 | https://m.edsoo.ru/863dda2c
Bupycbl — BHekJeTOUHBIE (POPMBI
59 KU3HU U O0JIUTaTHBIE Tapa3UThI. 05
[IpakTuueckas padota «Co3nanue 23.12.2024
MOJIEJIN BUPYCa»
60 CBoiicTBa BUPYCOB, UX BUJBI Eubmorexa OK
23.12.2024 | https://m.edsoo.ru/863dda2c
61 BupycHrble 3a601eBaHus YeI0BEKa, bubnuoreka [IOK
YKUBOTHBIX, PACTECHUI 25.12.2024 | https://m.edsoo.ru/863dda2c
62 Hanotexnonoruu B 6uonoruu u
MeIULIIHE 27.12.2024
. bubnuoreka [JOK
63 HH3HERHLIH ITHKT KICTKH 13.01.2025 | https:// m.edSO(I)_.[ ru/863dda2c
64

13.01.2025
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65

Marpuussiii cuare3 JJTHK

15.01.2025
Xpomocowmsl. JTaboparopras pabota
n :
66 «M3yueHune XpoMOCOM Ha TOTOBBIX 0.5 17.01.2025
MUKpOTIpEriapaTax»
67 JleneHue KICTKH — MHTO3 bubmorera [JOK
20.01.2025 | https://m.edsoo.ru/863dda2c
68 ®da3bl MHTO3a 90.01.2025
Tunsl kierok. Kapuokunes u
. JIab 0
8 | cHasmoxce smosa n krerks 03 Brintonera LIOK
8 ' 22.01.2025 | https://m.edsoo.ru/863dda2c
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MHKpOIIpernaparax)
70 Perynsmus ;kM3HEHHOTO LUKJIA
KJIETOK 24.01.2025
71 Opranu3Mm Kak eMHOE 11eJI0¢ 97 01.2025
79 Tkanu pacrenuid. JlabopartopHas 05 bubnuoreka [JOK
pabota «/3yueHue TkaHel pacTeHU ' 27.01.2025 | https://m.edsoo.ru/863dda2c
TkaHu )KMBOTHBIX U YEIOBEKA.
73 Ha6opvaTopHa;1 pabota «3yuenue 0.5 99.01.2025
TKaHEel KUBOTHBIX)
Oprassl. CHCTEMBI OPraHoB.
74 JlaboparopHas pabota «3yuenue 0.5 bubmmorexa [JOK
PaTOpHai p i ' 31.01.2025 | https://m.edsoo.ru/863dda2c
OpPraHoB I[BETKOBOTO PACTECHUS
75 Onopa Tena opraHu3mMoB

03.02.2025



https://m.edsoo.ru/863dda2c
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76

JIBMKEHHE OpPraHU3MOB

03.02.2025
7 [Intanue oprann3MoB 05.02.2025
78 [IuTanve MO3BOHOYHBIX KUBOTHBIX. bubnuorexa [JOK
[MumeBapuTenpHas cucTeMa 4eaoBeKa 07.02.2025 | https://m.edsoo.ru/863dda2c
79 JlpIxaHue opraHu3MoB 10.02.2025
80 JIprxaHue mo3BOHOYHBIX KHUBOTHBIX U bubmuorexa [JOK
YeloBeKa 10.02.2025 | https://m.edsoo.ru/863dda2c
81 TpaHCcTOpT BEIECTB Y OPraHN3MOB bubmmorexa [JOK
12.02.2025 | https://m.edsoo.ru/863dda2c
82 KpoBeHocHas cuctema mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa 14.02.2025
83 Brinenenue y opranusmMoB 17.02.2025
84 Brinenenne y [1o3BOHOUHBIX
YKUBOTHBIX 17.02.2025
85 3amuTa y OpraHu3MoB BH6J.IHOTeKa LOK
19.02.2025 | https://m.edsoo.ru/863dda2c
86 NMMmyHHas cuctema yenoBeka 91.02.2025
87 Pa3znpaxxumocTs 1 perymnauus y bubnuoreka [IOK
OpraHu3MOB 24.02.2025 | https://m.edsoo.ru/863dda2c
88 Camoperynsanus OpraHu3MoB 94.02.2025
89 I'ymopanbHas perymsiuus u bubnuorexa [IOK
SHIOKPUHHAsI CUCTEMA KUBOTHBIX U 26.02.2025 | https://m.edsoo.ru/863dda2c



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

YCJI0BCKa

90 ®opMbI pa3MHOKEHHS OPTAaHU3MOB 98.02.2025

91 [TonoBoe pa3MHOKCHHE 03.03.2025

92 DTarnbl pa3MHOKEHHS 03.03.2025

. bubnuorexa [JOK

93 Meiios 05.03.2025 | https://m.edsoo.ru/863dda2c
I'ameTtorenes. ObpazoBanue u
pa3BHUTHE TIOJIOBBIX KJIETOK.

94 JlaboparopHas padota «/3yuenune 0.5 07.03.2025
CTPOEHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

95 NuauBunyansHOE pa3BUTHE bubnuoreka [IOK
OPraHU3MOB — OHTOI'€HE3 10.03.2025 | https://m.edsoo.ru/863dda2c

96 3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBBIX JINCTKOB 10.03.2025

97 3apo/IbIIEBbIC JIUCTKU 12.03.2025
Poct u pazButue )XUBOTHBIX.

08 JlaGopaTtopHas pabota «BrlsBiIcHHE 05 bubnunoreka [JOK
MIPU3HAKOB CXOJICTBA 3apOAblIIEh 14.03.2025 | https://m.edsoo.ru/863dda2c
MO3BOHOYHBIX KUBOTHBIX)

Pa3mHOKeHe 1 pa3BUTHE PACTEHUH.
JlaGopatopHnas paborta «CtpoeHue

99 0.5

OpPraHOB Pa3MHOKEHUS BBICIINX 17.03.2025

pacTeHun»
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100

I/ICTOpI/IH CTAHOBJICHUA U pa3BUTUA
TCHCTUKHN KaK HAYKH

17.03.2025

101

Metoapl reHETHKHN

19.03.2025

102

OCHOBHBIE ITIOHSITUS U CUMBOJIBI
renetuku. Jlabopatopnas pabora
«/po3oduna kak 0OBEKT
TCHCTUYCCKUX HCCHCﬂOBﬂHHﬁ))

0.5

21.03.2025

bubmmoreka [{OK
https://m.edsoo.ru/863dda2c

103

3akoHbl MeHnaens

02.04.2025

104

3aKOHOMEPHOCTH HACIIEIOBAHUS
Mpu3HaKoB. MOHOTHOpHTHOE
ckpemuBanue. [Ipakruueckas padora
"N3ydenue pe3yabpTaToB
MOHOTHOPUTHOTO CKPEIIUBAHUS Y
po30¢uIs"

0.5

04.04.2025

105

HI/ITOJ'IOFI/I‘ICCKI/IC OCHOBBEI
MOHOFI/I6pI/II[HOFO CKpCIIBaHUsA

07.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863dda2c

106

Pemenne 3agau Ha MOHOTHOPHIHOE
CKpEIIUBaHNE

07.04.2025

107

AHanH3pr10mee CKpCIIUBAHUC.
Henonnoe JAOMHWHHPOBAHUC

09.04.2025

108

JurubpuiHoe CKpeluBaHue.
[IpakTruyeckas padora «M3yuenue
pe3yAbTaTOB TUTUOPUIHOTO
CKpELIMBaHUA Y APO30(PUIIB»

0.5

11.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863dda2c

109

Pemenne 3amaq Ha I[I/IFI/I6pI/II[HOC
CKpCUINBAaHHUC

14.04.2025



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

ITuTosmornueckre OCHOBBI

bubmuoreka [JOK

110 TUTHOPHUTHOTO CKPEUTUBAHUS 14.04.2025 | https://m.edsoo.ru/863dda2c
111 CuermieHHOe HacIeI0BaHNe
MIPU3HAKOB 16.04.2025
112 XpOMOCOMHAasI TEOPUS
HAaCJEACTBEHHOCTH 18.04.2025
113 XpoMocOMHast Teopus bubnnorexa [JOK
HaCJIEICTBEHHOCTH 21.04.2025 | https://m.edsoo.ru/863dda2c
114 I'eneruka mona 91.04.2025
115 Pemrenue 3a1a4 1o reHeTUKE I10J1a bubmorexa LOK
23.04.2025 | https://m.edsoo.ru/863dda2c
116 T'eHoTHn Kak 11eJI0OCTHAS cCUCTEMA 95.04.2025
117 I'eneTnyeckuii KOHTPOJIb PA3BUTHS bubnuoreka [IOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA 28.04.2025 | https://m.edsoo.ru/863dda2c
118 M3MeH4YnBOCTb NMpU3HAKOB. Buibl
U3MEHYUBOCTH 28.04.2025
119 M3MeHYnBOCTh OpraHu3MOB 30.04.2025
120 MoaudukanroHHas H3MEHUYUBOCTh 05.05.2025
BapuarnumonHslii psa v BapuaiuoHHas
kpuBas. JlabopaTopHas pabora
121 «MccnenoBanne 3aKOHOMEPHOCTEN 05 bubnuoreka [JOK
MOIU(PHUKAITUOHHON U3MEHUYHUBOCTH. 05.05.2025 | https://m.edsoo.ru/863dda2c

ITocTpoeHnue BapHallMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

122

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KoMOunaTuBHast H3MEHYHUBOCTE

07.05.2025

123

MyTtanoHHast U3MEHYHBOCTb.
[IpakTuyeckas padora «MyTanuu y
po30¢HIiIsl (Ha TOTOBBIX
MUKpOIMpernaparax)»

0.5

12.05.2025

bubmmorexa [{OK
https://m.edsoo.ru/863dda2c

124

3aKOHOMEPHOCTU MYTAI[MOHHOTO
npoiiecca. JNUTeHETHKA U
SIIUT'€HOMUKA

12.05.2025

125

I'eneruka yenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHATU3
POOCTIOBHOM»

0.5

14.05.2025

126

MeTo bl MEMUITMHCKOU T'€HETUKU

16.05.2025

127

3HayeHNE MEIUIIMHCKON T€HETUKHU B
MPEAOTBPAIICHUN U JICYCHUH
reHEeTHYECKHUX 3a001€BaHUN YEI0BEKA

19.05.2025

128

OCHOBHBIE TIOHSITHUS CEJICKIIHH.
JlaGopaTtopHas pabora «3y4yeHue
COPTOB KYJIbTYPHBIX PACTCHUH U
MOPO/JT IOMAITHUX KUBOTHBIX)

0.5

19.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863dda2c

129

3HayeHHne CCJICKI MU B )KM3HU
YCJI0BCKa

21.05.2025

130

JIOCTHKEHMS CEJIEKIUU PACTEHUM U
KUBOTHBIX. [IpakTyeckas pabora
«IIpuBUBKa pacTeHHI»

21.05.2025

131

COXpaHeHI/Ie, HU3YUYCHHC U
HCIIOJIb30BAHHUEC I'CHECTUYCCKUX

23.05.2025



https://m.edsoo.ru/863dda2c
https://m.edsoo.ru/863dda2c

pecypcoB

buoTexHosorus kak Hayka u 0Tpacib

132 npou3BocTBa. [IpakTuueckas pabora 1 05 bubnuorexa [JOK
«/3yueHne 0OBEKTOB ' 23.05.2025 | https://m.edsoo.ru/863dda2c
OMOTEXHOJIOT UM

133 OcHoOBHbIE HaNpaBJIEHUS 1 bubnnorexa [JOK
CUHTETUYECKOI OnoJsioruu 23.05.2025 | https://m.edsoo.ru/863dda2c

134 XpOMOCOMHAsI U T€HHasl HHKEHEPUs 1 93.05.2025

1 M 1

35 EIUIIMHCKHAE OMOTEXHOIOTHHN 93.05.2025

136 PesepsHbiit ypok. [loBTOpenue, 1

000011IeHNEe, CUCTEMAaTH3alls 3HAHUHI 23.05.2025
OBIIEE KOJIMYECTBO YACOB I10 136 13

I[TPOTPAMME
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11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpaktiieckite u3ydeHusi ~ oOpa3oBaTeibHbIE
padoTsbI padoThI pecypeE!
1 OposonmonHas Teopus Y. Jlapsuna 1
5 JIBMOKylye CHIIbl ABOJIFOIMA BUIOB 10 Y. 1
JapBuny
3 Bbopr0a 3a cymectBoBaHue, €CTECTBEHHBIHN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPHH 1
SBOJTIOIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: 1
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
5 [Monmynsius — sneMeHTapHasi eAMHULIA 1
IBOJTIOIHI
3aKOH T€HeTHYECKOro paBHoBecus JIx.
7 Xapau, B. Baitn6epra. JlaboparopHas 1 05
pabota «BblisiBIeHUE U3MEHYUBOCTH Y '
oco0eil 0HOTO BUIa»
8 DnemMeHTapHbIe (PAKTOPHI HIBOJIIOLUN 1
9 D¢ ekt ocnoparenst. dpdexr 1
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouogoruueckas
11 EctecTBeHHbII 0TOOp — HaIpaBISIOMIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[TprucnocobIeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOIUH.
JIabopartopnas padorta «/3y4enue
apoMop(}030B U UANOATATITAIIUH Y
paCTCHI/H\/JI 1 JKUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJI0ruIecKue,
OMOXMMHYECKHE, IOBEIEHUECKHUE.
JlabopaTtopHnas pabota «IIpucnocodneHus
OpraHru3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00PA3HOCTHY

0.5

15

Bun, ero xpurepuu u CTpyKTYypa.
JlaGopaTtopHnas pabora «CpaBHEHHE BUIOB
0 MOP(OJIOTUIECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buaa

17

BunooOpa3oBanue Kak pe3ysibTar
MUKPO3BOJIIOLIUN

18

CBi3b MHKPOISBOJIIOOKWHU U SITUACMHUOJIOTNHN

19

MaKpOSBOJ'IIOL[I/IH. ITaneoHTONIOrNMYECKHE
MCTOAbI U3YUCHUS SBOJIFOIUN

20

EI/IOFGOFpa(bI/I‘-ICCKI/Ie MCTOAbI U3YUCHU
OBOJIIOIINH

21

3M6pI/IOJ'IOFI/I‘-ICCKI/IC 1 CPAaBHUTCIILHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHUA
OBOJIIOIINH

22

MOJ’IeKYJBIpHO-FeHeTquCKHe,
OMOXMMHUYECKHE U MaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO0mue 3aKOHOMEPHOCTH BOJTFOIIHH
24 AnantuBHas paauanys. HepaBHOMepHOCTD
TEMIIOB SBOJIOIMH
o5 Hay4nble runoTe3bl MPOUCXOKICHHS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHHUS O 3aPOKICHUN
KU3ZHU
27 OCHOBHBIE dTanbl HEOPraHUYECKON
ABOJTIOIIUHT
28 I'umore3s! 3aposKICHUS )KU3HA
Hctopus 3emin 1 METObI €€ N3y4EHUS.
29 JlabopaTtopHnas padora «M3ydeHue u 05
ONMCAaHKNE UCKOMAEMBIX OCTATKOB APEBHUX
OpPraHU3MOBY
30 HauanbHbie 3Tamnsl opraHun4eckoin
9BOJIIOLIUI
31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIlbl YBOJIIOLUH
39 pactutenbHoro Mupa. Ilpaktuueckas 05
pabora «M3yueHue ocobeHHOCTEH '
CTPOEHHUS PAaCTEHUN Pa3HBIX OTIEIIOB)»
33 OCHOBHBIE ATaITbl YBOJIOIH KUBOTHOTO
MUpa
DBouToNNs )KUBOTHBIX. [IpakTiueckas
34 pabota «M3ydyeHue ocoOeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTue )xn3HM Ha 3eMIe 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — OKOJIOTUYCCKUC

36 KPHU3HCHI TPOIIIIOTO

37 CoBpeMeHHbIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH

38 CoBpeMeHHast CUCTeMa OPraHNIeCcKOTO
MIPOIIIIOTO

39 OCHOBHBIC CUCTEMATUYCCKUE TPYIITIBI
OpraHu3MOB

40 AHTpOIOJIOTHSI — HayKa O YeJloOBEeKe

41 Pa3BuTHe npenacraBieHui o
MIPOUCXOKICHNHN YeIOBEKa
Mecto 4enoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3yyeHune ocoOeHHOCTEH 0.5
CTPOEHUS CKEJIeTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOXOKICHUEM»

43 JIBIDKYyIIME CHITBI aHTPOIIOTeHE3a

44 CooTHoleHne OHOJIOTMYECKUX U
COILIMANIBHBIX (PAKTOPOB B AaHTPOTIOTEHE3E

45 OcHOBHBIE CTaIMU aHTPOTIOTeHE3a

46 [TaneoreHeTrka u najaeoreHOMUKa

47 DBOJIOLNUS COBPEMEHHOTO YeJI0BEKa
UYenoseueckue pacsl. [IpakTudeckas

48 paboTa «3ydyeHue 3K0I0rHYeCKIX 0.5
a/IanTanui 4eJIoBeKay

49 MeX TUCIUTUTHHAPHBIE METOIBI

AHTPOIIOJIOTUHN




50 3apokIeHNE U PA3BUTHE YKOJIOTUN 1
Mertoap! skosoruu. JlabopatopHast padora

o1 «M3y4eHne METOI0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0BaHUN

59 3Ha4YeHNE YKOJOTHUECKUX 3HAHUH IS 1
YeoBeKa

53 Okonorndeckue GaKTopbI 1
Abunotnueckue paktopsl. CBET Kak

54 aKoJoruueckuit pakrop. Jlabopartopuast 1 05
pabota «BbisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BITUSTHHIO CBETa»
Abuotuueckue pakropsl. Temneparypa
KaK KOJOTUYECKUM (PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPUCIIOCOOICHUI OPraHU3MOB K BIUSTHHIO
TeMIIepaTypbh»
AbuoTtnueckue pakropsl. BiaxkHOCTh Kak

56 sKoJiorndeckuit paxrop. JlaboparopHas 1 05
paboTa «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonorudeckue puTMbl 1

59 Xuznennsle GopMbl OpraHU3MOB 1

60 buoTtnueckue pakropsl 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIsl CYIIECTBOBAHMSI OPTaHU3MOB B cpejie 1
oburtaHus

62 OKOJIOTHYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTOKa3aTeIU MOMmyJIsIuun:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTYpa
OcCHOBHBIC TIOKA3aTEININ TOTYJISIIHH:

64 POXKIIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKoJIoTHYeCKast CTPYKTYpa OIS IIHH

66 JlnHaMuKa TOMYJISIIAN U €€ PeryIsius

67 KpuBble pocTa YUCIIEHHOCTH TIOMYJISIIHH.
KpuBbie BEDKUBAHUS
OKoJIornYecKas HUIlla BUIA.

68 JlabopaTtopHnas padorta «IIpucnocobneHus 0.5
CEMSTH PaCTEeHUH K PaCcCEeIICHUIO»

69 Bua kak cucreMa momyssiuia

70 3aKOHOMEPHOCTH MOBEJCHHS M MUTPALIAN
JKUBOTHBIX

71 Co00111€cTBO OPraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKPBITas CHCTeMa

73 KpyroBopoT BelecTB U MOTOK SHEPTHU B
9KOCHUCTEME

74 OCHOBHEBIE TIOKA3aTeIN YKOCHCTEMBI

75 DKOJIOTUYECKUE TUPAMUIbI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03ep U peK. DKOCHCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI




TYHJIp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

80 YpboakocucreMsl. [Ipaktudeckas padora 05
«3yueHue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (hOPMHUPOBAHHS

81 OCHOBHBIX B3aUMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

82 Pa3HbIX TUIIOB HAa CyOOpPraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSLUOHHOM U
9KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuiernanerapHas 060I049Ka
3emun

84 VYuenue B. U. Bepnaackoro o 6nochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMSI
ounocdepsl

86 KpyroBopoTs! BemecTs u
OMOTre0XUMHYECKUE LIUKIIbI

87 3oHanbHOCTH OuOChepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcToitunBoCcTh OMoCchepsl

89 DKOJIOTHYeCKUE KPU3UCHI U UX TPHUUMHbI

90 BosneiicTBue yenoseka Ha Ouochepy

o1 AHTpPOIIOTEHHOE BO3/ICHICTBUE HA
pPacTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OCHOBHBIE IPUHIIMIIBI YCTOMYUBOTO




Pa3BUTHUA YCTIOBCUYCCTBA U ITPUPOIbL

PanmonansHoO€ IPUPOIONIOTIH30BAHKUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 C{6061uemz1€ 1o TeMe «MUKpPO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BOIIOIUS U 1
e€ pe3yabTaThD»

97 O6061mmenue no teme «I[Ipoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3emMIIe»

98 O6061mmenue o teme «IIpoucxoxaenue 1
YeJI0BeKa — aHTPOTIOTEHE3)

99 O06o0menue Mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O06006menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUs

101 O606H.[6HI/Ive 10 TeMe «DKOJOrus BUIOB U 1
TIOTTYJISIHI

102 O606mmenue o teme «buocdepa — 1
ry00aIbHAsI YKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYHEHUKA

* buonorus. buonorudeckne cucTeMbl U IPOIECCH; yIiTyOsieHHoe o0yueHue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. OO011ecTBO ¢ OrpaHUYEHHOM

oTBeTCTBeHHOCTHIO « IOl MHEMO3MHA»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6orioB A.M. u npyrue;
nox penakiuent [Taceunnka B.B., AkimonepHoe o61iectBo «3narenbeTBo
«IIpocBemienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyomnos A.M. u
npyrue; o penakuuent [laceunuka B.B., AknimonepHoe o0111ecTBo

«M3parenscTBO «IIpocBenienne»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

UHTEPHET PECYPCHI






