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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma 1o 6uosoruu (yriryOleHHbIH YpOBEHB) Ha YPOBHE CPEIHEr0 O0IIEero
00pa30BaHUs COCTABJICHA HAa OCHOBE NOJOXEHHUH M TpeOOBaHMU K pe3yslbTaTaM OCBOCHHS Ha
YPOBHE cpeliHell o0pazoBaTenbHOM mporpaMmel, penactasieHHbIX B PI'OC COO, ®OIT COO, ¢
yuérom Konnenuuu npenomaBanusi npenmeta «buonorus» Poccuiickoit denepanyu, Padoueit
IPOTrpaMMbl BOCIIUTAHUSL.

VYuebnsiii penmer «buosiorus» Ha ypoBHE CpeaHETO OOIIero 0Opa3oBaHUs 3aBEpIIacT
Ouosornueckoe 00pa3oBaHUE B MIKOJIE M OPUEHTUPOBAH HA PaCIIMPEHUE W yriyOJeHUue 3HaHUN
0o0ydJaromuxcsi O J>KUBOW TPHUPOAE, OCHOBAX MOJICKYISIPHOM U KJICTOYHOW OuoJioruw,
SMOPHOIOTHN U OWOJIOTHUHM PA3BUTHS, TEHETUKHU, CEJEKIHH, OMOTEXHOJOTHH, BOJIIOIHUOHHOTO
YUEHUS U IKOJIOTHH.

N3zyuenne yue6Horo npeamera «buonorus» Ha yriayOoJieHHOM ypOBHE OPUEHTHPOBAHO HA
HOJATOTOBKY OOYYaroIMXcsl K TOCIEAYIONIeMY MHOJYYeHHI0 OMOJOrMYecKoro oOpa3oBaHUs B
By3aX U OpPraHU3aLUAX CPEIHEro npodeccnoHaabHOro oopasoBanus. OCHOBY €ro CoJepXKaHMs
COCTaBJIAET CUCTEMa OHWOJOIMYECKUX 3HAHMM, MOJYYEHHBIX INPU H3YYECHUHM OO0YyYaroLUIMMHCA
COOTBETCTBYIOIIMX CHCTEMAaTHYECKMX pa3[esioB OMOJIOIMH HAa YpPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
OMOJIOTUYECKHE 3HAHUS O PACTEHUSX, KMBOTHBIX, rpubax, OaKTepusx, OpraHU3Me YellOBEKa,
O0IMMX 3aKOHOMEPHOCTSX JKU3HH, OIMOJHHUTEIHHO BKJIIOUYEHBI OHOJOTMYECKHE CBEACHUS
NPUKJIAJHOTO U MOMCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIOJIb30BaTh KaK OPHUEHTHPHI IS
nocienyomero Beidopa mnpogpeccun. BosmokHa Takke MHTErpanusi OMOJOTMUYECKUX 3HAHUU C
COOTBETCTBYIOIMMH 3HAHUSMH, IOJTYYEHHBIMU O0Y4YaIOIIMMUCS IIPU U3YYEHUHN PU3UKH, XUMHH,
reorpaduy 1 MaTeMaTHUKH.

CrpykTypa nporpammsl 0 OMOJIOTHH OTPAXKAET CUCTEMHO-YPOBHEBBII M 3BOJIIOLMOHHBIN
NOAX0Abl K M3ydeHHto Ouosoruu. CoryiacHO MM, M3y4aroTcs CBOMCTBa M 3aKOHOMEPHOCTH,
XapakTepHbIe JJs KHMBBIX CHCTEM Pa3sHOI'O YPOBHS OpPraHMU3ALUH, HBOJIOLUHM OPraHUYECKOro
MHpa Ha 3emiie, COXpaHEHHUs OHOJIOrMYecKoro paszHooOpasus ruiaHeTsl. Tak, B 10 kiacce
U3Y4YalOTCSl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOM OMOJIOTMH, 3MOpPUONIOTHM M OHOJIOTHH
pa3BUTHsS, TEHETUKH W  CEJEeKIUH, OHOTEeXHOJOTMM W  CHHTETHYECKOW OHoiorum,
aKTyaIM3UPYIOTCS 3HaHHUS OOyJaromuxcs Mo OOTaHUKE, 300JI0THM, AHATOMHUH, (U3NOIOTHH
yenoBeka. B 11 kiacce W3ydaroTcsi 3BOJIOIIMOHHOE YYEHHE, OCHOBBI AKOJIOTMH U YYEHUE O
ouocdepe.

VYuebnsii  mpeamer  «buomorusi»  obecmeyMBaET  OCBOCHHE  OOYYaIOIIMMHUCS
OMOJIOTMYECKUX TEOPUM M 3aKOHOB, HJAEH, NPUHIMIIOB U IpaBWJ, JIEKALMX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAyYHON KapTHUHBI MHpa, 3HAHUH O CTPOCHHUH, MHOT0O0Opa3uu H
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IOMYJALWU, OMOIIEH03a, 3KOCHUCTEMBI, O BBLAAIOIIUXCS
HAYYHBIX JOCTH)KEHHUSIX, COBPEMEHHBIX HCCIECIOBAHUAX B OMOJOTHH, MPUKIAJHBIX acleKTax
Ouonornyeckux 3HaHuil. [ pa3BUTUS U MOAJEpkKAaHUSA MHTEpeca O0y4aromMXcsi K OMOJIOTHH
HapsIy CO 3HAYMTEIbHBIM 00BEMOM TEOPETUUYECKOIO MaTepuana B COAEpKaHUH IPOTrpaMMBbl IO
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHUS W Pa3BUTHs TOM MM MHOU
o0acTi GMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOS)KHBIX YUEHBIX B PELICHHE Ba)KHEHIINX
OMOJIOTNYECKUX U HKOJIOTHYECKUX MTPOOIIEM.

Hean u3ydenus: yuebnoro npeamera «buonorus» Ha yriayOnEHHOM ypOBHE — OBJIAJICHHUE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpPraHM3allUU >KUBBIX CHUCTEM
pa3Horo paHra u npuoOpeTeHre yMEeHUI MCIOIb30BaTh 3TH 3HAHUS B (HOPMUPOBAHUM MHTEpEca
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K ompenenéHHoi o0macTu mpodeCcCHOHAIIBHON AESITEIbHOCTH, CB3aHHOW ¢ OMOJOTHEeH, W K

BBIOOpY yueOHOT0 3aBeIeHHs I TPOAOKEHUS OHMOIOTUYECKOr0 00pa30BaHMUs.

JlocTKeHHe 1eNu n3ydeHus: yuebHoro npeamera «buonorus» Ha yriiyOJaEéHHOM ypoBHE

obecneunBaeTCs PEUICHUEM CICAYIOMIUX 3ada4:

OCBOCHHME OOYYalONIMMHCS CHUCTEMBl OHOJIOTHYECKHMX 3HAHUK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSIX, KOHIENIMAX, THIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX |
MpaBUJIaX, COCTABJSIONIUX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uu U OCOOCHHOCTSAX OMOJOTHMYECKUX CUCTEM (KIIETKA, OPTaHH3M,
MOMYJISALINS, BUJ, OMOTEOIIeH03, Orocdepa); 0 BBIIAOMIMXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTHH;

O3HAKOMJICHHE  OOyYalomuxcs C  METOJAaMH  TO3HAHUS  JKUBOW  TPHUPOJIBI:
UCCJICIOBATEILCKUMUA METOJaMH OWOJIOTMYECKUX HAyK (MOJEKYISIPHOW M KJIETOYHOMI
OMOJIOTHH, SMOPHOJIOTUN U OMOJIOTUN PA3BUTHSI, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTUH
U CUHTETUYECKOW OMOJIOTHH, MaJCOHTOJIOTUH, SKOJIOTUH); METOIAMU CaMOCTOSITEIbHOTO
MIPOBEICHUST OMOJOTHYECKUX MCCIIEIOBAaHUN B abopaTopuu U B mpupoae (HabroaeHue,
U3MEepeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

OBJIaJiIcHHE OOYYaIOIUMUCS YMEHHUSIMHU: CaMOCTOSITEIbHO HaXOJUTh, aHAJM3UPOBATh U
WCIIONIB30BaTh  OHMOJOTHYECKYI0  WH(MOpPMAIMIO;  TOJh30BAThCSI  OMOJIOTHYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOW; yCTaHABIUBATh CBSI3b MEXAY Pa3BUTHEM OWOJIOTMH U
COLIMATTbHO-)KOHOMHYECKMUMU W DJKOJIOTMYECKUMHU  MPOOJIeMaMH  YeJIOBEYECTBA,
OIICHUBATh IIOCIICJICTBUS CBOEH JIEATEIHLHOCTH TIO OTHOIICHHIO K OKPY’Kalomlei
NPUPOIHON cpene, COOCTBEHHOMY 3JI0POBBIO M 3/I0POBBIO OKPY)KAIOLIUX JIIOJCH;
00OCHOBBIBaTh W COOMIONATh MEphl MPOPHUIAKTUKH HHQPEKIMOHHBIX 3a00JeBaHui,
nmpaBuja TIOBEICHUS B TIpUPOJE H oOOecredeHus: Oe30MacHOCTH COOCTBEHHOU
KU3ZHEJEATEIbHOCTY B YPE3BbIUAHHBIX CHUTYalUsX MPUPOJHOTO U TEXHOT€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAYUYHBIE OTKPBITHS B 00J1aCTH OMOJIOTUH;
pa3BHUTHE Y 00YYAIOIINXCSl MHTEJUICKTYAIBHBIX U TBOPUYECKUX CIIOCOOHOCTEH B mporiecce
3HAKOMCTBAa C BBIJAIOIIMMUCSA OTKPBITUSIMU M COBPEMEHHBIMU HCCIIEOBAaHUSIMH B
OuoJloTMH,  pelmaeMbIMH €0  MpoOJieMaMH, METOAOJOTHEH  OMOJOTHYECKOTO
UCCIIEIOBAHMS,  TPOBEJACHHUS  OKCIEPUMEHTAJIbHBIX  HCCIENOBAaHUM,  pELICHUS
OMOJIOTHYECKHUX 3a/a4, MOJICIUPOBAHUS OMOJIOTHYECKUX OOBEKTOB U IIPOIIECCOB;
BOCIHUTAHHUE y 00YYarOMIMXCs IEHHOCTHOTO OTHOLIEHUS K >KMBOW IMPHUPOJIE B IIEJIOM U K
OTIIENbHBIM €€ 00BbEeKTaM M SIBICHUSM; (OPMHUPOBAHUE IKOJIOTUYECKOM, FeHETHYECKOM
rPaMOTHOCTH, OOWIeH KyJIbTyphl IMOBEAEHUS B MPUPOJE; HHTETPALMU €CTECTBEHHO-
HAy4YHbIX 3HAHUN;

npuodpereHue o0y4armuMucs KOMIIETEHTHOCTH B paloHaIbHOM
MPUPOIONOIL30BaHUHU (COONIOIGHHE TpaBUJ TOBEIEHUS B TPUPOJIE, OXPaHbl BHJIOB,
sKocucTeM, Onocdepsl), COXpaHEHUH COOCTBEHHOTO 37I0POBbS M 3JI0POBBSI OKPYKAFOIITUX
moneit (coOmoneHuss mep mpoduiakTuku 3a0ojeBaHMi, oOecrieueHrne O0e30MacHOCTH
KU3BHEJEATCIIbHOCTH B UYPE3BBIUAHHBIX CHUTYaIlUSAX TMPUPOJHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE WCIONBH30BAaHUS OWONIOTUYECKUX 3HAHWA W YMEHUH B
MMOBCEAHEBHOM XKU3HU;

CO3MaHME YCIOBHHA JUIS OCO3HAHHOTO BBIOOpa OOYYAOIIMMHUCS WHAMBHUIYAILHON
00pa3oBaTeNbHON TPACKTOPHHU, CIIOCOOCTBYIOIIEH MOCIEAYIOIEMY MPOoPecCHOHATHLHOMY
CaMOONIPENICTICHHIO, B  COOTBETCTBHM C WHIUBUAYAIbHBIMH  HWHTEpECaMU U
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MOTPEOHOCTSIMU PETHOHA.

OO11ee yuCIIO YacoB /ISl U3yUeHHsI OMOJIOTUH Ha YriyOjaeHHOM ypoBHE — 204 yaca: B 10
kiacce — 102 yaca (3 yaca B Henento), B 11 knacce — 102 yaca (3 yaca B HeA€INIO).

OO0s3aTenbHBIM YCIIOBHEM IPH 0O0y4eHUM OMOJIOTHH Ha YIIIyOJIEHHOM YPOBHE SBISETCS
IpoBEeEHUE JIAbOPAaTOPHBIX M MpakTHUecKuX pabor. Takke ydacTHe OOydaroUMXcs B
BBIIOJIHEHUM  IPOEKTHBIX M  y4eOHO-UCCIIEJOBAaTEIbCKUX  paboT, TeMaTUKa KOTOPBIX
OINpeNieNIIeTCs Ha OCHOBE MMEIOLINXCS MaTepUAIbHO-TEXHUYECKUX PECypcoB U MECTHBIX
MPUPOAHBIX YCIOBUH.

Bocrnuranue sBisieTcsl OTHON M3 BaXKHEHIIIMX COCTABIISIIONIMX 00pa30BaTeILHOTO Ipoiiecca
Hapsay ¢ oOydeHueMm. JlomomHss Apyr Apyra, oOydeHUEe M BOCHUTAHUE CIY)KAT €IUHON LIEIH:
IIEJIOCTHOMY Pa3BUTHIO JIMYHOCTHU IIKOJIBHUKA.

IOHo1meckuit Bo3pacT — 3T0 neproj BEIpaOOTKH MUPOBO33PEHUS, YOeXKIEHUH, XapaKkTepa U
KHU3HEHHOTO camoornpeaeneHus. s nuyHocTH o0peTaeT IEHHOCTh CHCTEMa OINpEIEICHHO
OpPUEHTHPOBAHHBIX IOCTYIIKOB, BO3pPacTaeT 3HAYMMOCTb (QYHKIHMHU CAMOKOHTPOJIA, KOTOpas
cpabaThIBaeT B Pa3JIMUYHBIX 110 TUITY IPOOJIEMHBIX CUTYalHUsX.

B crapmem mMIKOJIbHOM BO3pacTe MPOUCXOAUT CUCTEMATH3alMsl NMOJYYEHHBIX 3HAHUM,
YCBOEHHE TEOPETUYECKUX OCHOB pa3IMYHBIX AMCLUUIUINH, OOOOIIEHHWE 3HAHUH B EAHUHYIO
KapTUHY MHpa, o3HaHue (unocodckoro cmpicna siBiaeHuid. Kak npasuio, mHTEpeC K y4eHHu1o (K
€ro COAEP KaHUIO U MPOIECCY) MOBBIIIAETCS, TAK KAaK BKIIOYAIOTCSI MOTHBBI CAMOOTIPE/ICICHUS U
MOJATOTOBKH K CaMOCTOATENbHOHM XM3HMU. MIMeeT MecTo coyeTaHue M B3aMMOIPOHUKHOBEHHE
IIMPOKUX COLMAIBHBIX W TI03HABAaTENbHBIX MOTHBOB. SIpKO BBIpaXXeHa IPOU3BOJIbHAS
MOTHUBAIMs, TaK KaK XOPOIIO OCO3HAIOTCS NMPUYMHBI OTHOLICHHS K yuyeOe. CTapIieKIaCCHUKH
y’Ke TOTOBBI K caMO0OPa30BaHUIO.

K crapmemy mMIKOJIBHOMY BO3pAacTy CKJIAIbIBAETCS HCCIEI0BATENbCKOE OTHOLICHHE K
y4eOHBIM IpeAMETaM U YMEHUE HaXOAUTh U CTaBUTh npobieMy. [loaTomy B yueOGHOM nporecce
UX MPUBIEKACT caM XOJ aHalu3a 3a/]ay, CPABHEHUE PA3JIMYHBIX TOYEK 3pEHHs, JUCKYCCHM U
OOBSICHEHUS, KOTOpPBIE 3aCTABISAIOT JyMaTh. MEHSETCSl B 3TOM BO3PacTe W POJb YUUTENs: OH
BBICTYIAET YyXE CKOpee KakK KOHCYJIbTAaHT Mo mpeamery. Ho BocmuTaTrenbHBIC AacleKThI
IPENoIaBaHMsI IPEIMETOB OCTAIOTCH.

BaxHelmmM ycrnoBueM peaju3allid BOCIUTATEIBHOIO MOTEHIMANAa YPOKOB SIBISETCS
OpraHu3alysi aKTMBHOH JEATENbHOCTH Y4YalIUXCS Ha pasHbIX YPOBHSIX IO3HABATEIBHOU
CaMOCTOSITEJIbHOCTH.

IIporpamma BOCHHMTaHUS Ha YpOKax OMOJIOTMM peaau3yeTcsl 4Yepe3: BOCIUTaHHE
JUYHOCTHBIX KauyeCTB K T'OTOBHOCTH M CIOCOOHOCTH K CaMOCTOSATENIBHOW HH(pOpMalMOHHO-
MIO3HABATENBHOM JESTEIHbHOCTH, BJIAJCHHE HAaBBIKAMHU ITOJYYEHHUS HEOOXOIMMOHN HMHGOpMaIuu
U3 CJI0Bape pa3HbIX TUIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMUHBIX HCTOUHUKAX MH(OpMAIIIH,
KPUTUYECKH OLIEHUBAaTh W HHTEPIPETUPOBATh HH(POPMALIMIO, TONYYAaEeMYI0 M3 pa3IMYHbIX
UCTOYHUKOB.



COAEPKAHUE OBYYEHUA
10 KJIACC
Tema 1. Buosnorus kak Hayka

CoBpemenHast Ouoyiorusi — KOMIUIEKCHasT Hayka. KpaTkas ucTopust pa3BUTHSI OHOJIOTHH.
buonorndeckre Hayku W H3ydaeMble UMHU TpoOsieMbl. DyHIaMEHTANbHBIE, MPUKIAJHBIE U
MOMCKOBBIE HAYYHBIE UCCIICOBAHUS B OMOJIOTHH.

3HavyeHne Ouonorud B (HOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBs3aHHbIe ¢ Ouonorueii. 3HaUYeHHEe OWOJOTHM B MPAKTHYCCKOU
JEATEIbHOCTH YEJIOBEKA: MEIMIIMHE, CEJIbCKOM XO3SMCTBE, NPOMBIIIJIEHHOCTH, OXpaHe
PUPOJIBI.

JdemMoHcTpanuu

— Iloptpersr: Apuctorens, Teodpact, K. JIuaneit, XK.b. Jlamapk, Y. Jlapsun, Y. I'apseii, I

Menpnens, B.M. Bepuanckuii, W.I1. IlaBnos, .M. Meunukos, H.. Basunos, H.B.

Tumodees-Peconckuii, [Ixx. Yorcon, ®@. Kpuk, /[.K. benses.

— Tabnunps! u cxembl: «CBsi3b OMONOTHH C IPYTUMH Haykamu», «Crucrema OMOJIOTHYECKUX

HayK».

Tema 2. ’KuBble cucTeMbI H X H3y4YeHHE

JKuBble cucTeMbl Kak nmpeaMeT nu3ydeHus ouonorun. CBOWCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIEJIIOCTHOCTb, CJOXKHOCTh M  YHOPSAIOYEHHOCTD
CTPYKTYpBI,  OTKpPBITOCTb, = CAMOOPTraHMU3allvs, CaMOBOCIPOMU3BEJICHUE, Pa3IpakUMOCTbh,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpoBHM OpraHu3alii >KUBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAHEBBIH,
OpTraHW3MEHHBIM, MONYJISIIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN (broreoneHOTHYECKHN),
o6uoctepnsiit. [Iponeccsl, npoucxoasmue B KUBbIX cucTeMax. OCHOBHbBIE NMPU3HAKH >KUBOTO.
Kuznep kak popma cymecTBoBaHUS MaTepuu. Hayku, n3ydaroniye »KUBbIe CUCTEMBI Ha Pa3HbIX
YPOBHSIX OpTraHHU3alUU.

N3ydenne kuBBIX cucTeM. MeToabl Ouonormueckoil Hayku. HabmroneHue, usmepeHue,
DKCIEPUMEHT, CHUCTEMarTh3auus, MeraaHanu3. [loHATHE O 3aBUCHUMOW M HE3aBUCHUMOU
nepemeHHo#. [lnanupoBanue skcnepuMeHTa. IloctaHoBka u mpoBepka runorte3. Hymnesas
runore3a. [lonsatue BeIOOPKU U €€ JocTOBepHOCTh. Pa3zOpoc B 6Gnonorndyeckux AaHHbiX. OLeHka
JIOCTOBEPHOCTH TOJIYYEHHBIX pe3ynbTaTOB. [IpUUMHBI MCKaXXKEHHS pe3ylbTaTOB 3KCIEPUMEHTA.
[ToHsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpaumuu

— Tabmunbsl u cxembl: «OCHOBHBIE TPU3HAKH >KU3HU», «bBHOIOTHYECKHE CUCTEMBI»,

«CBOIICTBA XKMBOW Marepuu», «YpPOBHHU OpPraHU3alMU >KUBOU TpUPOAbD», «CTpoeHue

JKUBOTHOM KJIETKM», «TKaHW IKUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEYECKOIO

opranusMay, «buoreonenos», «buocdepay, «MeToab! H3yUEHNUs )KUBOI IPHUPOJIBD.

— OOopynoBanue: JnabopaTopHOE OO0OpyAOBaHHWE IS TPOBEICHHUS  HAOJIOACHHIMA,

M3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTnyeckas padora

— «HMcnonp3oBaHne pa3auYHBIX METOA0B IIPU U3YUEHUU KUBBIX CUCTEM).
Tema 3. buosiorusi KjieTku

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €IWHUIA KUBOr0. MCTOpUs OTKPBITHS KIIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TI0JIO’KEHUSI COBPEMEHHON KJIETOUHOM TEOPHUH.



Mertoapl MOJIEKYJISAPHOH H KIETOYHOM OHOJIOTHMH: MHUKPOCKONUsS, Xpomatorpadmusi,
anekTpodope3, METOA  MEYEHBIX aroMoB, auddepeHnnanbHOe  IEeHTpU]yrupoBaHue,
KYJIbTUBUPOBAHUE KIIETOK. DJIEKTPOHHAS MUKPOCKOIIHSI.

JdemMoHcTpanuu

— TIloptpersl: P. I'yk, A. JleBenryk, T. lIBanu, M. Illneinen, P. Bupxos, K.M. bap.

— Tabmumer u cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHKpOCKOM», « cTopus
Pa3BUTHUSA METOJOB MUKPOCKOIIUI».

— OO6opynoBaHHe: CBETOBOII MHKPOCKOI, MUKPOIIpENnapaThl PacTUTEIbHBIX, KUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTuyeckas padora

— «UM3yueHne MeTONOB  KJIETOYHOW Owmomoruu  (xpomarorpadusi, dsmeKTpodopes,
nuddepennuranbaoe neHTpudyruposanue, [TLP)».

Tema 4. XuMu4ecKkasi OpraHu3anms KJIeTKU

XHUMHUYECKUH COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPaMHUKPO3JIEMEHTHI. Boja u e€ posb
KaK pacTBOPUTENs, peareHtra, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH, TEIJIOPETYIISALUH.
MuHepanbHbIe BEIIECTBA KIETKH, UX OUOIOrHYecKas poib. Poibh KAaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BellecTBa KieTkH. bruonornueckue nonumepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTyphl OenkoBoi Mousekynbl. IlepBuunas cTpykrypa Oenka, MenTHaHAs
cBs3b. BTOpmyHas, TpeTwdHas, deTBepTUYHAas CTPYKTypbl. JleHaTypanus. CBoicTBa O€IKOB.
Knaccudukanms 6enkoB. bruonornueckue GyHKIIUN OSIKOB.

VYrineBonbl. MoHOCaxapuibl, JUCaxapybl, OJUTOCaxapuabl M mojucaxapuabsl. OO
IUIaH CTpoeHuss U (U3MKO-XMMHMUYECKHE CBOICTBa yriieBojoB. buonoruueckue GyHKIUU
YTJIEBOJOB.

Jlumuael.  TmapodunsHO-TUApOodOOHBIE  cBoMcTBa.  Kilaccudukamms — JTUMHIOB.
Tpurnunepunasl, pochoaunuabl, BOCKH, cTepouabl. bruonornueckue ¢pynkmu tununoB. Oomme
CBOWCTBAa OHMONOTMYECKMX MeMOpaH — TEKy4ecTh, CIOCOOHOCTh K CaMO3aMBIKAHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyknennoseie xucinotel. JIHK u PHK. Crpoenue HykienHOBbIX KUCIOT. HykineoTuasl.
[Tpuntun xkomrmementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — aBoitnas cnmpaiib.
Mecronaxoxaenue u ononorndeckue Gpynkuu JJTHK. Bunsr PHK. ®yaknun PHK B kieTke.

Crpoenne Monekynbl AT®. Makposprudeckue cBsizu B mosiekyine AT®. buomornyeckue
¢ynkunn AT®. BoccranoBiieHHBIE IEPEHOCUNKH, UX (PYHKIINHU B KIETKE.

CtpykrypHast Ouonorus: OHOXUMHYECKHEe W Ouopu3MuecKue UCCIEAOBaHUS COCTaBa |
IPOCTPAHCTBEHHOU CTPYKTYpPhI OMOMOJIEKYII.

JdemMoHcTpanuu

— Hoptpersr: JI. [onunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, ®. Caurep,
C. [Ipy3unep.

— Jlmarpammel:  «PacmpeneneHue XMMUYECKHMX JJIEMEHTOB B HEXKHUBOU MPHUPOJEH,
«PacrnpenenieHue XMUMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

— Tabmunsl u cxemsl: «llepuoanueckas TabauIa XMMHUYECKUX 3JEMEHTOB», «CTpoeHHe
MOJIEKYJBI BOJBI», «BelecTBa B cocTaBe opranu3sMoB», «CTpoeHHE MOJIEKYNbl Oenka»,
«CTpyKTYypbl O€nKkoBOW MOJNEKynb», «CTpoeHHe MOJEKyd YIiIeBoAoB», «CTpoeHue
MOJIEKYJI TUNNA0BY», « HyKkinenHoBble KUCIOTh», «CTpoeHue MoieKyasl ATD».

— OOopynoBaHue: XUMUYECKas IOCy1a U 000pyI0BaHHE.

JlaGoparopHass paGora «OOHapy:KeHHe O0€JKOB ¢ IOMOIIbI0 Ka4eCTBEHHbIX
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peaxuuii.

— JlaGopaTtopHas pabora «lccrnenoBaHue HYKJIEHMHOBBIX KUCIIOT, BBIACIEHHBIX U3 KIJIETOK
Pa3JINYHBIX OPTaHU3MOB.

Tema 5. CtpoeHue n QyHKIUM KJIETKHU

Tunel KIETOK: dyKapHOTHYeCKass U MpokapuoTrueckas. CTpyKTYpHO-(QYHKIIMOHATIbHBIC
00pa3oBaHUS KIETKH.

CrpoeHre mpOKapHOTHYECKON KieTku. Kieroynas cTeHka OakTepuii U apxeil.
OCOOEHHOCTH CTPOCHHUS TeTepOTPOPHOI 1 aBTOTPO(HOM MPOKAPHOTHUECKUX KIIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIICHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KieTku. [lna3maTndeckas memOpana
(urazmanemma).  CTpykTypa TUTa3MaTH4YecKod MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3
MJIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbIN (muddysus, obneruéHnas auddysus), aKTUBHBINA
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcmopt). [lomynponunaemocts memOpanbl. PabGora
HaTpHUil-KaJIMeBOro Hacoca. DHAOUTO3: MUHOUTO3, (haronuro3. Dx301uto3. Kiierounas creHka.
CrpykTypa 1 (yHKIMH KJIETOYHOW CTEHKH pacTeHuil, rpuoOoB.

Huronna3zma. Ilutozons. Llutockener. JIBuxenue uuroriazmbl. OpraHouabl KIETKU.
OnHoMeMOpaHHbBIE OpraHOWBI KIETKHU: dHAomnazMatudeckas ceth (IOIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpoeHHe U (yHKUIUU. B3auMocBs3b OJHOMEMOPAHHBIX OPraHOUIOB KIETKH.
Ctpoenue rpanynspHoro perukynyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['mankuii (arpanyJsipHBIN) SHIOTUIA3MaTHYECKH peTuKyayM. CekpeTropHas (yHKITUS
anmapara ['onpmxu. TpaHcmopT BemecTB B KJIETKEe. Bakyojld pacTUTEIbHBIX KIIETOK.
Knerounsiii cok. Typrop.

[TomryaBTOHOMHBIE OPTaHOUBI KJIETKH: MUTOXOHPHH, TuTacTUabl. CTpoeHHe U QPyHKIHH
MUTOXOHJIpHH U macTul. [lepBUYHbIC, BTOPUYHBIE M CIIOKHBIC MIACTH B (JOTOCHHTE3UPYIOIIHX
AYKApUOT. XIIOPOIUIACTBI, XPOMOIUIACTHI, JISUKOIIACTHI BBICIIMX PACTECHUM.

HememOpannbie opranousl kietku CTpoeHne U GyHKIIMM HEMEMOpPAaHHBIX OpraHOUIOB
kieTku. Pubocombl. Meimeynsie kieTku. Mukporpybouku. Knerounsrii nentp. CtpoeHune u
JBUKEHHE KT'YTUKOB U pecHU4YeK. MUKpOTpyOOUKH IUTOIUIa3MblL. LleHTprob.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIja3Ma, SJIPBIIIKU, UX CTPOCHUE U (QYHKIUU.
Snepublii GenkoBeli MaTpuKc. [IpoCTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(hazHOM
siape. benku xpomaTrrHa — TUCTOHBI.

Knerounsie  BkmtoueHus. CpaBHUTENbHAs  XapaKTEPUCTHKAa  KIETOK  DYKApUOT
(pacTUTENBHOM, )KUBOTHOH, TPUOHOIA).

JdemoHcTpauuu

— Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymuc.

— Tabmumer u cxembl: «CTpoeHHE JYKAPUOTHYECKON KIeTKH», «CTpoeHUE KUBOTHOM
KJIeTKn», «CTpoeHue pacTUTENbHOM KIETKW», «CTpPOCHHE MUTOXOHIPUNY, <«SIapon,
«CTpoeHHe POKAPUOTHUECKON KIETKU.

— OO6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpOMpENnapaTrbl pPAacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpPOTIpenapaTbl 0aKTepUaTbHBIX KIETOK.

JlabopaTopHasi padora «l3ydueHne cCTpoeHUs KIETOK pa3IMYHbIX OPraHU3MOBY.

IIpakTuyeckas padora «/3ydeHne CBONCTB KJIETOYHONH MEMOpPaHBD».

JlabopaTopHas paGora «l/ccinenoBanue mia3Moin3a M JIEIIasMoin3a B paCTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckasi padora «/3yueHue ABUKEHUS HUTOIIA3Mbl B PACTUTENIBHBIX KIETKAX.
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Tema 6. O0MeH BellecTB U NMPeBPallleHUE JHEPTUH B KJIeTKe
AcCCUMMIIAINS U JUCCUMIUIALUS — JBE CTOPOHBI MeTabonu3Ma. Tumbsl oOMEHa BEIIEeCTB:
aBTOTpOGHBIH M  TeTepoTpodHBIA. YyacTue KuUcIOpoga B OOMEHHBIX  IpoIeccax.
Ounepreruyeckoe obecreueHne kieTku: npeBpaiieHue AT® B 0OMEHHBIX Mporeccax.
depMeHTAaTUBHBIN XapaKTep Peakifii KICTOYHOTr0 MeTaboIu3Ma.
depMeHThI, UX CTPOCHHME, CBOWCTBAa M MexaHu3M naectBus. Kodepmentsl. OTmmyams
(dbepMEeHTOB OT HEOpraHMYeCKHX KaTaiau3aTopoB. benku-akTuBaTtopbl U O€IKU-UHTHOUTOPHI.
3aBUCHUMOCThH CKOPOCTH (PEpMEHTATHUBHBIX PEAaKIU OT pa3INYHbIX (DaKTOPOB.
[TepBuYHBII CHHTE3 OPraHMYECKHUX BEIIECTB B KieTke. PoTocuHTEe3. Pob XytopomiactoB
B mporecce ¢orocunTe3a. CperoBas u TeMHOBas ¢a3bl. [IpogyKTHBHOCTH (OTOCHHTE3A.
Bnusiaue pa3nuyHbIx (akTOpoB Ha CKOPOCTh (POTOCHHTE3a. 3HAUeHUE (POTOCHHTE3A.
XemocuHTe3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTPH(PHUIUPYIOIINE
OakTepuH, )Keae300aKTepuu, cepodaKkTepun, BOJOPOIHbIE OaKTepuu. 3HaUCHHE XEMOCHHTE3a.
AHa’poOHbIe opraHu3Mbl. Bunbl 6poskerus. [IpoaykTel OpoKEeHUS U UX UCIOJIb30BAHUE
YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHWU3MBI KaK OOBEKTHl OMOTEXHOJOTHH W BO3OYIUTEIH
0ose3Hel.
AdpoOHBIE OpPTraHW3MBI. JTamnbl dHEpPreTudeckoro oomeHa. [loAroTOBUTENBHBIN STaIl.
I'mukonu3 — 6eCKUCIOPOIHOE pACIIEINICHUE TIIFOKO3bI.
buonornueckoe okuciaeHue, WIK KIETOYHOE JbIXaHue. Poiap MUTOXOHAPHUM B IIpoLeccax
Oouonornyeckoro okucieHus. lluxnnyeckne peakuuu. OxucauTenbHoe ¢GochopuIMpoBaHUeE.
[IpeumymiecTBa a’poOHOTO MyTH OOMEHa BELIECTB Iepe] aHadpOOHBIM. DPPEKTUBHOCTD
SHEPTreTHYECKOro OOMeHa.
JdemoHcTpaumuu
— optpersr: Ix. [Ipuctnu, K.A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.
— Tabmuner u cxemel: «DoTocuHTE3», «IHEpPreTUdecKuit oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XeMOCHHTES.
— OO6opynoBaHue: CBETOBOW MUKPOCKOI, 000pYIOBaHUE VISl PUTOTOBIICHUS TTOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIPEapaToB.
JlaGopaTtopHass pabora «/I3yueHHe KaTaIUTUYECKOH aKTUBHOCTH (EepMEHTOB (Ha
MIpUMEpPE aMIJIa3bl UM KaTalasbl)y.
JlaGopaTtopnass pabora «l3yueHue (epMEHTATHBHOTO paCIIEIUICHUS IEPOKCHUIA
BOJIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX.
JlabopaTopHas padora «CpaBHeHHE TTPOLIECCOB (POTOCHHTE3a U XEMOCHHTE3a.
padora «CpaBHEHHE MPOIIECCOB OPOKEHUS U JTBIXAHUS.
Tema 7. HaciencrBenHast uHgopMaunus u peajn3anus e€é B KJIeTKe
Peakuuu matpuunoro cuntesa. [IpyHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUYHOTO
cuHTe3a. Peanmsauus HacneacTBeHHOW uHpopMmanuu. ['eHeTHUecKuil KOJI, €ero CBOWCTBA.
Tpanckpunuus — Matpuunbelii cuHTe3 PHK. [IpuHIMNOBI TpaHCKpUNIMKM: KOMIIEMEHTAPHOCTb,
AHTUIAPAUIETbHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ stanbl. Yuactue tpancnoptasix PHK B OnocunTese Oenka. YcimoBus
ouocuHTe3a Oenka. KogupoBanne aMuHOKHUCIIOT. Postb ppubocoM B OnocuHTE3€e Oenka.
Opranuzanys reHomMa y MpPOKapUOT W 3yKapuoT. Perynsius akTUBHOCTH T'€HOB Y
npokapuot. ['unoreza omepona (®. XKaxo6, XK. Mano). Perymsmuss oOMEHHBIX TPOIIECCOB B
kieTke. Kinerounslii romeocras.



Bupycsl — Hekierounbsle GopMbl )KU3HU U 00IUratHele napasuthl. CTpoeHHe MPOCTHIX U
CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros.

Bupycusle 3a0oneBaHusi uenoBeKa, JKUMBOTHBIX, pactenuil. CIIMJ], COVID-19,
COLIMANILHBIC U MEAUIIMHCKHE MTPOOIEMBI.

JdemMoHcTpanuu

— Toptpersr: H.K. Konbuos, I.1. UBanoBCKuiA.
— Tabmumer u cxembl: «buocunTes Oenkay, «[eHeTnueckuii Kom», «Bupych»,

«baxrepuodaru».

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. /KuzHeHHBbIH HUKJ KIETKH

Krnerounsnii mukn, ero mepuonbl u peryisnus. WMHtepdasza m Muto3. OcobeHHOCTH
poIeccoB, mporekaronux B uHTepdase. [loaroroka kietku k aenenuto. [IpecuHTeTHuecKuit
(MTOCTMHUTOTUYECKHUIA), CUHTETHMUYECKHH W TOCTCUHTETUYECKUM (MPEMUTOTHYCCKUN) TEPUOIBI
uHTepha3bl.

Marpuunsiii  cunte3 JHK — permkamusa.  [lpunmuner  perumkanuu — JIHK:
KOMIJIEMEHTAPHOCTb,  MOJYKOHCEPBAaTUBHBIA  CUHTE3, AHTHUIIAPAUIEIBHOCTh. MexaHu3m
perumkamuu - JIHK.  Xpomocomsl. CtpoeHue xpomocoMm. Tenomepsl M TeloMmepasa.
XpOMOCOMHBIM HAa0Op KJIETKH — KapHOTHUM. JIMIUIOMAHBIA M TaruionIHBIA HaOOpPBl XPOMOCOM.
I'omonorununeie xpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne kneTku — MuTo3. CTaguu MUTO3a U MPOUCXOISAIINE B HUX MPOLECCHL. THIIbI
muto3a. Kaproknnes n nutoknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perymsmus MutoTndeckoro nukia kietku. [Iporpammupyemast kierouHas rudesb — aromnros.
Knerounoe sapo, XxpoMocoMbl, QyHKIIMOHAIbHAS TEHOMUKA.
JdemoHcTpaunu
— Tabmumer u cxeMbl: «JKU3HEHHBIN UK KIETKH», «MuT03», «CTpoeHHE XPOMOCOMY,

«Pemmukanms JJHK».

— OO6opynoBaH#e: CBETOBOW MHKPOCKOI, MUKpOMpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa

JTyKay.

JlaGoparopHas padora «3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.
JlaGopaTtopHas pabota «HalOmrogeHrne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyka (Ha TOTOBBIX
MHUKpOIIpenaparax ).

Tema 9. CTtpoenue u GyHKIIMH OPraHu3MOB

buonornueckoe  pasHooOpazue  opraHuzMoB. OJHOKIETOYHBIC, KOJOHHUAIBHEIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U JKU3HEIEATEIIHHOCTH OTHOKJICTOYHBIX OpraHn3MoB. baktepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIHH, Ipyrue NpoTUucTsl. KosoHuanbHbie
OpraHU3MBI.

B3anmocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, Opranbl U CUCTEMbI OPTaHOB.
OpranusM Kak enuHoe enoe. ['omeocras.

Txanu pacrenumit. Tumel pacTUTENBHBIX TKaHEi: oOpa3oBarenbHas, IMOKPOBHa,
MPOBOJISINAsI, OCHOBHAs, MexaHnueckas. OCOOCHHOCTH CTpOCHHs, PYHKIHUNA U PACTIONIOKEHUS
TKaHE! B OpraHax pacTCHUM.

TkaHu JKMBOTHBIX W 4eEJIOBEKAa. THUIBI JKMBOTHBIX TKaHEW: JIUTEIUAIIbHAL,
COCIMHUTENIbHAS, MblleuHas, HepBHas1. OCOOCHHOCTU CTPOCHUS, (PYHKIHA U PaCIOIOKEHUS
TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.



Opranbl. BererarnuBHbIE W TE€HEpATHBHBIE OpraHbl pacTeHui. OpraHbl M CHUCTEMBI
OpraHOB XUBOTHBIX U 4yesoBeKa. DyHKIMK OpraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOUHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapyHblil 1 BHyTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS
KOCTEH.

JIBukeHne OpraHu3MoB. JIBuKeHHE OJHOKJIETOUHBIX OpraHu3MOB: aMEOOUIHOE,
KT'YTUKOBOE, PECHUYHOE. JI[BM)KEHHME MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3MBI W HACTHUHU.
JIBuKeHre MHOTOKJIETOYHBIX KUBOTHBIX M UeIoBeKa: MbleuHas cuctema. Pediekc. CkenerHeie
MBIIIIIIBI U UX padoTa.

IIutanue opranusmos. llornomenne Boabl, YIJIEKUCIOrO ra3a 1 MUHEPAJIbHBIX BEIIECTB
pactenusiMu. [luTtaHue >KMBOTHBIX. BHYTpPUNOJIOCTHOE M BHYTPUKIETOYHOE MUIIEBapeHUE.
[Intanue MO3BOHOUYHBIX XUBOTHBIX. OTHENbl NMUIIEBAPUTEIBHOrO TpakTa. [luineBapurenbHble
xeinessl. [InimeBapuTenbHas cucTeMa 4eJIoBeKa.

Jlpixanue opraHusmoB. Jlpixanue pacteHuil. [[pixanue xuBOTHBIX. Juddy3us razos
yepe3 MOBEPXHOCTh KieTku. KokHoe nbixanwe. JlpixatenbHas TOBEpXHOCTh. JKabGepHoe u
NEroyHoe JpIXaHue. JIpIXaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKAa. OBOJIOLHOHHOE
YCIIOKHEHUE CTPOECHUS JIETKUX IM03BOHOYHBIX JKUBOTHBIX. JlbIXaTelbHash CHCTEMa YeEJIOBEKa.
MexaHu3M BEHTWIALNY JIETKUX Y OTUI U MIeKonuTaomux. Perynsanus asixanus. [lpixaTenpHble
00BEMBL.

Tpancnopr BellecTB y OpraHu3MOB. TpaHCIOPTHBIE CHCTEMBI pacTeHUU. TpaHcropt
BEUIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepane, KpPOBEHOCHBIE COCyAbl M KpoBb. Kpyru
KpOBOOOpaIeHusl.  OBOJIIOLIMOHHBIE  YCIOXKHEHHS  CTPOEHUSI  KPOBEHOCHOH  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perynsauus.

Brinenenne y opranusmoB. Bbimenenwe y pacTteHuil. BbineneHne y KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblaeneHus. @uibTpanusi, cekpenuss U oOpaTHoe
BCachIBaHME KaK MEXaHW3MbI Pa0OThl OPraHoB BbIAeNeHHs. CBSA3b MOJIOCTH TeNa ¢ KPOBEHOCHOU
U BBIIACIUTENBHON cHUCTEMaMM. BpleneHne y MO3BOHOYHBIX JKMBOTHBIX M ueioBeka. lloukn.
Crpoenue u pyHKIHOHUpOBaHUE HeppoHa. OOpazoBaHUE MOYH Y YETIOBEKa.

3ammrTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil u
LIUCTBI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHON U
XUMHUYECKOH 3aIUTEl. OUTOHITUIEI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M WX mHpOM3BOAHBIE. 3amuTa
opranu3ma oOT OosiesHell. MMmyHHas cucrema denmoBeka. KIeTOUHBI M TyMOpaJIbHBIN
UMMYHHUTET. BpoxI€HHBII 1 proOpeTEHHBIN ciennduyecknii UMMYHUTET. Teopus KJIOHAIbHO-
cesnektuBHOro nMMmynurera (I1. Opnaux, @.M. bepner, C. Tonerasa). BocianuTenbHble OTBETHI
opranu3MoB. PoJib BpO:KIEHHOTO IMMYHHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHHIA.

PasnpaxxumMocTs M perymsiuus y OpraHu3MoB. Pa3npa)kuMocTb y OJHOKJIETOYHBIX
oprann3moB. Takcucel. Pa3apa)kuMOCTh U peryisinus y pacTeHuil. POCTOBbIE BEHIECTBA M UX
3HAYCHHE.

HepBhas cuctema u pediextopHas perynsuusi y >kMBOTHbIX. HepBHasi cucrema u eé
OTZENbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOEHUsS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIEmbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pedrnexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbHass perynsuus M 3HJIOKPHHHAs CHCTEMa JKMBOTHBIX W uesoBeka. JKenessl
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SHJIOKPUHHOM CHCTEMBI W HMX TOpPMOHBI. /[lelicTBUEe TOpMOHOB. B3amMOCBsI3b HEpPBHOU U
SHJIOKpUHHOH cucteM. [ unoTanamo-runodusapHas cucrema.

JdemMoHcTpanuu

— Iloptper: W.I1. I1aBnoB.

— Tabmunpl u cxembl: «OIHOKIIETOUHBIE BOAOPOCTN», «MHOTOKJIETOYHBIE BOJOPOCIH,
«bakrepun», «lIpocreiimme», «Opranbl LBETKOBBIX pacTeHUi», «CUCTEMBbI OpPraHOB
MO3BOHOYHBIX >KMBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKOMbIX», «TKaHU pacTeHHiD»,
«KopueBsie cucteMbl», «CtpoeHue ctedisn», «CTpoeHne TUCTOBON MIAaCTUHKNY, « TkaH!
KUBOTHBIX», «Ckener uenoBekay, «llumeBapurensHas cucremay», «KpoBeHocHas
cucreMay, «JlpixarenpHass cucreMa», «HepBhHas cucremayn, «Koxa», «MpleyHas
cucreMay, «BpiienurenbHas cuctemay, « JHIOKpUHHAS cucTeMay, «CTPOCHHE MBIIILBI»,
«UmmyHuTeT», «KumeunononoctHsle», «Cxema nuTaHus pacTeHuil», «KpoBeHOCHbIE
CUCTEMBbl MO3BOHOYHBIX JKHBOTHBIX», «CTpoeHue ruapbl», «CTpoeHHe IUIaHaApHI,
«BHyTpeHHEe CTpoeHue IoKIeBoro uepBs», «HepBHas cucrema pwido», «HepBHas
cUCTeMa JIArymku», «HepBHas cucrema npecMblkaroumxcs», «HepBHas cucrema nrui,
«HepBHas cuctema MiaekonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcey.

— OO6opynoBaHue: CBETOBONH MHUKPOCKOI, MHUKPOIIpENnapaThl OAHOKIETOUYHBIX OPraHU3MOB,
MUKpOIIpenaparbl TKaHEeH, paKOBUHBI MOJUIIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKHX,
JKUBbIE HK3EMIUIAPhl KOMHATHBIX pAcTeHH, repOdapuu pacTeHUH pa3HBIX OTIIENOB,
BJIQKHBIE TIpeTiapaThl KUBOTHBIX, CKEIIEThI MTO3BOHOYHBIX, KOJUICKIIMH OECIO3BOHOYHBIX
JKUBOTHBIX, CKEIIET YeJOBEKa, OOOpyIOBaHUE /s JEMOHCTPAIlMM IIOYBEHHOTO U
BO3/yIITHOTO TMHTAaHUS PACTCHUMU, PACHICTUICHUs Kpaxmala U OENKOB IMOJ JeHCTBHEM
dbepMeHTOB, 000PYIOBaHHE IS JIEMOHCTPAIIUM OTBITOB MO W3MEPEHHUIO >KU3HEHHOM
EMKOCTH JETKMX, MEXaHW3Ma JbIXaTeNbHBIX JBM)KEHUH, MOJENN TOJIOBHOTO MO3ra
Pa3IUYHBIX KUBOTHBIX.

JlaGoparopHas pabdora «/3yueHue TKaHel pacTeHUI».

JlaGoparopHas padora «/3yueHne TKaHeil )KUBOTHBIX».

JlaGoparopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHHS».

Tema 10. Pa3MHOKeHHe U pa3BUTHE OPraHU3MOB

@opMBl pa3MHOXKEHHUS OPraHU3MOB: Oecrioynioe (BKIIOYasi BEreTaTUBHOE) M IOJIOBOE.
Bunbr 6ecrionioro pa3MHOKEHHUS: IOYKOBAHKE, CIOPYIISIUS, (parMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe pasmuoxkenue. I[lonoBwie kieTku, wiau ramersl. Meho3. Craguun wmeiosa.
IToBenenue xpomocoM B meio3e. Kpoccunrosep. buonornueckuii cMpIci Melo3a M MOJIOBOTO
nponecca. Meio3 u €ro MecTo B dKHU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzaponpimeBoe pas3Butue. [ameroreHe3 y KUBOTHBIX. [loJoBbIE  JKene3bl.
OO6pa3oBaHre W pa3BUTHE MOJIOBBIX KieTOK. CriepmaToreHe3 u ooreHe3. CTpOCHHE TOJIOBBIX
KJIETOK.

OmiogoTBOpeHHE M SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OTUIOAOTBOPEHUS:
Hapy»KHoOe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HayKa O Pa3BUTUU
opranu3moB. Craguu 3MOpUOTeHe3a KXUBOTHBIX (Ha mpumepe asarymku). pobnenue. Tumbl
npobaeHuss. OCOOEHHOCTH POOIEHUS MIICKOTTUTAIONINX. 3apOBIIIEBhIE JTUCTKU (TaCTPYIISIHs).
3akjialka OpraHoB W TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMHOE BIMsAHHME YacTeu
pa3BUBAOIIETOCS  3apojbliia (3MOpUOHAIbHAS HMHAYKIMSA). 3akjajka TIUlaHa CTPOCHHS
JKUBOTHOTO KaK pe3ylbTaT HEpapXU4YECKMX B3aUMOJEWUCTBUM TIeHOB. DBimsHue Ha
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SMOPHOHAIEHOE PA3BUTHE PA3IMYHBIX (DAKTOPOB OKPYIKAIOIICH CPEJIBI.

Poct u pa3ButHe >XuBOTHBIX. IlocTaMOpuoHanbHbI mepuoz. IIpsmoe u Hempsmoe
pa3ButHe. PasButHe c Meramopdo30M Yy OECIO3BOHOYHBIX M TTO3BOHOYHBIX >KHBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOIO Pa3BUTHSL, UX PACIPOCTPAHEHHUE B NPUPOJE.
Tunbel pocta XUBOTHBIX. DaKTOpbl PETYISIUM POCTa >KUBOTHBIX M uyenoBeka. Cranuu
MOCTAMOPHUOHAIIBHOTO PAa3BUTHUSl y JKUBOTHBIX M ueioBeka. [leprojpl OHTOreHe3a 4YelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKHUE MTPOLECCHI.

Pasmuoxxenue u passutue pacrenuit. ['amerodut m cnopodut. Melio3 B KM3HEHHOM
nukIe pacteHuit. OO6pa3oBaHue CHoOp B MpoIiecce Meiio3a. ['aMeTorenes y pacTeHHi.

Onog0TBOpPEHNE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOITHOE OIIONOTBOpPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBI PETYISIUU OHTOTE€HE3a Y PACTCHHI U )KUBOTHBIX.

JdemMoHcTpanuu

— optpersr: C.I'. HaBamun, X. [lIneman.

— TaOnunps! u cxeMmbl: «BereratuBHOe pa3MHOXKeHUE», « TUIBI GECHOIOr0 Pa3MHOKEHUS,
«Pa3MHOXEHHE XJIAMUIOMOHAAbDY, «Pa3MHOXKEHUE 3BIIIEHbI», «Pa3MHOKEHHUE THUAPBI,
«Meito3y», «Xpomocombly, «I'ameroreHes», «CTpoeHHEe SIMIEKIETKA U CTIEPMATO30MIa,
«OcHOBHBIE cTaauM OHTOreHe3za», «lIpsimoe u Hempsimoe pasButHe», «Pa3Butue
Mauckoro kyka», «Passutue capanuu», «PaszButHe JArymku», «/IBolHOe
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «CTpoeHHe CeMsIH OJHOAOJBHBIX U
JBYJIOJIbHBIX pacTeHUil», «KW3HEHHBIM IIUKJI MOPCKON KamycTbl», «KHU3HEHHBIN UK
Mxay, «KU3HEHHBIN LUK MANOPOTHUKA, «KM3HEHHBIN LUK COCHBI».

— OOopynoBaHue:  CBETOBOM  MHKpPOCKOI,  MHKpONpEnaparbl  SHLIEKIETOK U
CIIEpMaTO30MA0B, MOAENb «L{MKII pa3BUTHUSA JATYLIKIA.

JlaGoparopHass pabora «/3ydeHue CTpPOEHHUS TMIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax.

IIpakTuyeckass padora «BpIsBIeHUE NMPU3HAKOB CXOJACTBA 3apOMABIIICH MO3BOHOYHBIX
JKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTECHUI.

Tema 11. 'eHeTHKA — HAyKa 0 HACJIEACTBEHHOCTH U N3MEHYMBOCTH OPraHU3MOB

Hcropus cTaHOBICHHS W Pa3BUTHUA IeHETUKHM Kak Hayku. PabGotel I'. Mengens, I'. ne
@®puza, T. Moprana. Pomp oTedecTBEHHBIX YUEHBIX B pa3BUTUM reHeTuku. Paborsr H.K.
Konbrosa, H.W. Basunosa, A.H. benosepckoro, I'.Jl. Kapneuenko, F0.A. ®unmnnyenko, H.B.
TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKNE TIOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, aJJIEJIbHBIE
T€Hbl, AJbTEPHATUBHbIC NPU3HAKW, JOMUHAHTHBIA W PEUECCUBHBIA IPU3HAK, TOMO3HIOTAa,
reTepO3UroTa, YHMCTas JIMHUSA, TUOPUABI, TeHOTUN, (heHOoTHrn. OCHOBHBIE METOIbI TEHETUKHU:
rHOPHIONOTHYECKUH, IUTOJIOTMYECKHUH, MOJICKYISPHO-TeHETUYECKUH.

JdemMoHcTpanuu

— TIloptpersl: I'. Mengens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.1. Basunos, A.H.
Benosepckuii, I'.J]. Kaprieuenko, 10.A. @wmumuenko, H.B. Tumodees-Peconckuii.

— TaOnunps! u cxeMbl: «MeTobI TeHETUKIY, «CXEMbI CKPELTUBAHUS Y.

JlabopaTopHas padora «/Ipo3oduia kak 00bEKT TCHETHUECKUX UCCIEIOBAHU».

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaens — 3aKOH €AMHOOOpa3us
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ruOpuIoB mepBoro mokoyieHus. IIpaBuno momuHupoBaHus. Bropoi 3akoH MeHmens — 3aK0oH
pacuiernieHus mpu3HakoB. [[uTonornyeckre 0CHOBBI MOHOTHOPHIHOTO CKpelmuBanus. [ unoresa
YUCTOTHI TAMET.

Ananusupyromiee  ckpemuBaHue.  [I[poMexyTOUYHBIM — XapakTep  HacJeIOBaHUS.
Pacuiennenue npu3HakoB NP HETIOJTHOM JIOMUHUPOBAHUU.

JluruOpugHoe CcKpemuBaHue. TpeTwil 3akoH MeHaens — 3aKoH HE3aBHCHUMOTO
HacJIeJOBaHUsI MPU3HAKOB. [uTomornyecke OCHOBBI AUTUOPUTHOTO CKPEITBAHUS.

CueruienHoe  HacienoBaHwe mnpu3HakoB. PabGorer T. Moprana. CrenneHHoe
HACJE€JI0BAHME T€HOB, HApyLIEHUE CLEIUIEHUS MEXAy TeHamMu. XpPOMOCOMHAs TeOpus
HACJIEJICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHHM3M OIIPENEIECHUsS 10J1a. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBL. ['OMOramMeTHBIi M TE€TepOraMeTHbId IOJ. ['eHeTnyeckas CTPYKTypa IIOJIOBBIX
xpomocoM. HacrienoBanue npu3HaKoB, CIEIJIEHHBIX C TOJIOM.

l'enoTun kak nemnoctHas cucteMa. [lnedoTponusi — MHOXKECTBEHHOE JIEMCTBUE TEHA.
MHOXeCTBEHHBIN amienu3M. B3aumonelcTBue HealIeNbHbIX T€HOB. KoOMIIEMEHTapHOCTbH.
Onucras. [Tonumepus.

['enernyecknii KOHTpPOJIb Pa3BUTHUS PACTECHMM, JKUBOTHBIX M YEJIOBEKa, a TaKXKe
(U3HONOTHYECKUX TIPOIECCOB, TIOBENCHUS W KOTHUTHBHBIX (QyHKIMH. [eHeTnueckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO3SUH — IMAPA3UT» U «XO3IHH —
MUKpoOuomy. ['eHeTHUecKne acreKThl KOHTPOJIS M U3MEHEHHUs HAacleACTBeHHONH MH(OpMAaIiK B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

— Iloprpersr: I'. Mennens, T. Mopras.

— Tabmumer u cxemsl: «IlepBbrit 1 BTOpOo#t 3akoHBl Menaens», «Tpetuit 3akoH Menuens»,
«Ananuzupymouiee ckpeuBanue», «Hemnomnoe ngomuHupoBaHue», «ClLEMIEHHOE
HACJICIOBAaHNE TPU3HAKOB y Ipo3o¢uibl», «['eHeTnka moma», «KapuoTtunm uenoBekay,
«Kapuotun npozodunery, «Kapuornm nrtuie», «MHOXKECTBEHHBI —aJUICTU3MY,
«B3anMoIelicTBUE TEHOBY.

— OOopynoBaHue: MOJENb AJs IEMOHCTPALlMU 3aKOHOB €IMHO00pa3usi THOPHIOB MIEPBOTO
MOKOJEHUS M PpACIIEIUICHUsT TMPU3HAKOB, MOJENb g JEMOHCTPAllMM 3aKOHA
HE3aBUCUMOI'O HAacCJEAOBaHUSl MPU3HAKOB, MOJENb ISl JAEMOHCTPALMU CLEIUIEHHOTO
HACJICIOBAHMsI IPU3HAKOB, CBETOBON MUKPOCKOII, MUKporpenapar: «/Ipozodumay.
IIpakTuyeckasi padora «/3ydyeHue pe3yabTaToOB MOHOTHOPHIHOTO CKPEUIUBAHHS Y

JPO30(UITBIY.

IlpakTuyeckasi padora «lV3ydeHue pe3ylbTaTOB IUTHOPUIIHOTO CKPEUIUBAHUS Y
JPO30(UITBIY.

Tema 13. 3akoHOMepPHOCTH N3MEHYMBOCTH

B3aumoneiicTBue reHoTuna u cpeabl npu ¢GopmupoBaHuu ¢eHoTuna. M3MeHUYnBOCTH
npu3HakoB. KauecTBeHHbIE W KOJMYECTBEHHbIE MpPHU3HAKU. BuUIbl  M3MEHUYMBOCTHU:
HEHACJICACTBEHHAs U HACJICACTBEHHASI.

MonudukanpronHnas u3MeHYUBOCTh. Ponib cpenbl B hopMupoBaHUM MOIU(DUKAIIMOHHON
n3MeHYnBOCTH. Hopma peakiuu mpu3Haka. BapuanmoHHBIA psa ¥ BapuarnoHHas Kpuas (B.
Horanncen). CroiicTBa MOAM(PUKAIIMOHHONW U3MEHYUBOCTH.

I'enHoTunuueckass n3MeHYMBOCTh. (CBOWCTBA T€HOTHUIIMYECKOW WM3MEHUYMBOCTH. Buibl
TeHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHASI.
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KomOunatnBHas H3MEHYHBOCTH. Meii03 M MOJOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
U3MEHYUBOCTH. POJTh KOMOMHATUBHON M3MEHYMBOCTH B CO3JJaHUH TE€HETUIECKOTO pa3HOOOpa3us
B IIpe/iesiax OJIHOTO BHU/IA.

MyrtarmonHass MU3MEHYMBOCTh. Buibl MyTamuii: reHHbE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE W WMHAYLIUPOBAaHHBIE MYTalMHU. SE€pHBIE M IUTOILUIA3MAaTUYECKHUE MYTallUHU.
ComaTuyeckue M MoJOBble MyTaluuu. [IpuynMHBI BO3SHUKHOBEHHMS MyTauuil. MyTtareHbl U UX
BIMSHHUE HA OpPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOIO Ipouecca. 3aKOH TOMOJOTHYECKHX
panoB B HacnenctBeHHoW wu3MeHuunBoctd (H.M. BaBuioB). BHesnepHas HW3MEHYHMBOCTH |
HAaCJIEICTBEHHOCTD.

JdemMoHcTpanuu

— Tloptpersr: I'. ne ®pu3, B. Moranncen, H.W. BaBuiios.

— Tabmunel u cxembl: «Bumgsl m3MeHUHBOCTHY», «MoaupUKaHOHHAS W3MEHYUBOCTHY,
«KomOnHaTUBHAsT HW3MEHYUBOCTHY», «Meio3», «OmnomoTBopenue», «l'eHeTHdyeckue
3a001eBaHUs YeIOBEKay, «BUbl MyTamuiin.

— OO6opynoBaHHe: XUBbIE U TepOapHbIC SK3EMIUISIPHI KOMHATHBIX pPAaCTEHUH, PUCYHKH
(¢otorpadun) )KMBOTHBIX C PA3IMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTtopHas paGora «lcciemoBaHue 3aKOHOMEPHOCTEH  MOIU(MUKAIIMOHHON
M3MEHUYUBOCTH. [TocTpoeHnEe BapuaIllmOHHOTO psAJia U BapUAllMOHHOW KPUBOI.

IIpakTuyeckasi padora «Mytamuu y 1po30Q sl (Ha TOTOBBIX MUKPOITpENapaTax).
Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun uenoBeka. MexayHapo/iHas MporpamMma HCCIIEIOBAaHUS T€HOMa YEJIOBEKa.
MeTonbl U3YYCHUS TEHETUKH YENIOBEKa: TeHeaTOrHueCcKUid, OJU3HEI[OBBIN, [IUTOTCHETUICCKU,
NONYJSLUOHHO-CTATUCTUYECKUN, MOJIEKYysipHO-TeHeThuueckuil. CoBpeMEHHOE OIpeaesieHue
TE€HOTHIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM yucie ¢ nomoubto [TI[P-
aHanuza. HacnencrBennsie 3a00seBanus yenoBeka. ['eHHbIE 1 XpOMOCOMHBIE 0OJIE3HU YelIOBEKa.
bone3nn ¢ HaciencTBEHHOW NPEApacnoyiOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOW TEHETHUKU B
NPEeIOTBPALICHUN U JICUEHUU TeHETHMYeCKHUX 3a00JieBaHUN uenoBeKa. MeIuKOo-TeHETHYeCcKoe
KOHCYJIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «TE€HETUUECKOTO Irpy3a». DTUUECKUE aCIIEKThI
HCCJICIOBAaHM B 00JIACTH PEeIAKTUPOBAHUS T€HOMA H CTBOJIOBBIX KIIETOK.

I'enernyeckue (GakTOpbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3NYECKOMY H
XUMUYECKOMY 3arps3HEHUIO OKpyKawoliel cpeapl. ['eHeTnueckas MpeapacnoiioKeHHOCTb
YeJIOBEKa K MaTOJOTHUSIM.

JdemoHcTpauuu

— Tabmunsr u cxemsl: «Kapuotun denoBeka», «MeTOAbI U3YUCHHs] TCHETHKH YEIOBEKaY,
«['eHeTnueckue 3a00JIEBaHUS YEIIOBEKAY.

IIpakTnyeckas padora «CoCTaBICHUE U aHATIU3 POJOCIOBHON».

Tema 15. Cesiekniusi OpraHu3sMoB

JlomecTukanusi U celekuus. 3apoKICHUE CENeKIUU U JomMecTukauuu. Ydenue H.M.
Bapuioa o [{eHTpax mpoucxoxaeHnss 1 MHOTO00pas3usi KyJbTYpHBIX pacTeHui. Ponb cenexnun
B CO3/JIaHMM COPTOB pacTeHUW u mnopoa KUBOTHbIX. CopT, mnopona, ITaMM. 3aKOH
TOMOJIOTUYECKUX PANOB B HacleAcTBeHHON m3meHuuBoct H.M. BaBuiioBa, ero 3HaueHue st
CEJIEKIIMOHHOM paboOThI.

Metoapl  ceneKIMOHHOM  paboThl.  McKycCTBeHHBIM ~ OTOOp:  MaccoBbli U
WHAUBUAYAIbHBIN. JTanbl KOMOWHAIIMOHHOW ceneknuu. lcmpiTaHue MpPOU3BOMUTENCH TIO
noTOMCTBY. OTOOp 1O TE€HOTHUIY C IOMOINBIO OIEHKH ()EHOTHUIIA TOTOMCTBA U OTOOp MO
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TE€HOTHUITY ¢ ToMonIpto aHanu3a JJHK.

HckyccTBeHHBIE MyTareHe3 Kak METOJ| CEJICKIIMOHHOW paboThl. PamuanoHHBIN u
XUMHUYECKHH MyTareHe3 KaK HCTOYHMK MyTalMld y KYyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp3oBaHne TEHOMHOTO pEAAKTUPOBAaHUS M MeTonoB pekomMOuHaHTHbIX JIHK s
MOJIyYEHUSI UCXOAHOI0 MaTepuaia JUisl CEIEKLUN.

[Tonyyenne mnonummonnoB. BHyTpuBumoBas rulOpuausanus. biIu3kopoacTBeHHOE
CKpellrBaHue, Wik UHOpuauHr. HepoacTBeHHOe ckpelmuBaHue, Wik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas TuOpUIU3aLUAL.
[Ipeononenue Oecruiogusi MEXBHIOBBIX T'HOpUAOB. JIOCTHMKEHMSI CEJNEKLUUU pAcTeHUH u
KUBOTHBIX.

CoxpaHeHHe U HM3Y4YEHHME I'€HETHUUYECKUX PECypCOB KYJIbTYPHBIX PACTEHUN M MX AMKHUX
poauyei 171 CO3AaHusI HOBBIX COPTOB M THOPUIOB CENIbCKOXO3IHCTBEHHBIX KYIBTYD.

JdemMoHcTpanuu

— Iloptpersr: H.U. Basunos, .B. Muuypun, I'.JI. Kapneuenko, IL.I1. Jlykpauenko, b.JI.
Acraypos, H. bopnoyr, /I.K. benses.

— TaOnunps! u cxembl: «LIeHTpBI MPOUCXOXKIEHUS 1 MHOT000pa3us KyJIbTYPHBIX PACTCHHII,
«3aKOH TOMOJIOTMYECKMX PSJOB B HACIEACTBEHHOW HM3MEHUYMBOCTH», «MeTomabl
cenekuumny, «OTnanéHnas rudpuanzanusy, «MyTareses».

JlabopaTopHasi pabora «/3ydyeHne copToB KylIbTYPHBIX PACTEHHH U MOPOJ IOMAIIHUX
KUBOTHBIX).

JlaGoparopHas padora «3yueHne METOA0B CEIEKIIUN PACTCHHIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUI».

Ikekypeusi «OCHOBHBIE METOMBI U JTIOCTHXKEHUS CEJeKIMU PACTeHHM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCIBITATENbHBIM yYacTOK, B TEIUIMYHOE
XO035ICTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA UM HAYYHOTO IICHTPA)».

Tema 16. BuoTexXHOJIOTUsI M CHHTeTHYeCKasi Onosorus

OOBEKTHI, HCIOJIb3yeMble B OHMOTEXHOJIOTUH, — KJIETOYHBIE M TKAaHEBBIE KYJBTYpHI,
MHUKPOOPTaHU3MBI, HUX XapaKTepucTHKa. TpaaunuoHHass OWOTEXHOJIOTHS: XJeOomeueHue,
MOJIy4YeHUE KHUCIOMOJIOUHBIX MPOIYKTOB, BUHOAENHE. MUKpoOHoIornueckuii cuutes. OObeKThI
MUKpOOHOIOrHyecKux TexHojaoruil. [IponsBoacTBo Oenka, aMUHOKUCIOT U BUTAMUHOB.
Co3naHue TEXHOJIOTMII U MHCTPYMEHTOB LIEJICHANIPaBICHHOTO U3MEHEHHsI U KOHCTPYHPOBAHUSA
TE€HOMOB C II€JIbIO MTOJIY4€HHUSI OPTaHU3MOB M X KOMIIOHEHTOB, COAEPKAIIUX HE BCTPEUYAOIIHECS
B IIPUPO/ie OMOCUHTETHYECKHE MTYTH.

Knerounas unxeHepus. MeTonbl KyiabTypbl KJIETOK M TKAaHEH PACTEHUN M JKUBOTHBIX.
Kpuobanku. Comaruueckas rubpuamzanus M cOMaTHUecKuil smOpuorenes. lcmonb3oBanue
TralylOWI0B B CEIEKUMM pacTeHul. VICKycCTBEHHOE OIUIOJOTBOpEHME. PeKOHCTpyKUuA
SIMIIEKJIETOK ¥ KJIOHMPOBAaHUE )KMBOTHBIX. MeTO/ TpaHCIIAaHTALMU 1P KJIETOK.

XpOMOCOMHAsI U TeHHasl UHKeHepus. ICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYMPOBAHUE
pexomOunanTHbIX JIHK. JlocTrkeHns M MEepCHeKTHBBI XPOMOCOMHOW M TE€HHOW WHIYKEHEPHH.
DKOJIOTUYECKHE U ITUUECKHE MPOOIeMbl T€HHON NHKEHEPUH.

Menunuackue  O6uorexHosmorun. [loctreHomHass mudpoBas  meguruHa.  [1L[P-
MUArHOCTHKA. MeTaOoIOMHBIN aHanu3, TEHOIICHTPUYECKUI aHallM3 MpOTeoMa 4YeJOBEeKa IS
OLICHKH COCTOSIHMSI €T0 370pOBbsl. Vcrionb3oBaHNe CTBONIOBBIX KJIETOK. TapreTHas tepanust paka.
3D-6uonmxeHepust A pa3paboOTKu (yHIAMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJOTHH,
CO3/1aHUSl KOMIUIEKCHBIX TKaHEHl COYeTaHWeM TEXHOJIOTUH TpEXMEPHOro OMONPHHTUHTA H
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ckaddonaunra as peuieHus 3a1a4 NepCoOHATN3UPOBAHHON MEIULIMHBI.

Co3ngaHue BEKTOPHBIX BAaKIIMH C IENbI0 OOecledeHruss KOMOMHHPOBAHHOW 3aIIUTHI OT
B030yauteneit OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MeXaHu3MOB (QyHKuunonupoBanus PHK-
COJIepKAIX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIEBaHMS YEIOBEKA U KHUBOTHBIX.

JdeMoHcTpanuu

— Tabmunst u cxembl: «/cHoibp30BaHWE MHUKPOOPTaHM3MOB B MPOMBIIUICHHOM

IPOU3BOACTBEY, «KileTouHas nHxkeHepus», «I eHHas HHXEHEPU».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckas padora «llonyyeHrne MOJTOYHOKUCIBIX TPOTYKTOBY.

IKekypeusi «bHOTEeXHONIOTHS — BaKHEHWIAasgs MPOU3BOAUTENbHAS CUJIA COBPEMEHHOCTH
(Ha OMOTEXHOJIOTUUECKOE TTPOU3BOICTRO)».

11 KJIACC
Tema 1. 3apoxkaeHue 1 pa3BUTHE IBOJIIHOHHBIX NPEICTABICHUH B OHOJIOTHH

OpomonmonHas Tteopust Y. JlapBuna. Ilpennoceliky BO3HUKHOBEHHMS JapBHHH3MA.
Ku3np u HayuHas pedrenpHocTh Y. JlapBrHa.

JBmxymue cwibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXXEHHSI OPTraHW3MOB, HACJIEJICTBEHHAs HW3MEHUYUMBOCTb, OOpb0a 3a CyIlecTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIA OTOOD).

Odopmnenne cunTeTndeckoil Teopun sBomonuu (CTD). HeltpansHas Teopwus
sBotonnd. COBpEMEHHasl SBOJIONMOHHAS OHOJIOTHS. 3HAaYeHUE DBOJIIOIMOHHOW TEOpHH B
(GbOpMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

— [Iloptpersl: Apuctotens, K. Jlunnen, XK.b. Jlamapk, 2.0K. Cent-Unep, XK. Krosse, Y.
Hapsun, C.C. YUerBepukos, .1. HImansraysen, J>x. Xonneiin, J1.K. benses.

— Tabmumer u cxembl: «Cucrema xuBoit ipupossl (o K. Jlunuer)», «JlecTHUIA KUBBIX
cymectB (1o Jlamapky)», «Mexanu3m GHOpMHpPOBaHUS MPUCITIOCOOJICHUN Y pacTeHUH U
)uBOTHBIX (1m0 Jlamapky)», «Kapra-cxema wmapmpyra myrtemiectBus Y. [lapBunay,
«Haxonkxu Y. JlapBuna», «@opMbl 60pbrObI 3a cymiecTBoBaHUE», «llopoasl romybeii»,
«MHorooOpa3ue KyJIbTypHbIX (opMm KamycTel», «[lopoapl AOMAITHUX KUBOTHBIXY,
«Cxema oOpazoBanuss HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema COOTHOIICHUS
JIBIDKYIIMX CUJ  3BOJIOIUNY», «OCHOBHBIE TOJOXKEHHUS CHHTETHYECKOM TEOpPHUH
SBOJTIOITHI.

Tema 2. MuUKpO3BOJIIOIHS U €€ Pe3yJibTaThl

[Momynsimus kak syeMeHTapHas eAuHula 3BOMIONUH. COBpPEMEHHbBIE METOIbl OLEHKU
TeHEeTUYECKOTO pa3HO00pa3us U CTPYKTYphI MONysuil. MismeHeHne reHopoHaa MOMyIsSIUU KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBIIEHHME. 3aKOH TIeHeTudeckoro paBHoBecus JIx. Xapau, B.
BaiinGepra.

DOnemeHTapHbIe (AKTOPHl (ABMKYIIME CHIIBI) JBOJIONUUA. MYyTallMOHHBIA TIPOIIECC.
KoMOunatuBHas w3MeHYMBOCTh. Jlpeiid TeHOB — ciyuyaiiHble HEHANpPaBICHHBIC W3MECHCHHUS
4acToT ayuienedl B momynsaiuax. OddekT ocHoBatens. Mwurpanuu. M3o0ismus momyssiuii:
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoIyKTHBHAS).

EctecTBeHnbIii 0TOOp — Hampabisronuii gakrtop 3Bomonuu. DOpMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMKA, CTAOMIIM3UPYIOMINWMA, pa3peiBarommil (au3pyntuBHbIA). [lomoBoit otbop.
Bo3HukHOBEHHME U 3BOJIIOLMS COLIMAIBHOTO MMOBE/ICHUS )KUBOTHBIX.
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[IpucnocoOaeHHOCT, OPraHU3MOB KakK pe3ylbTaT MHUKPOIBOJIONMU. BO3HUKHOBEHHE
npucnocoOaeHuit y opranuzMoB. ApomMopdo3bl U uanoagantauuu. [Ipumeps! npucnocodieHuit
y opranu3MoB: Mopdonorudeckue, (U3MOIOTHYECKHE, OMOXMMHYECKHE, TOBEICHYECKHE.
OTHOCHUTENTBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBaHue Kak pe3yabTaT MUKPOIBOJIIOLHH.
M3omsumst — xmrodeBoit daktop BumooOpazoBanus. Ilytm m cmocoObl BHUA000pAa30BaHUSA:
ajutonatpuieckoe  (reorpaduyeckoe), CHMMIATPHUUEecKoe (PKOJIOTHYECKOE), «MTHOBEHHOE)
(monummonau3anusi, rubpuanzans). JJuTeIbHOCTh 3BOIIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl HopMUPOBaHUS OHMOJIOTHYECKOTO PA3HOOOpa3usl.

Pone  »BoOmOnMOHHONW OHONOrMM B pa3pabdOTKEe HAYYHBIX METOJOB COXPaHEHUs
O6unopazHooOpazus. MUKPOIBOMIONUS U KOIBOJIOLHMS TMApa3UTOB M UX XO035€B. MeXaHU3MBI
(GbopMUPOBaHUS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpanuu

— Ioptpertsr: C.C. YerBepukos, O. Maiip.

— Tabmunpel u cxembl: «MyTanmoHHass HM3MEHUYHUBOCTBHY», «llomynsluOHHAs CTPYKTypa
Buna», «CxemMa mposiBIeHHs 3akoHa Xapau—BaiinOepra», «JIBWKymue CHITBI
IBOJIOIMMY»,  «JKOJOTHYeCcKas  M30JSIIMS  TOMYNIALMH  CeBaHCKOM  (openny,
«["eorpaduueckass M30JALMS JTUCTBEHHUIBI CHOMPCKON M JHMCTBEHHHIBI JAypCKOW»,
«[lonmynsiMOHHBIE BOJHBI YHCIEHHOCTH XHWIIHUKOB U XepTB», «(Cxema AeicTBUA
€CTeCTBEHHOTO 0TOOpa», «Dopmbl OOpbOBI 3a CyliecTBOBaHHEY», «MHIyCTpUATbHBIN
MenaHu3M», <«KuBble uckonaembie», «lIOKpOBUTENBCTBEHHAss OKpacKa >KMBOTHBIX»,
«Ipenynpexnaromas  OKpacka KUBOTHBIX», «DH3MOJIIOTMYECKUE  aJanTaluny,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTHY, «KpuTtepuu Buaa», «Buabl-
nBoWHUKWY», «CTpykTypa BHaa B npupoae», «CrmocoObl BHA000pa30oBaHUSY,
«['eorpadpuueckoe BumooOpa3oBaHue TpEX BHJIOB JAHJIBIIICH», «DKOJIOTHYECKOE
BUJI000pa3oBaHre BHUIOB CUHHUI, «[lomumuionasl pacreHuit», «KamycTHO-peaeqHbIi
THOpHIY.

— OOopynoBaHue: repbapun pacTeHHUM, KOJUICKIIUH HACEKOMBIX, Yydesa MTHUIl U 3Bepe C
OpUMEpaMu  PA3JIMYHBIX MPHUCIIOCOONCHHUN, Yydena NTHUIl U 3BEped pa3HBIX BHJIOB,
repbapuu pacTeHUH OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TUUYHBIMU CIIOCOOAMHU.
JlabopaTopHasi pa6oTa «BbIsSBICHIE H3MEHUNBOCTH Y 0COOCH OTHOTO BUIAY.
JlabopaTopuasi padora «[IpucnocobneHuss OpraHU3MOB M HMX OTHOCHTEIbHAs

11EeJIECO00PA3HOCTHY.

JlabopaTopHas padora «CpaBHEeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosouus 1 eé pe3yibTaThl

Meroasl u3ydeHUss MakpoldBoyronuu. llanmeoHTonormdyeckue METONBI  M3Y4EHMS
sBosrou. Ilepexoanbie (opMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckue meronbl u3ydeHus sBomonuu. CpaBHeHHe (Iopel U (ayHbI
MaTEepPHKOB U OCTPOBOB. bruoreorpapuyeckue odnactu 3emiau. BUIbl-3)HIEMUKN U PETUKTHL.

OMOPHOJIOTHUECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbI U3YyUCHHSI HBOJIOIHH.
['eHeTyeckue MeEXaHU3Mbl SBOJIOLMHA OHTOTE€HE3a W IOSBICHUS 3BOJIOLMOHHBIX HOBILIECTB.
['oMonornyHele M aHANOrMYHBIE OpraHbl. PyarMeHTapHble OpraHbl U aTaBU3Mbl. MoOJIEKyIsIpHO-
reHeTUYecKrne, OHOXMMHUYECKME M  MaTeMaTU4YeCcKMe METOAbl H3YYEHHS  SBOJIIOIMH.
["omonornynsbie reHbl. CoBpeMeHHbIE METO/IbI TOCTPOCHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPpOMOCOMHBIE MYTallMU U 3BOJIIOLMS] TEHOMOB.
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O6mme 3akoHOMepHOCTH (TIpaBWia) dBOMIONMUA. HeoOpaTHMOCTh  IBOJIIOIUH.
AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIUH.

JdemMoHcTpanuu

— Tloptpersl: K.M. bap, A.O. KoBanesckuii, ®. Mrosep, 3. ['ekkens.

— Tabnuie u cxeMbl: «DWIOTEHETHISCKUN PSJT JIOMIAIN», «APXEONTEPUKCY, «3BEpO3yObIe
ALEPBD, «Cterouedainbl, «PuHHOGUTEDY, «CeMeHHbIE MarlOPOTHUKN Y,
«buoreorpaduueckue 30Hb 3emin», «/Ipeiid koHTHHEHTOBY, «PenukTh», «HavdanbHbie
CTaAud SMOPUOHAILHOTO PA3BUTHSI TO3BOHOYHBIX JKHUBOTHBIX», «[ OMOJIOTHYHBIE U
AQHAJIOTMYHBIC OpraHbl», «PymIuMeHTBI», «ATaBU3MB), «XPOMOCOMHBIE HaOOPHI
yeloBeka W mmMman3ey», «[1aBHble — HampaBieHUs — dBomouum»,  «Oomme
3aKOHOMEPHOCTH 3BOJIOLUN.

— OO6opynoBaHue: KOJUIEKIUU, repOaphu, MYISDKA HCKOMAeMbIX OCTAaTKOB OpPraHU3MOB,
MYJISDKM  TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAMMEHTApHBIX OpPraHoB MU AaTaBU3MOB,
KOJUIEKIIMU HACEKOMBIX.

Tema 4. IIponcxosxkaeHue H pa3BuTHe )KU3HU HA 3emJie

Hayunple THIOTE3bI MPOUCXOXKIEHUS XU3HM Ha 3emuie. AOWOTCHE3 W TaHCIEPMHUSL.
JloHayuHble TPEICTABICHHUSI O 3apOXKACHUU >KU3HM (KpealunoHH3M). ['mmore3a MOCTOSHHOTO
CaMO3apoKICHUS KU3HH U €€ onpoBepkeHue onbitamu @. Penu, JI. Cnannmannanu, JI. Tlactepa.
[TpoucxoxaeHune KU3HU U aCTPOOUOJIOTHS.

OcHOBHBIE JTambl HEOpPraHWYeckoil HBoironmu. [lmaHerapHas (reosloruveckas)
IBOJIONMS. XHUMHUYECKas »SBOJIOLUS. AOHWOTEHHBI CHHTE3 OpPraHWYECKUX BEIIECTB U3
Heoprannueckux. Ombir C. Mumnepa u I'. FOpu. OGpa3oBaHue MmoauMepoB U3 MOHOMEPOB.
KoanepBatnas runoreza A.M. Omapuna, rumore3a mnepBuyHoro OynboHa JIk. XomjaeliHa,
reHerudeckas runotesa I'. Mémnepa. Pu6oszumsr (T. Uek) u runoresza «mupa PHK» V. I'mnbepra.
®opmupoBaHue MeMOpaH 1 BOSHUKHOBEHHE MTPOTOKIIETKH.

Uctopuss 3emnm u wmeronasl €€ wu3ydeHud. VckomaeMble OpPraHMYECKUE OCTATKHU.
['eoxpononornss u e€ wmeronasl. OTHOcUTeNbHAasE M aOCOJIOTHAsT  TEOXPOHOJIOTHA.
['eoxpoHONOrMYecKas mKaaa: S0Hbl, IPbl, HEPHUOBI, SITOXH.

Hauanbnbie 3Tanel oprannyeckon 3BoOLMU. [10sSBIIEHHE U 3BOJIFOLHS MEPBBIX KIETOK.
Oomoniuss MeTabonu3Ma. Bo3HukHOBeHHME mepBbIX 3kocucTeM. CoBpeMEHHblIE MHMKpPOOHBIE
OMOIUIEHKM Kak aHajor mepBeIXx Ha 3emse coobmiectB. Crpomaronuthl. [lpokapuoTsl u
9YKapUOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IponcxoxaeHMEe  MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHE  OCHOBHBIX  IpyHI
MHOT'OKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tambl ABOJIONHUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMop(do3bl pacTEHUH.
Beixon pacrenuit Ha cymy. IlosBieHHME CHOPOBBIX pacTEHHW W 3aBOEBAHME HMMM CYLIM.
CemeHnnble pacteHus. [IponcxoxkaeHne HBETKOBBIX PaCTEHUH.

OCHOBHBIE 3TaIlbl 3BOJIOLUUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIOB. IlepBble XOpa0BbIe
’KuBOTHBIE. JKU3HB B BOjE. DBOMIONUS MO3BOHOUYHBIX. [IponcxoxaeHue ampuOnii U penTUiIni.
[TpoucxoxaeHne miekonuTaromux W nTUIl. [IpuHIun kmodeBoro apomopdosa. OcBoeHue
0eCr03BOHOYHBIMH 1 TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazputne xu3Hu Ha 3emie MO 3paM M NEpUoAaM: apxeil, MPOTEepO30id, Maneo30M,
Me3030H, KaitHo30#. O0Ias XapakTepuCTUKa KJIMMaTa U Te0JIOTHUYecKUX npoueccoB. [losBienue
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U paclBeT XapaKTEPHbIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro yCIOBUS U BIUSHUE HA Ta30BBIN
cocTtaB aTMoc(hepsl.

MaccoBble BRIMUPAHHSI — SKOJOTMUUECKHE KPHU3UCHI mponuioro. [IpudynHsl U ciaeacTBus
MaccOBBIX BbIMUpaHUH. COBPEeMEHHBIH HKOJOTHUECKUI KpHU3HC, ero ocodeHHocTu. IIpobiema
coxpaHeHHs OMopa3Hoo0pa3us Ha 3emiie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHIuNbl KiaccupuKaluu OpraHu3MoB.
OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIBI OPraHU3MOB.

JdemoHcTpauuu

— Toptpersr: ®@. Penu, JI. Cnannannanu, JI. Ilactep, .. Meunukos, A.U. OnapuHn, Jx.
Xonpgenn, I'. Ménnep, C. Mumnep, I'. FOpu.

— Tabnumst u cxemsl: «Cxema ombita @. Penuy», «Cxema ombita JI. [lactepa mo u3ydeHuro
caMo3apokJeHus ku3Hm», «Cxema ombita C. Mwuwmiepa, ['. Opu», «3rtansl
HEOpraHW4YeCcKon sBoJonun», «l'eoxpoHosmornueckass mkana», «HavanbHble sTansl
OpraHvyeckoil sBomonun», «Cxema 00pa3oBaHUsA SYKapuOT MYTEM CHUMOUOTEHE3a»,
«Cucrema xuBOoW TIpupoabl», «CTpoeHHEe BHpyca», «ApoMopdo3bl pacTCHHUI»,
«Punnodute», «OOHOKIETOUHBIE BOAOPOCHN», «MHOTOKIETOYHbIE BOJOPOCIN,
«Mxwn», «IlanopotHuku», «I'o1oceMeHHble pacTeHUA», «OpraHbl LIBETKOBBIX PACTECHUI,
«CxemMa pa3BUTHUS JKUBOTHOTO MHpa», «ApomMopdosbl KUBOTHBIXY», «lIpocreiimme,
«KHIIeYHOMOIOCTHEISY, «Ilmockue YEpPBUY, «YeHucTOHOTHEY, «PpIOBIY,
«3emHOBOaHBIEY, «lIpecMbikatommecs», «lItumply, «Mnekonuratomue», «Pa3Butue
JKA3HU B apXEUCKOM 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3OUCKOM 3pe», «Pa3BUTHE KU3HU
B MAJICO30MCKOM 3pe», «Pa3BuUTHE KU3HM B ME3030MCKOMl 3pe», «Pa3BUTHE KU3HU B
KallHO30MCKOM Ape», «COBpEMEHHAs! CUCTEMa OPTaHMYECKOT0 MUPay.

— OO6opynoBanue: repOapuy PacTeHUU PA3NIUYHBIX OTACIOB, KOJUICKIIMH HACEKOMBIX,
BJIQXKHBIE IIpenaparbl >KUBOTHBIX, PAKOBHHBI MOJUIIOCKOB, KOJUIEKIMHM WIJIOKOXKUX,
CKeJIEThl O3BOHOYHBIX JKUBOTHBIX, Uydesa NTUL U 3BEpel, KOJUIEKIIUU OKaMEHEJIOCTEM,
MOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas jgadopatopHasi padora «MonenupoBanue onbiToB Mumepa—tOpu 1o
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPraHNYeCKUX COSAMHEHHI B IEPBUYHON aTMOchepey.

JlabopaTtopHass pabGora «l/3yuyeHue U ONHUCAHHE HMCKOMAEMBIX OCTAaTKOB JPEBHHUX
OpPTraHU3MOBY.

IIpakTnueckass padora «/3ydeHue OCOOCHHOCTEH CTPOCHHsSI pPACTEHHH pa3HbIX
OTJZIETIOBY.

IlpakTuyeckasi pabora «l3ydyeHue OCOOEHHOCTEH  CTPOEHHS  IMO3BOHOYHBIX
JKUBOTHBIX).

Tema 5. IIpoucxo:kaeHue 4yeJ0BeKa — AaHTPONOreHe3

Pazgenbl u 3agaun aHTpOnoorui. MeTo il aHTPOMOJIOTUH.

CraHoBlIeHHE TPEICTABICHUM O MPOUCXOKICHUU 4YesIOBEeKa. Pemuruo3Hbie BO33pEHHUS.

CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CxoacTBO uenmoBeKa C JKUBOTHBIMU. CHCTEMaTHYECKOE TIOJIOKEHUE YeJIOBEKa.
CBuzerenbcTBa CXOACTBA YENOBEKa C JKMBOTHBIMHU: CPaBHHUTEIbHO-MOp(dosoruueckue,
sMOpuosiornyeckue, (HU3N0JIOro-0MOXUMHUYECKHe, MoBeAeHueckue. OTauuus YeroBeKa OT
JKUBOTHBIX. [IpsIMOX0kK/I€HHE M KOMIUIEKC CBSI3aHHBIX C HMM IPU3HAKOB. Pa3BuTHE TrOJOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBwxynme cuiabl  (pakTopbl)  aHTpONOreHe3a: OWOJIOTMYECKHE,  COLMANbHBIC.

19



CooTHo1IeHrne OMOJIOTMYECKUX M COLMANBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIuU aHTpoIIoreHe3a. PanHue 4enoBekooOpa3Hble 00e3bsHBI (TIPOKOHCYIIHI)
U paHHHE TOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U JTI0JeH. ABCTPaIONUTEKH —
JBYHOTHE INPEIKH JIroAch. YenoBek ymenbld, IepBble U3TOTOBJICHUS OpyAUN Tpyna. Uemosek
IPSIMOXOJISAIINI 1M TIEPBBIN BBIXOJ Jtoned 3a mpeaensl Adpuku. UenoBek reiinenbOeprekuii —
00IIuMii MPeIOK HEeaHAEPTATHLCKOTO YEJIOBEKA U YeJIOBEKa pa3yMHOTO. UeIoBeK HeaH IepTaIbCKUMA
Kak BHJ JIIOJICA XOJIOJHOTO KiuMara. YeaoBeK pa3yMHbIH COBPEMEHHOIO THIA, JEHHUCOBCKHM
YeJlI0BEK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHOMHKa.

DBOJIIONHS COBPEMEHHOTO YeoBeKa. EcTecTBeHHBIH OTOOpP B MOMYJISAIUAX YEJIOBEKa.
MyTanuoHHbIi npouecc U noauMopdusm. IlonynasuoHHbIe BOJHBI, Apeiid reHOB, MUTpaLUs U
«a¢ ekt ocHOBATENS» B MOMYISILUAX COBPEMEHHOTO YeIOBEKa.

UYenoseueckue pacol. [lonsitue o pace. bosbiine pacel: eBporeouHas (e€Bpazuiickas),
aBCTpaJIO-HErpouHasl (PKBaTOpHalIbHAs), MOHTOJIOWIHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
NyTH pAacCceleHWsl 4YeloBeKa MO IulaHere. EnuHCTBO denmoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh ~ pacu3Mma. [IpucnocoOneHHOCT, 4elgoBeKa K  pa3HbIM  YCIOBHUSIM
OKpYy’Karolie cpenbl. BrausHue reorpaduueckoid cpensl U Apeiida reHoB Ha MOPQOJIOTHIO U
(U3HOIOTHIO YeTTOBEKA.

MeXIUCIUTUIMHAPHBIE METOAbl B (U3HUECKON (OMOJIOTUYECKOW) aHTPOMOIOTHH.
OBOJIIOIIMOHHAST ~ AHTPOMOJIOTUST W MaJCOAHTPOIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALIHM.
buocounaneHple  uccienoBaHMs — HNpPUPOABI  uenoBeka.  MccienoBaHue — KOIBOJIIOLMU
OMOJIOTUYECKOTO M COLIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpauuu

— Iloprpersr: Y. Hapsun, JI. JIuku, S.41. Porunckuii, M.M. I'epacumos.

— Tabmumer w cxembl: «MeToAbl aHTPOMOJIOTHHY», «[OJOBHOM MO3r 4YeIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBI», «CKENeT YeIOBEeKa U CKEIeT MUMITaH3e», «PyarnMeHThI
U aTaBU3MbI», «JIBXKYIIME CUJIBI aHTPONOTE€HE3a», «IBOJIOLMOHHOE JIPEBO YEIIOBEKA,
«ABcTpanonutek», «YenoBek ymenslii», «HenoBek NpsAMOXOAsIUi», «JleHUCOBCKUI
yenoBek» «Heannepranbubl»y, «KpomanboHubl», «lIpeakn demoBekay, «ITambl
SBOJIIOLIMU YeJIOBeKay, «Packl uemoBekay.

— OOopynoBaHue: MyJISDKA OKaMEHEJIOCTEH, MPeIMETOB MaTepUalIbHON KYJIbTYphI IPEIKOB
4enoBeka, pernpoAykuuu (¢pororpaduu) KapTHH ¢ MUQPOIOTHUECKUMH U OHOICHCKUMHU
CIOKETaMH TIPOUCXOXKJICHUS YeloBeKa, Gororpaduu HAXOAOK HCKOIMAEMBIX OCTaTKOB
YEJIOBEKa, CKEJET YelOBEKa, MOJEb 4Yepera 4YesloBeKa M Yeperna LIMMIIaH3€, MOJEIb
KHMCTH YE€JIOBEKA U KMCTH IIMMITaH3€, MOJIETIN TOPCA MPEIKOB YEJIOBEKA.

JlabopaTopHasi pabora «l3yueHue o0cOOCHHOCTEH CTpOEHHUS CKelleTa YeJIOBEKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTnyeckas padora «/3ydyeHne 3K0JOTNYECKUX aJaNTallUNA YETOBEKAY.

Tema 6. Jxoj0orusi — HAyKa 0 B3aMMOOTHOLICHHUSIX OPTraHU3MOB W HAJAOPTraHU3MEHHBIX
CHCTEM C OKpY Kawowei cpeaoi

3apoxaeHue M pazBuTHE 3Kojoruu B Tpynax A. I'ymGombara, K.®. Pymee, H.A.
CeBepuoBa, J. I'ekkensa, A. Tencnu, B.H. CykauéBa. Pazgensl u 3amaunm skosioruu. CBsizb
3KOJIOTHH C JPYTUMHU HAyKaMH.

Metonast s3xonoruu. IloneBsie HaOmMOACHNUS. DKCIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIE U
nabopaTopHbie. MogenupoBaHue B dKOJIOTHH. MOHUTOPUHT OKPYXKAIOIIECH CPEJbl: JTOKATbHBIN,
PErMOHAIBHBIN U TTT00ATBHBIN.
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3Ha4YeHUE SKOJIOTMYECKUX 3HAHWM JJI YeJIOBEKa. DKOJIOTMYECKOE MHPOBO33PEHUE KAK
OCHOBAa CBf3€H delloBeuecTBa € INpuponord. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYypbl U
HKOJIOTUYECKON IPAMOTHOCTH HACEJICHHUSI.

JdemMoHcTpanuu

— Iloptpetsr: A. I'ymboasar, K.®. Pynse, H.A. CeBepuios, 3. I'ekkens, A. Tencnu, B.H.

Cykaués.

— Tabmuier u cxemsl: «Pa3mensl skogorumn», «MeTobl IKoJIoruny, «CxemMa MOHUTOPHHTA

OKPY’KaIOILeH Cpebl».

JlabopaTopHas padora «/3ydyeHne METOJ0B IKOJIOTHYECKUX MCCIIEIOBAHUI.

Tema 7. OpranusmMsl U cpea 0OMTAHUA

Okonorudeckre (akToOpbl W 3aKOHOMEpHOCTH wmx JeicTBus. Knaccudukanus
IKOJIOTHYECKUX  (aKTOpoB:  aOMOTHYEeCKHe, OHOTHUECKHe, aHTpomoreHuole.  OOmme
3aKOHOMEPHOCTH JACHCTBUs dKoJorndeckux (aktopos. [Ipasuno muanmyma (K. IlInpenrens, FO.
JIn6ux). TonmepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIC OPTAaHU3MBI.

AbuoTtndeckue paktopsl. CBET Kak 3KOIOTHYeCKuid pakTop. JleficTBre pa3HBIX y9acTKOB
COJTHEYHOT'O CHEKTpa Ha OpraHU3Mbl. DKOJIOTMYECKHE TPYMIbl PACTEHUN U >KUBOTHBIX IIO
OTHOILLIEHHUIO K cBeTy. CUrHasbHas poib cBeta. Doronepuousm.

Temmneparypa kak skosmormueckuid Qaxtop. JleiictBue temmepaTypsl Ha OpPraHU3MBL.
[ToliknnoTepMHbIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruyeckuii ¢akrop. IIpucnocobnaenus pacTeHUd K MOAIEPKAHUIO
BogHOro Oamanca. Kmaccudukanust pacreHuii 1mo oTHomeHWI0O K Boje. [IpucrocobneHus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHHs OPTaHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs, TNIyOWHHas
MOJIMOYBEHHAsA, BHYTpHOpPraHu3MeHHas. DU3NKO-XMMHYECKHE OCOOEHHOCTH cpell OOUTaHus
opraan3MoB. [IpucnocobaeHnss OpraHu3MoB K KU3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemHue W BHyTpeHHUE pUTMbI. CyTOYHBIE U TOJAMYHBIC
putMbL [Iprcoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIIOBUH KU3HH.

Kuznennsie ¢popmbl opranu3moB. [lonsarue o xusHeHHoW Gopme. KuzHeHHbIE (HOPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHHUE TpPAaBBHI.
JKuznennbie (OpMBI KUBOTHBIX: THAPOOMOHTHI, TEOOMOHTHI, a’pOOMOHTHL. OCOOEHHOCTH
CTpOCHHMsI ¥ 00pa3a KU3HHU.

buotnueckne dakTopbl. Bumbl OHOTHYECKHMX  B3aUMOJICHCTBUN: KOHKYPEHITHUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢opMsbl. [lapazutusm, koomnepanus, MyTyaliu3M, KOMMEHCATU3M
(KBapTHUPAaHTCTBO,  HaxJieOHWYecTBO). Herpoduueckue  B3aMMOACWUCTBUS  (TOMHMYECKHE,
dopudeckue, padbpuyeckue). 3HaYeHHE OMOTHYECKHX B3aWMOJCUCTBUU ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIUIT KOHKYPEHTHOTO HCKITFOUEHUSI.

JdemMoHcTpanuu

— Tabnumel u cxembl: «Jkonorndeckue GpaxTopeny, «CBETOBOW CHEKTP», « IKOJOTUIECCKHE

TPYIIBl  KUBOTHBIX 10 OTHOUIEHUIO K CBeTy», «TemIoKpOBHbIE KUBOTHBIEY,

«XO0NOAHOKPOBHBIE KUBOTHBIEY, «DU3MOIOTHYECKUE aJlallTallud >KUBOTHBIX», «Cpeabl

oOuTaHusi OopraHu3MoB», «buonornueckue puTMbD», «Ku3HeHHBIE (HOPMBI pacTEHUI»,

«Kuznennsle GOpMBI  KUBOTHBIX», «IJKOCHCTEMa IIUPOKOJUCTBEHHOTO  JIECA,

«3JKocucremMa XBOWHOTO jecay, «llemum nutanusy, «XuiHUYECTBO», «llapazutuzmy»,

«Konkypenmusy», «Cumomnos», «KKoMmMeHcamuzm.

— OOopynoBanue: Tepbapuy pacTEHWW W JKUBOTHBIX, IMPHUCIOCOOJIEHHBIX K BIHUSHHUIO
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pPa3IMYHBIX SKOJOTUYECKHX (PaKTOpOB, TepOapuu CBETONIOOMBBHIX, TEHETIOOMBBIX M
TEHEBBIHOCIMBBIX PACTEHHUH, CBETONIOOMBBIC, TEHEIIOOMBBIE W TCHEBBIHOCIIHBHIE
KOMHATHBIE pAacTEeHHUs, TepOdapud W KOJUICKIIMH TEIJIONIOOUBBIX, 3UMOCTOUKHX,
MOpO30yCTOWYMBBIX ~PAacCTeHMH, dYydelda NTHUIl U 3Beped, repbapum pacTeHui,
OTHOCAILIMXCS K rurpoduram, kcepoduram, mMe3opuram, KOMHATHBIC PACTCHHS JTaHHBIX

IpynI, KOJUIEKIIMU >KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpelax, repOdapuul U KOJIJICKIUU

pacTeHHii M JKUBOTHBIX, OOJAJAIOIMIUX YEpPTaMH TPHUCHIOCOOIEHHOCTH K CE30HHBIM

U3MEHEHHUSAM YCIOBUU JKU3HHM, TepOapuu U KOJUIEKIIMM PACTEHUH U KUBOTHBIX

Pa3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIMHM KHBOTHBIX, YYaCTBYIOUIMX B Pa3iIMYHBIX

OMOTHYECKUX B3aMMOJICHCTBUSIX.

JlaGopaTopHasi pa6oTa «BbIsBICHIE IPUCTIOCOOICHUI OPraHU3MOB K BIIUSTHUIO CBETa.

JlabopaTopHnasi padora «BpIsSBICHHE TPHUCIOCOONICHUI OPraHU3MOB K BIIUSHHUIO
TEMIIEpaTypPhbI».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH pPAcTEHUN W3 Pa3HBIX MeECT
oOHUTAHUY.

Tema 8. JkoJiorusi BUA0B U MOMYJISI LU

DKOJOTHYECKHE XapaKTepUCTUKHU nonyisiuu. [lomymnsaius kak 6uonoruueckas cUCTeMa.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OWOJIOTHH BHIIOB B
(dbopMUPOBaHUH MTPOCTPAHCTBEHHOHN CTPYKTYPHI OMYIIsiuii. OCHOBHBIC TTOKA3aTEH IMOMYISIUU:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TMOJIOBasi CTPYKTYpa, POXKIAEMOCTb, MPHUPOCT, TEMII
pocTa, CMEpTHOCTb, MUTPALIHSL.

DKoJsiornyeckas CTpykTypa nomyisinuu. OLleHKa YUCIEHHOCTH nomyisuuu. /[mHampka
NONYJSIUKUU U €€ peryssiius. buoTndyeckuil moTeHuran nonyaanuu. MoaenupoBanue THHAMUKA
nonyiasiunu. KpuBbsle pocta uucineHHocTH nonyiasauud. Kpusbele BbDKHBaHuMA. Perynsanus
YUCIIEHHOCTH TMOMYJSIIUM: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT TIUIOTHOCTH.
DKOJIOTHYECKHE CTpareruu BuaoB (1- u K-ctparerun).

[TonsTre 00 »KoNOrMuYecKol Huie BuAa. MecrooOuTtanwe. MHoOromepHas MOJEINb
skosornyeckord HumM JIx.M. Xatuuncona. Paszmepsl akosnornyeckoil Humu. [loreHuuansHas u
peann30BaHHAs HUIIIH.

Bun kak cucrema nonynsuui. Apeansl BUIOB. Buibl M HX JKM3HEHHBIE CTPATErHH.
DKOJIOTMYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TOBEACHUS W MUIPAlM{d >KMBOTHBIX. bHOJOrHYeckne WHBA3UU
Yy’KEpPOJHBIX BUOB.

JdemoHcTpauuu

— [Iloptper: JIx.1. XaTunHCOH.

—  Tabmuim u CXEMBI: «IKOJOTHYEeCKre XapaKTEPUCTUKU NONYJISLAN,
«IIpocTpaHCTBEHHAsI CTPYKTypa HOmyjsiuuu», «Bo3pacTHble MUpamMubl MOMYISIIIUNY,
«CKOpOCTh 3acelIeHHs] IMOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMamu», «Monenb
skonorudeckoi Humu .M. Xatanacona.

— OO6opynoBanue: repOapuu pacTeHUN, KOJJIEKIIUU )KUBOTHBIX.

JlabopaTopHas padora «I[IpucrmocoOneHus ceMsH pacTeHUN K pacCeICHUION.

Tema 9. Dxo0rusi coodoIIECTB. DKOJOTNYECKHE CUCTEMBI.

CoobOmectBa opranu3MoB. buoieHo3 u ero ctpykrypa. CBsi3u MEXIy OpraHM3MaMH B
OuoILIEHO3E.

Okocuctema kak oTkpeiTas cuctemMa (A./[x. Tencnu). DyHKIMOHAIBHBIE OJIOKH
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OpraHU3MOB B 3KOCHUCTEME: NPOAYLEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue ypoBHHU.
Tpodudeckue nenu U cetu. AGuornyeckue OOk dKocucTeM. [10UBBI M WIIBI B 3KOCHUCTEMAX.
KpyroBopoT BelecTB 1 NOTOK SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTENM SKOCUCTEMBI. buomacca M mNpoaykuus. OKOJIOTHYECKHE

OUPaMU/Ibl YUCET, OMOMACCHI U SHEPTUH.
HanpaBrnienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuyHbIE M BTOPHYHBIE
CYKIIEeCCMM W HMX NpUYUHBL. AHTpPONOreHHbIE BO3JEUCTBUA Ha cykueccuu. KimmakcHoe
coobmiectBo. buopazHooOpa3ue M MONHOTa KPYroBOpPOTa BEIIECTB — OCHOBA YCTOWYHBOCTHU
COO0O0I1IECTB.

IIpupoaHBIE S3KOCUCTEMBI.

AHTpOIIOTEHHbIE  3KOCUCTEMBI. Arposkocuctema. ArponeHo3. Pazmuuus wmexay
AQHTPOIIOTEHHBIMU U MIPUPOIHBIMH SKOCHCTEMAaMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. I'oponckas diopa u dayna.
CunaHTpomnu3amusi ropoAckoil  (ayHel. buonormdeckoe W XO3SMCTBEHHOE 3HAYCHUE
arpo3KoCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBUN  OpPraHW3MOB B
skocuctemax. IlepeHoc sHepruM U BEIIECTB MEXAY CMEKHBIMU 3KOCHCTEMaMH. Y CTOWYMBOCTD
OpPraHU3MOB, TOMYJSIUH M SKOCUCTEM B YCIOBHMSX €CTECTBEHHBIX M aHTPOIOTEHHBIX
BO3JICHCTBUM.

MeTtom0510T1si MOHUTOPHHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

— Iloptper: A.Jlx. Tencau.

— Tabnunps! u cxemsl: «CTpyKkTypa 6HOIIEH03a», « DKOCUCTEMA IIUPOKOIMCTBEHHOT'O JIECay,
«QKocHucTeMa XBOIHOro jeca», «DyHKIIMOHAIbHBIE TPYIIIBI OPraHU3MOB B SKOCHUCTEME),
«KpyroBopoT BemiectB B skocucteme», «llemn nutaHus (macTOWINHASA, IETPUTHAS)»,
«DKOJIOTHYECKass MHUpaMHIa YuCen», «DKOJOTHMYecKas mHpamMuga OHOMAacCChI»,
«JKoJorHuecKas mnupampaa sHeprum», «OOpazoBanue Oosotay, «llepBuynas
cykueccusi», «BoccTaHoBieHue Jieca 1mocie  Moxapa», «JKOCHCTEMa  03€pay,
«ArpoueHos3», «KpyroBopor BelIeCTB MU MOTOK HEPTUM B arpoieHo3e», «lIpumepsl
ypOOIKOCUCTEM.

— Ob6opynoBanue: repbapuul pacTEHUH, KOJUICKIIMM HACEKOMBIX, Uydela MTHUIl U 3BEepeH,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUYM KaK MOJIENIb SKOCHCTEMBI.
IIpakTuyeckasi padora «/3yuenue u onucanue ypo03KOCHCTEMBI».

JlaGopaTopHas padora «/3ydeHne pasHOOOpa3uss MEIKUX MOYBEHHBIX WICHHCTOHOTHX
B Pa3HBIX IKOCUCTEMAX).

IKCKYypcHsi «DKCKYpPCHsl B TUMUYHBIA OMOTeoleHo3 (B ayOpaBy, Oepe3HsK, eIbHUK, HA
CYXOZOJIbHBIN WM MOMMEHHBIH JIyT, 03€p0, 60JI0TO)».

IKCKypeust «IKCKYpCHs B arpo’KOCUCTEMY (Ha I0JIE WIIH B TEIUIMYHOE XO35HCTBO)».
Tema 10. Buocdepa — rinodanpHas IKocucTeMa

buocdepa — obmennanerapras o0onouka 3emild, Tie CYHIECTBYET WM CYIIECTBOBaJa
KU3Hb. Pa3zBuTHe npeacrasieHuit o 6mocdepe B Tpynax J. 3tocca. Yuenue B.W. Bepnanckoro o
o6uocdepe. O6mactu 6uocheps! u e€ coctas. JKrupoe BemecTBo 6nochepsl U ero PyHKINH.

3aKOHOMEPHOCTHU cymiecTBoBaHUs 6rochepbl. OcobeHHOCTH Onochepsl Kak TiI00aTbHON
sKocucTembl. JluHamuueckoe paBHOBecue B  Ouocdepe. KpyroBopoTel BemiecTB H
OMOreOXMMHUYECKHE UKIBI (Yriiepoa, a30Ta). PUTMHUHOCTH siBIIeHU# B Ouocdepe.
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3onanbHOCTh Ouochepsl. [Tonsitne o Guome. OCHOBHBIC OMOMBI CYIIH: TYHIpPA, XBOWHBIC
jeca, CMELIaHHbIE U IIMPOKOJIMCTBEHHBIE Jieca, CTEIN, CaBaHHBI, IyCTHIHU, TPOIIMUECKUE JIECa,
BBICOKOTOPBs. KimMar, pacTUTENbHBIN 1 )KUBOTHBIN MU OMOMOB CYIITH.

CtpykTypa W (QYHKUUS SKUBBIX CHCTEM, OLIEHKAa HMX pECYpCHOr0o MOTEHIHala u
O6rocdepHbIX QYHKIUI.

JdemoHcTpauuu

— Ioptpetsr: B.. Bepnanckuii, 3. 3rocc.

— Tabmuer u cxemsl: «I'eochepsr 3emn», «KpyroBopot azora B npupozae», «Kpyrosopot
yriaepoaa B npupozae», «Kpyrosopor kuciopoaa B mpupone», «KpyroBopor Boabl B
npupoze», «OcHoBHbIe OHOMBI cymm», «Kmumarndeckue mosica 3emin», «TyHapay,
«Taitra», «Cwmemannsiii necy, «lllupokonuctBennsii necy, «Cremnby», «CaBaHHa»,
«IIycreiHsay, «TponuuecKkui gecy.

— OO6opynoBanue: repOapuu paCTeHU Pa3HbIX OMOMOB, KOJUICKIITHH KUBOTHBIX.

Tema 11. Yesi0BeK 1 OKpYKaWOIIAs cpeaa

DKOJIOTHYEeCKHE KpPU3UChl W WX MpUUMHBL Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arpsizHeHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHe BOAHOW cpenbl. OxpanHa
BOJIHBIX pecypcoB. Paszpymienue nouBsl. OXpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinmMara.

AHTpPOIIOTEHHOE BO3JICHCTBUE Ha PACTUTEIbHBIA H KMBOTHBIM Mup. OxpanHa
PaCTUTENBLHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPUHLUIIBI OXpaHbl TpUpobl. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). boranuueckue caubl U 300J0THYECKUE
MapKH.

OCHOBHBIE IPUHIIUIBI YCTOWYMBOTO Pa3BUTHUS YEJIOBEUYECTBA M NPUPOAbL. PanmonansHoe
IOPUPOJIONIONB30BAHUE M COXpaHEHHE OWOJIOTHYECKOro pasHooOpasust 3emin. OOmue
3aKOHOMEPHOCTH TJI00aJIbHBIX HKOJIOIMUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOT0 KpU3Hca
U €r0 BepOSITHbIE OCIEACTBHSL.

Pa3BuTHe METO10B MOHUTOPHUHTA PAa3BUTHSI OMACHBIX TEXHOTEHHBIX MPOIIECCOB.

JdemoHcTpaunu

— Tabmumpsl u cxembl: «3arpsizHeHue atMmocdepbl», «3arps3HeHue ruapocheps,
«3arpszHenne 1ouBbly, «llapHukoBwIl 3dderT», «Ocobd0 oxpaHsEeMble NPUPOIHBIC
TeppuTOopun», «MoOAenu yrpaBisieMoro Mupa.

— OOopynoBanue: ¢ororpadpuu OXpaHsIEMbIX PACTCHMH U >KUBOTHBIX KpacHoW KHUTH
Poccuiickoit ®enepanuu, KpacHoil KHUTH pervoHa.
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INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UU HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHMA K pe3yjabTaTaM OCBOEHHUS OOYy4YarOIMIMMUCS
IpOTpaMM CpeAHEro o0IIero 00pa3oBaHus: JUYHOCTHBIE, METAIPEAMETHBIC U NIPEIMETHEIE.

B cTpykType TUYHOCTHBIX Pe3yabTaTOB OCBOCHMS MPOTrPaMMbl MO OWOJIOTUU BbIIEIIECHBI
CICNYIONINE COCTaBISAIONIME: OCO3HAHHWE OOYYaIOIMIMMHCS  POCCHMCKON  I'pakIaHCKOU
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEAENICHUIO,
HaJIMYUe MOTHBAIMM K OOy4YyeHHUI0 OWOJIOruM, LeJeHANpaBIeHHOE pa3BUTHE BHYTPEHHHUX
yOeXACHHUI JIMYHOCTA HAa OCHOBE KITFOUEBBIX IIEHHOCTEH M UCTOPUYECKHX TPAAULIUN PA3BUTHUS
OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENBHOCTH  I[EHHOCTHO-CMBICIIOBBIMH  yYCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJOTUYECKOTO0  00pa3oBaHWs, HAIWYUE TIPABOCO3HAHHS  JKOJIOTUYECKOM  KYIbTYPHI,
CIIOCOOHOCTH CTaBUTb LIEIH U CTPOUTH KU3HEHHBIE TJIaHBI.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMBbI IO OMOJIOTUU JOCTUTAIOTCS B €MHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEIbHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMH M JYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHSTHIMU B
oOImiecTBe MpaBWJIaMH U HOPMAaMHU MOBEICHHS M CIIOCOOCTBYIOT IpOLECCAM CaMOIIO3HAHMS,
CaMOBOCITUTAHUS U CaMOPAa3BUTHSI, Pa3BUTHs BHYTPEHHEH MO3UIMH JIMYHOCTH, MATPUOTH3MA U
YBOXCHHSI K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TPyJa W CTapIIeMy MOKOJIEHHIO, B3aMMHOTO
YBOXKCHHS, OEpPEeKHOTr0  OTHOIICHHWS K  KyJbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUupoae U OKPYKarollen cpee.

JlnuHOCTHBIE pe3yabTaThl OCBOCHUS yueOHOT0 npeameTa «buonorusy qomKHbI OTpaxarh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroImMXCcs PYKOBOJICTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpHEHTalui, TMO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacmMpeHe >KU3HEHHOTO OMbITa M OIBITa JESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIBHOMN JIEATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIUTAHUS:

— chOPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU OO0ydYaromerocss Kak akKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOr0 00IIEeCTBA;

— OCO3HaHHE CBOMX KOHCTUTYIMOHHBIX IpaB M O0053aHHOCTEW, yBa)KEHHWE 3aKOHA U
IIPABOIOPSAIKA;

— TOTOBHOCTbH K COBMECTHOW TBOPUYECKOM eATEIbHOCTH IPU CO3JaHUH YU€OHBIX TPOEKTOB,
pelmieHnd yuyeOHBIX M IO3HABATEIbHBIX 33/7ay, BBINOJIHEHUH OMOJOTHYECKUX
JKCIIEPUMEHTOB;

— CHOCOOHOCTH ONpENENSITh COOCTBEHHYIO IMO3UIHUI0O IO OTHOIICHHUIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSCHSATH €€

— YMEHHE YyYUTBIBATh B CBOMX JCUCTBHSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIe C pa3HbIMH YOEXKACHUSIMH, KYJIbTYPHBIMH IICHHOCTSAMHU U
COLIMAJILHBIM TOJIOKEHHUEM;

— TOTOBHOCTh K COTPYIHHYECTBY B IHIpOIlECCE COBMECTHOTO BBIIOJHEHUS Y4EOHBIX,
MO3HABATEJIbHBIX U MCCIIEI0BATENbCKUX 3a]1a4, YBaKUTEIHHOIO OTHOIICHHS K MHEHUIO
OMIOHEHTOB MPH 00CYXJAEHUU CITIOPHBIX BOMPOCOB OMOIOTUYECKOTO CO/IEPIKAHMUS,

— TOTOBHOCTb K T'YMaHUTapHOU U BOJOHTEPCKOM NEATEIBHOCTH;
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2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPakIaHCKOW MIACHTUYHOCTH, TATPUOTHU3MA, YBAKCHUS
K CBOEMY HapoJ.ly, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHON, ropAoCTH 3a CBOM Kpawu,
cBOI0 PonnHy, CBOHM S3BIK M KYJbTYpY, IPOLUIOE U HACTOAILIEE MHOIOHALMOHAIBHOIO
Hapoxa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACIEIWI0 U NaMATHHKaM [PUPOJBI,
JOCTH>KEHUSAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTH OILICHMBATh BKJaJ POCCUHUCKUX Y4YEHBIX B CTAHOBIIEHHE U DPa3BUTHUE
OMOJOTUM, TIOHUMAHUSl 3HAYEHUS OMOJOTHMHM B MO3HAHUHM 3aKOHOB MPHUPOJBI, B KU3HU
YyeJIoBEeKa U COBPEMEHHOT0 00IIEeCTBa;

uaciiHas  yOexJAEHHOCTh, TOTOBHOCTh K CIykeHHI0O U 3ammre OTedecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE JYXOBHBIX LICHHOCTEH POCCUMCKOT0 HApO/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIOCOOHOCTH OILICHMBATh CHUTYAIUIO U IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHWE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYMBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POJUTENSIM, CO3/JIaHUI0 CEMbUM Ha OCHOBE
OCO3HAHHOTO TPUHATHUS LIEHHOCTEH CEMEWHOW KW3HU B COOTBETCTBUHU C TPATULIMSIMU
HapoaoB Poccuu;

4) 3¢TeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIFOUAsi 3CTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHU;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IMPUPOLBI U €€ [IEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHHIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHE MPOSBIATH
Ka4yeCTBa TBOPUYECKOMN JIMYHOCTH;

5) ¢pusuveckoro BocnuTaHus, GOpMHPOBAHMSA KYJbTYPbI 3A0POBbSl M IMOLHOHAJIBLHOIO
Os1aromostyqusi:

NOHMMAaHME U peau3alys 370pOBoro 1 0e30macHoro oopasa KHU3HM (310pOBOE MUTAHUE,
COOJIIO/ICHHE TUTMEHUYECKUX TPABWJI U HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHATHH U
OTIbIXa, peryisipHas (u3ndeckas aKTUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO H
KOMIIETEHTHOT'O OTHOIIEHHUS! K COOCTBEHHOMY (PU3MUYECKOMY U TICUXHYECKOMY 30POBBIO;
NOHMMaHWE IIEHHOCTH NPaBWI HWHAMBHIYaTbHOTO M KOJUICKTUBHOTO 0€301acHOro
IIOBE/ICHNUS B CUTYaLlUsAX, YTPOKAIOIINX 30POBbIO U KU3HHU JIOACH;

OCO3HAHME IOCIEACTBUI M HENPHUATHUS BPEIHBIX HMPUBBIUEK (YHNOTpPEeOJIEHUs aJIKOTroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HAHHUE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

FOTOBHOCTh K  AKTMBHOM  JAESATEIbHOCTH  TEXHOJIOTMYECKOM W COIMAJIbHOU
HAIpPaBJIEHHOCTH, CIOCOOHOCTh WHHUIMHPOBATh, IUIAHUPOBATH M CaMOCTOSITEIIBHO
BBITMOJIHATH TaKYIO JESTEIbHOCTD;

MHTEpPEC K pa3audHbIM chepaMm mpodeccHoHaTbHON AesTeNbHOCTH, YMEHUE COBEpIIATh
OCO3HAHHBIN BBIOOp Oymymiel MpogecCuu M peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
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TUTaHBL;
TOTOBHOCTb M CTIOCOOHOCTHh K OOpa30BaHUIO M CaMOOOPA30BAaHUIO HA MPOTSHKEHUU BCEH
KHU3HH,

7) IKOJIOrM4eCcKOro BOCIIMTAHUSA:

9KOJIOTUYECKH I1€JIECO00pa3HOE OTHOMICHUE K MPUPOJIC KaK HCTOYHUKY KU3HHU Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYIbTYphI: MPUOOPETCHHE OIbITa TIAHHPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MOCTEACTBHUI JJIs1 OKPYKAOLIEH CPEJIbI;

OCO3HaHHE TTI00aTBFHOTO XapaKTepa IKOJIOTUISCKUX MPOOJIeM U TyTel UX PeIleHus;
CIOCOOHOCTH HCIIOJIB30BaTh MIPHOOPETAaEMbIC TIPU U3YYCHUH OMOJIOTHH 3HAHHS U YMEHUS
OpU  pPEUICHWH TPOOJieM, CBS3aHHBIX C PAlUOHAIBHBIM  PHPOIONOIH30BAHUEM
(cobmroieHre MpaBUil IOBEICHUS B TIPUPO/IE, HATIPABICHHBIX Ha COXPAHCHHE PABHOBECHUS
B DKOCUCTEMaX, OXpaHy BUJOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HEMNpPUATHE NEHCTBUH, MPUHOCAIIMX BpEI OKPY)KAIOLIEH MPUPOIHOU cpene,
YMEHHE MPOTHO3UPOBATH HEeOIaronpusITHbIE 3KOJIOTHYECKHE MMOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HaJIMYME€ Pa3BUTOr0 HKOJOTHYECKOrO MBIIUICHUS, SKOJOTHYECKOW KYIbTYpPbhl, OIbITa
JEATEIbHOCTH SKOJIOTMYECKOM HAMpaBIEHHOCTH, YMEHUSI PYKOBOACTBOBAThCSA HMH B
M03HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIBHOM MTPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOU IESITENBHOCTH IKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOLIECTBEHHOW INPAKTUKH, OCHOBAaHHOTO Ha JHUAJIOre KYJIbTYP,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYIBTYPHOM MHUPE;
COBEPIUCHCTBOBAHUE  S3BIKOBOM M  YMTATEIBCKOM  KYJIbTYphl KaK  CpEICTBa
BBaHMOI[eﬁCTBHH MCKAY JJIOAbMU W TO3HAHUA MHPA,

MOHUMaHWEe CHenu(UKN OMOJIOTMH KaK HayKH, OCO3HaHUsS €€ poysiu B (OPMHUPOBAHUU
palMOHAJIBHOIO HAYYHOI'0 MbIIUICHHA, CO3JaHHUU MECJIOCTHOr0 MNpPCACTABICHUA 06
OKpYXKaloIlleM MHPE KaK O €IMHCTBE MPHUPOJBI, YelIOBeKa W OOINeCTBa, B MO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWH TMpOoOJeM COXpaHEHHUs MPHUPOJTHOTO
paBHOBECHS;

Y6€)K,Z[éHHOCTB B 3HAYUMOCTHU 6HOHOI‘I/II/I JJIA COBpeMeHHOﬁ OUBUIIN3allUN: O6CCHC‘ICHI/I5I
HOBOI'0O YpPOBHS pa3BUTUA MCIAUIHHBI, CO3JaHUC TICPCIICKTUBHBIX 6HOT€XHOHOFHﬁ,
CIIOCOOHBIX pelIaTh PEeCypCHbIE MPOOIEMBI PA3BUTHs UYEJIOBEUECTBA, TMOMCKA MyTel
BbIXOZIa U3 TJOOANbHBIX OJKOJIOTUYECKUX TMpobiieM u olecredyeHus nepexona K
YCTOMYMBOMY pAa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX PECYPCOB U
(bOopMUPOBAHUIO HOBBIX CTaH/IAPTOB KU3HU;

3aNHTCPCCOBAHHOCTH B MOJYUCHUHA 61/IOJIOFI/I‘-I€CKI/IX 3HAaHUHU B IEIAX IMOBBIICHU A OGH[Cﬁ
KYJbTYpbI, ECTECTBEHHO-HAYYHON I'PAaMOTHOCTH, KaK COCTAaBHOM 4acTH (PyHKITMOHAIHHOU
TPAaMOTHOCTH 00yJaronuxcsi, OpMUPYEMON MPU U3YICHUU OMOJIOTHH;

IMOHUMAHHUC CYIIHOCTU MCTOAOB IMO3HAHUA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAYKaX,
CIIOCOOHOCTH HCIIOJIb30BaTh MOJTy4YaeMble 3HAHUS JJI1 aHalu3a U OOBSCHEHUS SBICHUI
OKpYXXAaloIllero MHUpa U MPOUCXOAAIMX B HEM U3MEHEHUH, YyMeHHe JeNaTh
000CHOBAaHHbIE 3aKJIIOUEHHUS HAa OCHOBE HAy4YHBIX (DAKTOB M HMMEIOMIMXCS JAaHHBIX C
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IEIIBIO TTOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

— CHOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh OWOJOTMYECKHE 3HAHUS JUIS PELICHUS
1po0JIeM B peabHBIX KH3HEHHBIX CHTYaIUIX;

— OCO3HaHHWE IIEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISATH MPOEKTHYIO U
MCCIIEIOBATEIbCKYIO SSTEIbHOCTh HHANBUAYAIHHO U B TPYIIIE;

— TOTOBHOCTh M CHOCOOHOCTh K HENPEPHIBHOMY OOPa30BaHUIO M €aMOOOpa30BaHUIO, K
AKTUBHOMY TOJYYEHHMIO HOBBIX 3HAHHUH MO OMOJOTHU B COOTBETCTBHU C KHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeameTHble pe3ynbTaThl OCBOCHHs y4eOHOro npeamera «bHoJorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHMPOBO33PEHHSI  OOYYAIOMIMXCS  MEKIUCUUIUTMHAPHbIC
(MeXmpeMeTHbIE) 00LIeHayUYHbIe TOHATHUS, OTPAXKAIOIINE IEJTOCTHOCTh HAYYHON KapTUHBI MUpa
U crenu(uKy METOI0B MO3HAHMS, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHHE, IPOIECC, CUCTEMa, HAY4HbBIM (aKT, MPUHIMII, THIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopusi, UCCIIeJJOBaHHEe, HAOIIOJEHUE, U3MEpPEHHUE, SKCIEPUMEHT M JIpyrue); yHHBepcalbHbIE
ydeOHbIe JeHCTBUS (ITO3HABaTEIbHbIC, KOMMYHHKATUBHBIC, PETYIISITUBHBIE), 00ECIICUYNBAIOIINE
dbopmupoBanre (HYHKIIMOHATHLHON TPAMOTHOCTH W COIMAIBLHON KOMIIETCHIIMH OOYJarolIuXxcs;
CIIOCOOHOCTh oOyuaromuxcs HCIIOJIb30BaTh OCBOEHHBIE MEXIUCUUIITNHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHHMS W YHUBEpCAIbHbIE y4yeOHble ACWCTBUS B I03HABATEIbHOH H
COLIMAJIbHOM IIPAKTHKE.

B pesynbraTe u3ydeHus OHOJOTMM Ha YpPOBHE CpEAHEro oOmero obpa3oBaHUs Y
oOyuaromierocsi 0yayr chopMupoBaHbl MMO3HABAaTEIbHBIC YHUBEpCAIbHbIC y4eOHBIE NIEHCTBHS,
KOMMYHHUKATHUBHbIE YHUBEpCAJbHbIE Y4eOHble JAEWCTBUS, pPEryISTHUBHbIE YHHBEpCaJbHBIC
yueOHbIe AeMCTBHSI, COBMECTHASI IEATENbHOCTD.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
Ba3oBble JJornueckue aeicTBHA:

— CaMoCTOSTENbHO (HOPMYIMPOBATh M aAKTyaJIM3HpPOBATh MPOOJIEMYy, paccMaTpuBaTh eé
BCECTOPOHHE;

— HCIOJIb30BaTh INpHU OCBOCHHUU 3HAHUU HpI/IéMBI JIOTUYCCKOI'O MBIIIJIICHUA (aHanma,
CHHTE3a, CpaBHEHUS, KiacCu(pUKaIi, 0000IICHHS ), paCKPBIBATh CMBICII OMOJIOTUUECKHIX
NOHATUM (BBIAETATh UX XapaKTepHble NMPU3HAKH, YCTAHABIWBATH CBA3U C JAPYTUMHU
TTOHSTHUSIMH ),

— OmNpeAensaTh LETU NeATENbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HMX JOCTHKEHUS,
COOTHOCHUTD Pe3yJbTaThl ACSITEIbHOCTH C TIOCTABJICHHBIMU LIEJISIMU;

— HCIIOJIB30BaTh 6I/IOJIOFI/I‘-ICCKI/I€ IHOHATUA OJIA OGBHCHGHHH q)aKTOB U SBJIICHUN >KUBOUI
MPUPOJIBI;

— CTpPOUTH JIOTHYECKUE pacCyXACHHs (MHAYKTHBHBIC, JIEeIyKTHBHbBIC, IO aHAJIOTUH),
BBIABIIATH 3aKOHOMCPHOCTH n IMPOTUBOPCUUA B pacCMAaTpUBACMbBIX  SBJICHUSX,
(GbOopMyITUPOBATH BEIBOJIBI M 3aKITIOYCHHUS,

— HOPUMCHATH CXCMHO-MOZACIILHBIC CPCACTBA IJIA MPCACTABICHUA CYIICCTBCHHBIX CBsI3ell U
OTHOILLICHUIA B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUN Pa3HOTO
poaa, BBIABJICHHBIX B PA3JIMYHBIX I/IH(bOpMaL[I/IOHHBIX HCTOYHHKAX,

— paspabaTbiBaTh IUIAaH peIIEHUS MpoOJeMbl ¢ y4ETOM aHAIM3a  HMMEIOLIUXCS
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MaTepuaIbHBIX U HEMaTEePUAIbHBIX PECYPCOB;
BHOCHTb KOPPEKTHBBI B JAESTEIbHOCTb, OLEHHUBATh COOTBETCTBUE PE3YNIHTATOB LIEJSM,
OLICHUBATh PUCKU MOCJIEACTBUN JESATENbHOCTH;

KOOPJAMHHUPOBATh W BBHIMOJIHATH pPAa0OTy B YCIOBUSAX pPEATbHOTO, BHUPTYaTbHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TPOOJIeM.

ba3zoBble ucciienoBare/bCKie AeHCTBUA:

BJIQJICTh HaBBIKAMH Y4e€OHO-UCCIIEIOBATEILCKON U MTPOSKTHOM JMESTEIIbHOCTH, HaBBIKAMHU
paspenieHus mpooieM, CIOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSTEIBLHOMY IOHUCKY
METOJIOB PEIICHUS MPAKTUIECKUX 3a/1ad, IPUMEHEHHIO Pa3IUYHBIX METOJI0B TIO3HAHHUS,
UCIIONIb30BaTh PA3NIMYHbIE BUJBI ACSITEILHOCTH 1O TIOJYYCHHIO HOBOTO 3HAHHS, €r0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B YUCOHBIX CUTYAIHsIX, B TOM YHCIIE
IIPH CO3J]aHUH YI€OHBIX M COI[UAIBHBIX TPOEKTOB;

(dbopMuUpOBaTh HAYYHBIH TUIT MBILUICHUS, BJIaI€Th HAYYHOW TEPMUHOJIOTHEH, KITFOUEBbIMU
MOHITHSIMA U METOJIaMU;

CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIC 3aJa4¥l B 00Opa30BaTEIbHON ACITEIHPHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISBJISITH TPUYMHHO-CIICJICTBEHHBIE CBA3M M AaKTyaJlM3UpOBaTh 3a/ady, BBbIIBUraTh
TUNoTe3y €€ pelleHus, HaXOAUTh apryMEHTBI JJIsl JOKa3aTeIbCTBA CBOMX YTBEPKACHUI,
3aJjaBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS;

aQHAIM3UPOBATh TMOJyYEHHbIE B XOJE peUIeHHs] 3a7aud pe3yJabTaThl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBIA MONCK MEPEHOCa CPEICTB U CIIOCOOOB JCWUCTBUS B
po(hecCHOHATLHYIO CPey;

YMETb NEPEHOCUTh 3HAaHWA B [IO3HABATEIbHYID M MPAKTHUECKYyI0  00JacTu
KU3HEJEATEIILHOCTH;

YMETb UHTErPUPOBATH 3HAHUSI U3 PA3HBIX MPEIMETHBIX o0IacTei;

BBIJIBUTATh HOBBIC HJICH, IpeajaraTh OPUTHHAIBHBIE TMOAXOIbI M PEIICHUS, CTaBUTh
po0OJIeMbI U 3a/1a4H, JOIYCKAIOLIUE allbTEPHATUBHBIE PEIICHHUS.

PatGora ¢ undopmanmeii:

OpPUEHTUPOBATLCS B PA3NIMUYHBIX MCTOYHUKAX MH(OpManuu (TekcTe y4eOHOro mocoOwus,
HAyYHO-TIOMYJISIPHOM — JUTEparype, OHOJOTHYECKUX CJIOBapsX U  CIPAaBOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbBIX, B IHTepHeTe), aHAIM3UPOBaTh HHPOPMAIIMIO PA3ITUYHBIX
BUIOB M (OpM TMpeACTaBiIeHHUS, KPUTHUYECKU OLEHUBAaTh €€ JOCTOBEPHOCTb U
HEMIPOTUBOPEUHBOCTE;

dbopMynupoBaTh 3ampochl M MPUMEHSTh PA3IUYHbIE METOABI MPH IMOHCKE U OTOOpe
Ouosornueckoi HHpOpMaInK, HeOOXOUMOH JIJIs1 BEITIOJIHEHHS YIEOHBIX 3a]1a4;
NPUOOpPETaTh OMBIT KCIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIIOJIb30BAHMSI PA3IUYHBIX IMOUCKOBBIX
CHUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJbHYIO (OpPMY TMpencTaBiIeHUS OMOJIOTHYECKOM
nHpopmanuu (cxemsl, TpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKH H JIPYTOE);
UCIIONIb30BaTh HAy4YHBIA SI3BIK B KAaueCTBE CPEACTBA MPU pabore ¢ OUOIOTHYECKOM
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uH(popMaliel: NPUMEHSATh XUMHUYEcKHe, (U3NYeCKue M MaTeMaTUYeCKUe 3HAKU U
CHUMBOJIBI, (hOpMyIIbl, a00peBUaTypy, HOMEHKJIATYpY, UCIOIb30BaTh M MPeoOpa30BhIBATh
3HAKOBO-CUMBOJIMYECKUE CPECTBA HATIISTHOCTH,

— BJaJeTh HaBbIKAMHU pAClO3HAaBaHWA U 3alUThl HHGOpMaLWH, HHPOPMAIIMOHHOMN
0€3011aCHOCTH JTUYHOCTH.

KoMMyHuKaTHBHBIE YHHBepPcATbHbIE YUeOHbIE elicTBUSA
Oo0menue:

— OCYILIECTBISATH KOMMYHHKAIIMU BO BCeX c(epax KM3HHU, aKTUBHO y4acCTBOBATh B IUAJIOTe
WIH JUCKYCCHU TIO CYIIECTBY OOCYyKJaemMol Tembl (yMEHHE 3a/laBaTh BOIIPOCHI,
BBICKA3bIBATh CYXJICHHUS OTHOCUTEIHHO BBIMIOJTHEHUS IMpEAaraéMoi 3a1auu, YIUTHIBATh
MHTEPECHI U COTIIACOBAHHOCTh MO3UIIUN APYTUX YIACTHUKOB JUAIIOTA WM JTUCKYCCHH);

— pacro3HaBaTh HeBepOajbHBIE CPEICTBA OOIICHMS, MOHUMATh 3HAUEHUE COLHUATbHBIX
3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CHTyalllii, yMETh CMST4aTh
KOH()JIMKTBI U BECTH IIEPETOBOPHI,

— BJaJeTh Pa3IMYHBIMU crlocoOaMu OOIIEHHS] U B3aMMOJCHCTBHS, MOHUMATh HaMEPEHUS
JIPYTHUX JIIOJCH, MPOSIBISTh YBAXUTEILHOE OTHOIIEHHWE K COOCCETHUKY U B KOPPEKTHOMN
dbopMe hopMyITHPOBATH CBOU BO3PAKEHUS;

— pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOI TOYKY 3PEHHUS C HCIOJIb30BAaHHEM S3BIKOBBIX
CpPEICTB.

CoBMecTHAasI 1eATEJbHOCTD:

— TIOHMMATh ¥ HCIIOJIb30BAaTh MPEUMYILECTBA KOMaHAHON U MHAUBUAYAIbHON pabOThl U
petieHnr OWOJIOTUYECKOW TpOoOJIeMbl, OOOCHOBBIBATH HEOOXOAMMOCTh MPHUMEHECHHUS
IpynmnoBbIX GOpM B3aUMOICHCTBUS MIPH PEIICHUN Y4eOHOH 3a1a4u;

— BbIOMpaTh TEMaTUKYy U METOJIbI COBMECTHBIX JIEHCTBUI C y4€TOM OOILIUX HWHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 YJeHa KOJUIEKTHBA;

— TpPUHUMATh LEIH COBMECTHOW JEsTeNbHOCTH, OpPraHM30BBIBATH U KOOPAMHHUPOBATH
JIEUCTBUA MO €€ JOCTHXKEHUIO: COCTABJIATH IUIaH ACUCTBUM, pacOpenesiTh POJIH C y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM pabOTHI;

— OILIGHMBATh KaueCTBO CBOETO BKJIa/la M KaXKIOr0 yYaCTHUKA KOMaH/Ibl B OOIIUI pe3ysbTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

— TpearaTh HOBBIE MPOEKTHI, OIICHUBATH UJEH C MO3WUIMU HOBHU3HBI, OPUTUHAIHHOCTH,
MPAKTUYECKOU 3HAYUMOCTH;

— OCYIIECTBISITh TO3UTUBHOE CTPATETUYECKOE TMOBEACHUE B PA3IUYHBIX CHUTYaIHAX,
MPOSIBIISATH TBOPYECTBO U BOOOpAKEHHE, OBITH MHUITMATUBHBIM.

PeryasiTuBHble YHUBepPcaJbHbIe YUeOHbIEe 1eHCTBUSA
Camoopranuszauus:

— WCHOJB30BaTh OWOJOTHMYECKHE 3HAHWS JJs BBIBICHHUS MPOOIEM M HUX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYaIlUsX;

— BBIOMpaTh HA OCHOBE OMOOTHYECKUX 3HAHMIA 11€JICBBIC U CMBICTIOBBIE YCTAHOBKU B CBOUX
NEHCTBUSAX W TIOCTYNMKAX I10 OTHOIIEGHUIO K JXUBOW MPHUPOJAE, CBOEMY 3/I0POBBIO U
3JI0POBBIO OKPYKAIOIIHX;

—  CaMOCTOSITENILHO OCYIIECTBIISITh MMO3HABATEIBHYIO JCSITEILHOCTD, BBISBISITH MPOOIEMBI,
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0Opa30BATEIILHON NEATEIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;
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CaMOCTOSITENIFHO COCTABIISATh IUIAH PELICHUs] TPOOIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

J1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMK1 y4eOHOTo IpeMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIA;

JieN1aTh OCO3HAaHHBIN BBIOOP, apr'yMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;
OLIGHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW OHPYIUIMH B pasHbIX
o0nacTAX 3HAHWN, MOCTOSHHO TIOBBIIATh CBOW 0Opa30BAaTENbHBIA M KYyJIbTYPHBIH
YPOBEHb.

CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJCTh HAaBBIKAMU MO3HABATEIbHOM pediIeKcMH Kak OCO3HAHUS COBEPILAEMBIX
JENCTBUI M MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHWMN, MCIIOJIb30BaTh
npuémbl peIeKCHH I OLIEHKU CUTYalllu, BBIOOPA BEPHOTO PEILICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHUS 110 UX CHI)KEHUIO;
IIPUHUMATh MOTHBBI M apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB AEATEIbHOCTH;
IIpunsTue cedst M APyrux:

IpUHUMATh ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTATOB AEATEIbHOCTH;
IIPU3HABaTh CBOE MPaBO U MPaABO JPYTrUX Ha OLIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUH IPYTOro YesloBeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yibTaThl OCBOSHHS COAep)kaHUs yueOHoro mpeamera «buonorus» Ha

yrIIyOnEéHHOM ypOBHE OPUEHTHPOBAHbI Ha oOecrieueHue nNpopriIbHOro 00ydeHus: 00yJaromuxcst

Oouonornu. OHM BKIIOYAIOT: creuupuUecKkue i OHOJIOTMM HAy4yHbIE 3HAHUS, YMEHUS U

CrocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlM U IPeoOpa3OBaHUIO 3HAHUHM, BHJIBI

JESTENIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUN M UX MPUMEHEHUIO B pa3jMYHbIX Y4eOHBIX, a
TaK)Ke B pEaIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHble pe3yabTaThl IPEICTaBICHbI 110 ro/laM
U3Y4CHHUS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «buomorumsi» B 10 kjacce

AOJIKHBI OTpaKaTh:

Cc(OPMHPOBAHHOCTb 3HAHUI O MECTE U POJIM OUOJIOTUH B CUCTEME €CTECTBEHHBIX HayK, B
(OpMHPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B IO3HAHUU 3aKOHOB IPUPOJBI U
peleHnr mpodJeM PalMOHAIBHOTO TMPHUPOIONOIB30BAaHUA, O BKIAJAE POCCUHCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIaJICHUE CHUCTEMOW OMOJIOTMYECKMX 3HAHMH, KOTOpas BKJIIOYAECT: OCHOBOIIOJIATraOIIUeE
OMOJIOTHYECKHUE TEPMHUHBI M TIOHATHS (OKW3HB, KJIETKA, OpraHu3M, METaboIu3M,
TOMEOCTa3, CaMOPETYJISALINs, CAMOBOCIIPOU3BEACHNUE, HACIECTBEHHOCTh, N3MEHYMBOCTb,
poct u pa3BuTue), Ouonornueckue teopuu (kimerounas teopus T. IlIBanna, M.
[IIneiinena, P. BupxoBa, XxpoMocoMHasi Teopusl HaciaeAacTBEHHOCTH T. Moprana), yueHus
(H.H. BaBuiioBa — 0 ieHTpax MHOTr000pa3usi ¥ MPOUCXOXKACHUS KyJIbTYPHBIX PACTCHU),
3aKOHBI (€IMHOO0Opa3usl MOTOMKOB IIE€PBOT0 MOKOJIEHUS, PACILEIUIEHUs], YACTOTHI T'aMeT,
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He3aBHUCUMOTIo HaciienoBaHus [. MeHnpaensi, TOMOJOTHYECKUX PSAOB B HACIEICTBEHHOU
u3meHunBoctu H.W. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMU METOJIaMU Hay4HOTO MO3HAHUS, UCIIOJIb3YEMBIX B OMOIOTHYECKHUX
WCCJICIOBAHMX JKUBBIX O0BEKTOB (OMUCaHWE, U3MEpPEHUE, HAOMIOACHUE, SKCIIEPUMEHT);
YMEHHE BBIJENSTh CYHIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpPraHHW3MOB, B TOM 4ucie OakTepuid, rpubos,
pacTeHHii, KUBOTHBIX U YEJIOBEKa, CTPOCHHS] OPraHOB M CHCTEM OpPraHOB PACTEHHIA,
KUBOTHBIX, YEJIOBEKA, MPOILIECCOB XHU3HEACATEIFHOCTH, MPOTEKAIOIIUX B OpPraHU3Max
pacTeHuil, >KMBOTHBIX M YEJIOBEKa, OWOJIOTMYECKHUX MPOIECCOB: OOMEHa BEIIECTB
(MeTabonmu3M), MpEeBpaIlCHUs dHEPTUHU, OpPOXKEHHS, aBTOTPO(HOTO M TeTepOTPOGHOTO
TUIIOB THTaHUS, (POTOCHMHTE3a M XEMOCHHTE3a, MMHTO3a, Meio3a, rameroreHesa,
IMOpHOreHe3a, MOCTIMOPUOHATIBHOTO PA3BUTHUS, PA3MHOXKCHHS, WHAWBUIYAIBHOTO
pa3BuTHs ~ opraHu3Ma  (OHTOreHe3a),  B3aUMOJEWCTBUS  TE€HOB,  TeTEepO3uca,
HCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIUBATh B3aMMOCBS3M MEXIY OPraHOMJAaMHU KJIETKH UM MX (DYHKIHMSIMH,
CTPOEHHEM KJIETOK Pa3HbIX TKaHEW M MX (YHKIHMSIMH, MEXAY OpraHaMu M CHUCTeMaMHu
OpraHOB y pacTeHMil, )KUBOTHBIX M ueloBeKa M HUX (GYHKIUSAMHU, MEXKIY CHCTEMaMH
OpraHoB U MX (YHKIUSMH, MEXKIY dTalmaMH OOMEHa BEIIEeCTB, dTaraMH KJIETOUYHOTO
UKJIA M KU3HEHHBIX LHKIOB OPraHW3MOB, 3TallaMd 3MOPHOHAJIBHOIO pPa3BUTHS,
TeHOTHIIOM U ()EHOTHUIIOM, (PEHOTUIIOM U (paKTOpPaMuU Cpeabl OOUTaHUS;

YMEHHE BBISBISATh OTIMYUTEIbHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCJE PACTCHHIA,
KUBOTHBIX U YEJIOBEKA;

YMEHHUE UCMOJIb30BATh COOTBETCTBYIOIIME apPTryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CUMBOJIMKY I JIOKa3aTelbCTBa POJACTBA OPraHMW3MOB pPa3HbIX CHUCTEMATHUYECKHUX
Ipynit;

YMEHHUE pelaTh OMOJIOTUYECKHE 3aaud, BBIABIATH MPUYMHHO-CIICIICTBEHHbBIE CBSA3H
MEXy HCCIeAyeMbIMH OMOJIOrMYECKUMHU MPOLIECCAaMH U SIBJICHUSIMH, J1€1aTh BBHIBOJIBI U
IIPOTHO3bl HA OCHOBAHMH IOJIYYE€HHBIX PE3yJbTaTOB;

YMEHHUE BBINOIHATH Ja00paTOpHbIE M MpaKTUYeCKue paboThl, COOMOAATh MpaBUia MPH
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHUE BBIIBUraTh TUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMH,
dopMynupys LeNb HUCCIENOBaHUS, aHATM3UPOBATH IOJyYCHHbIE PE3yNbTaThbl M JIENaTh
BBIBO/IBI;

YMEHHE Yy4acTBOBaTh B Y4eOHO-HCCIENOBATEIBCKONW paboTe Mo OMOJOTUH, SKOJOTHH U
MeIUIMHe, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAy4yHBIX OOIIECTB, W ITyOJUYHO
NPECTaBIIATH MOJyYCHHbIE Pe3yIbTaThl HA YICHUYECKHX KOH(EpPEeHLINsX;

YMEHHUE OIICHWBAaTh JSTHYECKUE aCMEKTHhl COBPEMEHHBIX HCCIEIOBaHUNH B 001acTH
Ouonornu W MEOUIMHBI  (KJIOHMPOBAaHWE, HUCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HalpaBJIeHHOE U3MEHEHNE TeHOMA U CO3/1aHNE TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYILECTBIIATH OCO3HAHHBIN BbIOOp OymyIiel npodecCHOHAIBHOM e TeNbHOCTH
B 00J1IacCTH OMOJIOTUH, MEAULIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH, CEIILCKOTO X03HCTBA,
NUIIEBOH MPOMBIIIJICHHOCTH, YIIYOJIATh MMO3HABATEIbHBIA MHTEPEC, HANPABICHHBIA Ha
OCO3HAHHBII BHIOOP COOTBETCTBYIOIIEH MPO(eccuu M MPOJOJDKEHHE OMOJOTHYECKOTO
00pa3oBaHus B OpraHU3AIMAX CPEIHEro MPOoGeCCHOHATHHOTO W BBICIIIET0 00pa30BaHUsI.
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[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro mpenmera «buomormsi» B 11 kjacce

AOJIKHBI OTpaKaTh:

c(hOpMHPOBAHHOCTH 3HAHUN O MECTE U POJIK OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYK, B
(GbOpMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B MO3HAHUU
3aKOHOB MPHUPOJBl M PEUICHUH SKOJOTMYECKUX MpOOJIeM YeIOBEYECTBA, a TAKKE B
pEIIEHNH BONPOCOB PALMOHAIBHOTO TPHUPOJIONONB30BaHUS, U B (HOPMHUPOBAHUU
IICHHOCTHOTO OTHOIIEHHSA K IMPHPOJE, OOIIECTBY, YENOBEKY, O BKIAJE POCCHUICKUX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;
YMEHUE BIIAJECTh CHCTEMOW OMOJIOTHYECKUX 3HAHUN, KOTOpask BKIIIOUACT ONPEACICHUS U
NOHMMAaHHE CYIIIHOCTH OCHOBOIIOJIAraloIIUX OMOJIOTHYECKUX TEPMUHOB U TMOHATHIA (BUJ,
sKocucTema, Ouocepa), 6monornyeckre Teopun (dBoitormonHas teopus Y. [lapBuHa,
CHUHTETHUECKas Teopus 3Boitounn), yaueHus (A.H. CeBepiioBa — 0 myTsAX U HaIllpaBJICHUAX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO paBHOBeCcHs J[X.
Xapau u B. Baitn6epra, 3apoasimeBoro cxoncrsa K.M. bapa), nmpasuna (muaumyma lO.
JInbuxa, HKOJIOTHYECKON MHUpaMHIbl dHEPTUu), TUNOTe3bl (rumore3a «mupa PHK» V.
['unGepra);
YMEHHE BJaJeTh OCHOBHBIMH METOJaMH HAyYHOTO TMO3HAHUS, HCIOJIb3YEMBIMU B
OMOJOTUYECKUX UCCIIEOBAHUSIX KUBBIX OOBEKTOB U DKOCHCTEM (OMHCaHUE, U3MEPEHUE,
HaONIOZICHUE, OJKCIIEPUMEHT), CHOCO0aMH BBISBICHHUS M OIICHKHM aHTPOTOTEHHBIX
VU3MEHEHUH B IIPUPOLE;
YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKH: BUIOB, OHMOTEOLIEHO30B, IKOCHCTEM U
O6uocdepsl, CTAOMITM3UPYIOIIETO, ABUKYIIETO U Pa3phIBAIONIETO €CTECTBEHHOTO 0TOOpa,
AJIONIATPUYECKOTO0 M CHUMIATPUYECKOro BUA000pa30BaHUS, BIMSHHUS IBMKYIIMX CHII
HBOJIOIMM Ha TeHO(OHJ NOMYJSAIHUHM, MPUCHOCOOJIEHHOCTH OpraHU3MOB K Cpefe
oOuTaHUsA, YepeOBAaHUS HAIPABICHHUN HBOJIOIMM, KPYTOBOPOTA BELIECTB W IOTOKA
SHEPTUU B 3KOCHUCTEMAX;
YMEHHME YCTaHABIMBATh B3aUMOCBS3UM MEXIY MPOLECCAMH HBOJIOLMH, JBHKYIIUMU
CHJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAMU Pa3InYHbIX 3KOCUCTEM U MPUCTIOCOOICHUSIMH K
HUM OPTaHHU3MOB;
YMEHHE BBISBIATH OTJIMYUTENbHbIE MPHU3HAKUA JKUBBIX CHUCTEM, MPHUCIOCOOICHHOCTh
BUJIOB K cpelie OOUTaHWs, aOMOTHMUYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€ OPraHu3MOB B COOOIIECTBAX, AHTPONOTCHHBIX H3MEHEHUI B 9KOCHUCTEMaX
CBOEM MECTHOCTHU;
YMEHHE HMCMOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTUYECKYI0 TEPMHHOIOTHIO
U CHMBOJIUKY JJIsl JIOKA3aTeNbCTBA POJCTBA OPraHM3MOB DPAa3HBIX CHUCTEMATHYECKUX
TPYII, B3aUMOCBSI3M OPTaHU3MOB M CpeAbl OOUTAaHHWsS, €AMHCTBA YEIOBEUYECKHUX pac,
HEOOXOJMMOCTH COXpAaHEHHsS MHOrooOpa3usi BHIOB M SKOCHCTEM Kak YCIOBHSA
COCYIIIECTBOBAHUS MIPUPO/IbI U YEIIOBEUECTBA;
YMEHHUE pelaTh OMOJIOTMYECKHE 3aaud, BBISBIATH MPUYUHHO-CIICICTBEHHbBIE CBA3H
MEXy UCCIIEAYEeMbIMH OMOIOTUYECKUMH TPOLIECCAMU U SIBJICHUSIMH, JI€JIaTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHUH MOJYYSHHBIX PE3YJIbTaTOB;
YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MpaKTUYecKue paboThl, COOM0AATh MpaBUia MpH
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;
YMEHHE BBIIBUTaTh TUIOTE3bl, MPOBEPSATh HMX OSKCIEPUMEHTAIBHBIMU CPEICTBAMU,
dopMynupys LeNb HUCCIEIOBaHUS, aHATM3UPOBATH IOJyYCHHbIE PE3yNbTaThl M JIENaTh
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BBIBO/IbI;

YMEHHE y4acTBOBAaTh B YUCOHO-HMCCIEAOBATEIIBCKON paboTe MO OMOJOTHHU, IKOJIOTHU H
MEIUIIMHE, TPOBOJMMON Ha 0a3e WIKONBHBIX HAyYHBIX OOIIECTB, W MYOIMYHO
MPEJICTaBIIATh MOTYYEHHbBIE PE3YNIbTaThl HA YYEHUUYECKUX KOH(PEpEeHIUsX;

YMEHHE OLEHUWBAaTh THUIOTE3bl W TEOPUU O TPOUCXOXKIECHUU KHU3HU, 4YEJIOBEKa U
YelIOBEYECKMX pac, O NpPUYMHAX, TMOCIEACTBUSAX M CHoco0ax MperoTBpALCHUS
r100aNbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuoHaaIbHON AesATeIbHOCTH
B 00yacTy OWOJNOrMM, SKOJIOTHH, MPHUPOIONOIL30BAaHUS, MEAMIIMHBI, OMOTEXHOJOTHUH,
NICUXOJIOTHH, BETEPUHAPUHU, CEIbCKOTO XO3siCTBa, MHUIIEBOW MPOMBIIIJIEHHOCTH,
yIIyOJiATh TO3HABaTEIbHBI HMHTEPEC, HAMpaBICHHBIH Ha OCO3HAHHBIM BBIOOD
COOTBETCTBYIOIIEH MpPOPEeccCHr U MPOJIOJDKEHHE OHOJIOTHYeCKOro O0pa3oBaHUS B
OpTraHU3aIMIX CPeIHEro MPo(HecCHOHATLHOTO U BBICIIIET0 00pa3oBaHUsI.

BUBbI 1 ®OPMbI KOHTPOJIA

KouTposnb siBnsieTcss HEOOXOIMMBIM 3BEHOM JIOOOro ypoka. OT ero opraHusaiui,

MIPOBE/ICHUS M OLICHUBAHUS 3aBUCUT 3P(HEKTUBHOCTH OOYICHHS.

KoHTpoab — 3To npoBepka COOTBETCTBUS MOJIYYCHHBIX PE3YJIbTATOB C MOCTABICHHBIMU

3apaHee LeJIsIMU 00yueHus. Brigenstores cneayronye (pyHKIHNH KOHTPOJIS:

Jnarnoctuueckasd. YuuTedb IOJy4aeT JOCTOBEpHYH HHopManuio o mpodenax B
3HAHUAX Yy OOydYaromMXcs, O YacTO COBEpIIaeMbIX OIMMOKAX M UX Xapakrepe. ITO
nmomoraet moaoopars Hanbosee 3G hEeKTUBHBIE METOIBI K CPEACTBA O0YUCHUSI.
Konutpomupyromasi. B pesynbTaTe  ycTaHaBIMBAaeTCSd  ypOBEHb  OBJIAJICHUS
KOMITETEHIIMSIMU, 3HAHUSIMU; YPOBEHb NHTEIUIEKTYAIIbHOTO Pa3BUTUSl YUEHHUKOB.
OOyuaromiasi. BeImonHsAsS 3aaHus U pelias 3aJadyu, YJalluecs COBEPIICHCTBYIOT CBOU
3HAHUS U YMEHMS], IPUMEHSS UX B HOBBIX CUTYalIHUsIX.

[Ipornocruueckas. [1o pe3ynbraraM KOHTPOJI MOXKHO MOHSATh, JOCTATOYHO JIM YCBOEHBI
3HaHUS U CPOPMHUPOBAHBI KOMIETSHIIMH JJII TOTO, YTOOBI MEPEHTH K HOBOMY y4eOHOMY
MaTrepuany.

PazBuBaromada. EE cymHOCTH 3akiroyaercss B pa3sBUTHUM pPEUYH, IaMITH, BHHUMAaHUS,
MBIIUICHHUS, TBOPYECKUX CIOCOOHOCTEH YUYEHUKOB, TPOUCXOMASIIEM B IMPOLECCe
BBITIOJIHEHHS 33/IaHUM.

Opuentupyromas. CyTb €€ COCTOUT B BbISIBICHUU CTENIEHU U3YYEHHOCTH TEMBI.
Bocnurarensnas. Ilepuonudeckass mpoBepka CrocoOCTBYeT (OPMUPOBAHHMIO YYBCTBA
OTBETCTBEHHOCTH, aKKypaTHOCTH; AUCHUITTUHUPYET 00YHarOIIHUXCS.

Buja KoHTpPOJIsSI HA YPOKE 3aBUCHUT OT 3Tarna o0yueHus. B cBs3U ¢ 3TUM, BBIICTISIOT:
[IpenBaputenbHbIN

Texymmit

Temarnueckuit

HTtoroBeiii KOHTPOJIb

Ha ypokax ucnons3yercs Tb OCHOBHBIX (JOPM KOHTPOJISA:

OpoHTanbHasA. 3agaHue mpejyiaraetcs BceMy kiaccy. OOblUHO pebsTa MalT KpaTKue
OTBETHI C MECTA.
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2. I'pynmosas. Knacc pazgensercs Ha rpynmbl. Kaxkmas rpymma momxydaeT cBOE 3ajaHuE,
KOTOPOE HYKHO BBITIOJIHUTH COBMECTHO.

3. HuapuBunyanpHas. Y KaKXIOro YYCHHKA CBOE 3aJaHHeE, KOTOPOE HYKHO BBHIIOJTHHUTH 0€3
ypeii — aubo mnomomm. Jlannas ¢opma MOIXOAMT IS BBISICHEHHS 3HAHUH U
CIOCOOHOCTEH OT/IENIBHOTO YeJIOBEKA.

4. KomOunmpoBaHHas. DTa GopMa KOHTPOJISI COYETACT B ceO€ TPU MPEAbIAyIIe.

MeTtoabl KOHTPOJISI — CHOCOOBI, MMOMOTAIOLIUE BBIIBUTH CTENEHb YCBOCHMSI 3HAHUHA U
OBJIaJIcHUS TpeOyeMbIMH KOMITeTeHIIUSIMU. Ha ypokax HCIONB3YyIOTCS CIEIYIOIINE METO/IbI:

— HaloneHue,

— YCTHBIH OIIpoC,

— THUChMEHHBIC PAOOTHI,

— TpakTH4YecKas WM JlabopaTtopHas padoTa,

—  3a4é€THI,

—  TECTHI.

ExxeqHeBHOe HaONIOJEHHE MO3BOJSET COCTAaBUTh BEPHOE CYXKIACHHE OO0 OTHOLICHUU
YUEHUKA K TMPEAMETY, JOCTYIMHOCTH W TOCHIBHOCTU I HEro y4eOHOro MaTepuana, 4To
CIOCOOCTBYET TPaMOTHOMY IIJIAHUPOBAHUIO OPTaHU3AIMHM KOHTPOJSA 3HAHUU ISl KaXKIOTO
00ydJaromerocs.

YcTHBIN onpoc ABISETCS OJHUM U3 HauboJiee pacIpOCTPaHEHHBIX METO/J0B IPOBEPKH.
OH mpoBoAMTCS Kak B WMHIMBUIYaJbHOW, Tak U BO (PPOHTAIBHOW, U B KOMOMHUPOBAHHBIX
dbopmax.

[TuceMeHHBIE pabOTHI MPOBOAATCS B pa3HBIX (hOpMax: TUKTAHT, COUMHEHUE, OTUYET, TECT,
KOHTpOJIbHAs padoTa, rpadudeckre padoTHI.

TecToBBIlI METOA MO3BOJISIET JOCTATOYHO OBICTPO TNPOBEPHUTH 3HAHUA IO OJHOU WM
HECKOJIBKHX TEM.

[IpakTnueckass wim jabopaTopHas pabora — (opmMa KOHTpOJsA, KOTopas TpedyeT ot
YYaIIUXCA HE TOJBKO HAJW4Ms 3HAHWM, HO €llle U YMEHHUW NPUMEHSTh 3TH 3HAHMS B HOBBIX
CUTYaIUsAX, COOOPA3UTEILHOCTH.

THunbl KOHTPOJIA HA YPOKAX PA3IEISIOT Ha:

— Baeurnwuii konTposs. [Ipon3BoauTCS yuuTeneM Hal A€SATEIbHOCTBIO 00yYarOIIHUXCS.

— BsaumokonTposs. OcymiecTisieTcs 00ydaroMMUCS APYT HAJ JPYTOM.

— CaMOKOHTpOJIb. YUEHUK IpoBepsieT ce0si caM MO TOTOBBIM 00pasliaM WK MPaBHIbHBIM
OTBETaM.

CpenctBamMu (pUKCAllUU JTHYHOCTHBIX, METANPEIMETHBIX WU TMPEAMETHBIX PEe3yJIbTaTOB
SIBJISTFOTCSI KJTACCHBIE KYPHATBI, IHEBHUKH HAOIIOACHUH, TTOPTQOIHO.

IIpu opranmzanuu 0Opa30OBATEIBLHOIO MpPOIECcCa C HCIOJIB30BAHHEM 3JIEKTPOHHOTO
o0ydeHHs U JTUCTAHIIMOHHBIX OOpa30BATENbHBIX TEXHOJIOIMH KOHTPOJb OCYIIECTBISETCS B
OHJIAMH peXuMe Ha HHOOPMAITMOHHBIX TUTaTGopMax.

Bunei, ¢opmbl  koHTponsi  mpoBoautTcs — coryacHo  [lomoxkenuto o ¢popmax,
NEPUOIUYHOCTH, MOPAJIKE TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOUHOM aTTeCTallld
o0yJarmuxcs

TexHonoruss OLEHUBAHHUS OCYILIECTBISIOTCA corylacHo [losmoxkeHntro o cucreme
OIICHUBAHMSI 00Pa30BaTENBHBIX TOCTHIKEHUH 00yJarOIIHXCs.

35



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIIACC
Ne  HaumeHoBaHHe pa3ieioB U KonuyectBo yacos DJIEKTPOHHbBIE
TeM NporpaMmbl Bcero Kontpoab IIpakTnu (undposbie)
HbBIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypcbl
1. buonorus kak Hayka 1 HOC Mos llkona
https://myschool.edu.ru
2. JKuBBIC CHCTEMEBI B X 2 HOC Mos llIkona
H3yUCHHUE https://myschool.edu.ru
3. buonorus kiaeTku 2 0.5 HOC Mos Ikoma
https://myschool.edu.ru
4. XuMHuecKasi OpraHu3anus 10 1 HOC Mos IlIkona
KJIETKA https://myschool.edu.ru
5. Crpoenue u GyHKIMH KIETKH 8 2 HOC Mos llkona
https://myschool.edu.ru
6. OOMeH BelecTB 1 9 1 LHOC Mos IIkona
MpeBpalleHre SHEPTHH B https://myschool.edu.ru
KIIETKE
7. Hacnencresennas 9 0.5 HOC Mos Ikoma
UHQOPMAIHS ¥ peaTn3anus https://myschool.edu.ru
e€ B KIIETKE
8. JKW3HEHHBIN KT KIETKH 6 1 HOC Mos Ikoma
https://myschool.edu.ru
9. CrtpoeHue u QyHKIHH 17 1.5 HOC Mos llkona
OpPraHUu3MOB https://myschool.edu.ru
10. | Pa3mHOXEHHE M pa3BUTHE 8 1.5 HOC Mos llkona
OpraHU3MOB https://myschool.edu.ru
11. | I'eneruka — HayKa o 2 0.5 HOC Mos Ikona
HACJICICTBEHHOCTHU U https://myschool.edu.ru
HU3MCHYUBOCTU OPraHN3MOB
12. | 3akoHOMEpHOCTH 10 1 HOC Mos llkona
HACJICICTBEHHOCTHU https://myschool.edu.ru
13.  3akoHOMEpHOCTH 6 1 HOC Mos llIkona
U3MEHYMBOCTH https://myschool.edu.ru
14. | I'eneTuka yeaoBeKa 3 0.5 HOC Mos Ikoma
https://myschool.edu.ru
15. | Cenekiusi opraHU3MOB 4 1 HOC Mos llIkona
https://myschool.edu.ru
16. | buorexHonorus u 4 HOC Mos Ikoma
CHHTCTHYECCKAsT OMOJIOTHs https://myschool.edu.ru
17. | PesepBHOE BpeMms 1
OBUIEE KOJIMYECTBO 102 0 13
YACOB I10 [TPOTPAMME
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11 KJIACC

Ne  HaumeHoBaHHe pa3ieioB H KonuyectBo yacos DJIEKTPOHHbIE
TeM NporpaMmbl Bcero  Kontpoas IlpakTnu (undposbie)
HbIE ecKHe o0pa3oBaTe/ibHbIE
padoThI padoThI pecypcbl
1. 3apoxaCHUE U pa3BUTHE 4 HOC Mos llkona
HBOJIIOIIMOHHBIX https://myschool.edu.ru
Mpe/ICTaBIeHU B OMOJIOTUN
2. MuxkposBotonus u eé 14 2 HOC Mos Ikoma
pe3yJIbTaThI https://myschool.edu.ru
3. MaxpodBoronus u eé 6 HOC Mos lIkona
PE3yabTATHI https://myschool.edu.ru
4, [TpoucxoxaeHue u pa3BUTHE 15 1.5 HOC Mos llkona
KM3HU Ha 3emiie https://myschool.edu.ru
5. [TpoucxoxaeHue yemoBeka — 10 1 HOC Mos Ikoma
AHTPOIIOTeHE3 https://myschool.edu.ru
6. DKOJoTusi — HayKa 0 3 0.5 HOC Mos llIkomna
B3aMOOTHOULICHHSIX https://myschool.edu.ru
OpraHu3MoOB U
HAJOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpeion
7. OpranusMmsl 1 cpenia 9 1.5 HOC Mos IlIkona
obuTaHus https://myschool.edu.ru
8. DKOJIOTUSA BUIOB U 9 0.5 HOC Mos Ikoma
TOMYJISIIU I https://myschool.edu.ru
Q. DKOJIOTHS COOOIIECTB. 12 0.5 LHOC Mos IIkona
DKOJIOTHYECKUE CHCTEMBI https://myschool.edu.ru
10. | buocdepa — rimobanpHas 6 HOC Mos llkona
IKOCHCTEMA https://myschool.edu.ru
11. | YenoBek u OKpy’Karomias 6 HOC Mos llkona
cpena https://myschool.edu.ru
12. | Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO 102 0 7,5
YACOB I10 ITPOT'PAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOT'O
MPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA
YMK «Jlunus xuzan» (10-11 ki), [Taceunuk B.B
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA

[Toypounsie pa3paboTku no yueOHuKy «buonorum» (yriyoneHsslil yposens), 10-11 kiacc,
[Maceunnk B.B., Kamenckuii A.A., Pybmnos A.M.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET

LIOC Mos IlIxomna https://myschool.edu.ru
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