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MNOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o yuebHOMy TipeameTy "buonorus" (nanee - OMOJIOTHS) HA YPOBHE CPEAHETO
obmiero odbpazoBanus papadorana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-D3
«O6 obpazoBanuu B Poccuiickoit @enepammm»y, ®I'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro npeamMera «bruonorus» 1 OCHOBHBIX MOJIOKEHUH (enepaabHOi pabodel mporpamMmbl
BOCIIUTaHHUSL.

VYuebubiii npeamer «buonorus» yray6nénHoro ypoBHs wu3ydeHus (10—11 kmaccer)
ABIISICTCS OJTHUM M3 KOMIIOHEHTOB MpPEAMETHOW o0sacTu «EcTeCTBEeHHO-HAyYHBIE MPEAMETHD).
Cornacno monoxenusim OI'OC COO mpodunbHble y4eOHBIE NPEAMETHI, H3ydaeMble Ha
yrayOnEHHOM YpOBHE, SIBIISIOTCS criocobom muddepeHnumanim o0ydeHus Ha YPOBHE CPETHETO
obmiero o0pa3oBaHUS M MPHU3BAaHBI 00ECHEUUTH MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIINM,
CpPEeAHUM OOLIUM, CpeIHUM MpOo(eCcCHOHAIBHBIM U BBICIIUM OOpa3oBaHueM. B To xe Bpems
KaX/IbIil U3 3TUX y4eOHBIX NPEIMETOB JOJDKEH OBbITh OPUEHTUPOBAH HA MIPUOPUTETHOE PEIICHUE
00pa3oBaTeNbHbIX, BOCIMTATENILHBIX M Pa3BUBAIOIIMX 33734, CBA3AHHBIX C NpodopueHTanuen
oOyyaroIuxcs M CTUMYJMPOBAHMEM HHTEpeca K KOHKPETHOW 00JacTH HayyHOro 3HaHu,
CBSI3aHHOI'O C OHOJIOTMeW, MEIUIMHOM, 3KOJIOTHEH, NCUXOJOTHeH, CIOPTOM WJIM BOEHHBIM
TIEJIOM.

[IporpamMma no yueOHOMy npenmety "buosorus" naér npeacraBieHHe O LEIU U 3a7adax
n3ydeHus yueOHoro npeamera «buonorus» Ha yriayOa€HHOM YpOBHE, ONpEesieT 00s3aTelIbHOES
(MHBapHaHTHOE) TPEIMETHOE COJEepKaHWEe, €ro CTPYKTypUPOBAaHHE IO pasjeliaM U TeMaw,
pacripenieieHue 1Mo KjaccaM, peKOMEHIyeT TOCIeI0BATEIbHOCTh N3YUYeHUs Y4eOHOT0 MaTepraa
C Y4€TOM MEXNpPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH YYeOHOro Tmpolecca,
BO3PACTHBIX 0CcOOeHHOCTEl oOydarommxcs. B mporpamMme 1mo OHOJOTHH peann30BaH MPHHIIUT
IIPEEMCTBEHHOCTH C H3y4YeHHEM OHOJIOTMM Ha YPOBHE OCHOBHOIO 00mIero oOpa3oBaHus,
Onmarozapss 4eMy INpPOCMAaTpUBACTCS  HANpaBICHHOCTh Ha  IOCHENYyIOIlee  pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPHEHTHPOBAHHBIX Ha (OPMUPOBAHHME ECTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIIUIEHUS, MPEICTABICHUH O 3J0pOBOM 00Opa3e >KU3HH, Ha
BOCIIUTaHHE OEpeKHOr0 OTHOULIEHUS K OKpY’Karolled NpuponHoi cpexe. B mporpamme mno
OMOJIOTMU TaKXe IOKa3aHbl BO3MOXHOCTH ydeOHoro mnpeamera «buoiorus» B peannsanuu
tpeboBanuii ®I'OC COO Kk miIaHUPYEMBIM JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM
pe3ynbTaraM oOydeHWss W B (OPMHPOBAHWH OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIBHOM
NEeSTeIbHOCTH OOY4YaoIIMXCsl M0 OCBOCHMIO COJEP)KaHHS OHOJOrHYecKoro oOpa3oBaHUS Ha
YPOBHE CpeHEro 001ero oopa3oBaHus.

VYueOnblii peamer «buonorus» Ha ypoBHE cpemHero o0Iero o0pa3oBaHUS 3aBepIIacT
Onosornyeckoe 0Opa3oBaHWE B IIKOJIE W OPHEHTHPOBAH HAa pAacUIMpEeHHE U YIiayOJIeHue 3HaHUH
oOyJaromuxcss O JKMBOH TIPUPOAE, OCHOBaX MOJEKYJISPHOH ¥ KJIETOYHOW OWOJIOTHH,
SMOPHOJIOTUM U OMOJIOTUU DPA3BUTHUS, TEHETHKH, CEJIEKIUH, OMOTEXHOJOTUH, 3BOJIOIMOHHOTO
YUEHHSI U DKOJIOTHH.

N3yuenune yuyebHOro npenmMera «buoaorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJITOTOBKY OOYYaIOMIMXCSl K MOCTEIyIOIEMY IOJIy4YeHUI0 OHMOJIOTHYecKOro oOpa3oBaHuUs B
By3aX M OpraHM3alMAX CPEAHEro MmpodeccuoHambHOro obpazoBaHus. OCHOBY €ro Coaep)KaHUs
COCTABIISIET CHUCTEMa OMOJOTHMUYECKUX 3HAHWMW, IMOJYYEHHBIX NPU H3YYEHUH OOYyYaroIIUMUCS
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pa3JesioB OHOJOTMM Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, B 10—11 kimaccax 3TH 3HaHHS MOIYYalOT pa3BUTHE. Tak, pacuIMpeHsl U yriTyOIeHb
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OMOJIOTMYECKHE 3HAHUS O PACTEHUSX, )KMUBOTHBIX, rpubax, OaKTepusx, OpraHU3Me UeJOBEKa,
OOIIMX 3aKOHOMEPHOCTSX JKU3HH, [OMOJHUTEIBHO BKIIIOYCHBI OWOJIOTUYECKUE CBEICHUS
IIPUKJIAJHOTO M IOMCKOBOI'O XapakTepa, KOTOPbIE MOYKHO HCIOJIb30BaThb KaK OPUEHTHUPBI JUIS
nocneaymouero Beidopa npodeccun. BozmoxkHa Takxke WHTErpanus OMOJIOTMYECKUX 3HAHUN C
COOTBETCTBYIOIIMMHU 3HAHUSIMHU, MOTYYECHHBIMU OOYYAIOIIUMUCSA MPU U3YyUEHUH (HUBKUKH, XUMUH,
reorpaduy U MaTEMaTUKH.

Crpyktypa mporpamMmbel 1o  y4yeOHomy  mpeamery  "buomorms"  oTpaxkaer
CUCTEMHOYPOBHEBBI U HBOJIIOLMOHHBIA MOJAXOAbI K H3y4deHHIO Ouosioruu. CoriacHo HM,
M3YyYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpPHBIC IJISl KHUBBIX CHUCTEM DPAa3HOTO YpPOBHS
OpraHM3aliy, OHBOJIOLMUM OPraHUYECKOro MHpa Ha 3emile, COXpaHEHUs OHOJIOrMYecKOro
pazHooOpaszusi minanetsl. Tak, B 10 kiacce M3y4arOTCsi OCHOBBI MOJIEKYJISIPHON U KJIETOYHOMN
O0uoa0ruK, >MOPHOJIOTHN W OUOJOTUU PA3BUTHUS, T€HETUKH U CEJIEKIUH, OMOTEXHOJOTMH H
CUHTETHYECKO OMOJIOTHH, aKTyalu3UPYIOTCS 3HAHMUS OOyYaromuXcsi Mo OOTaHUKE, 300JI0THH,
aHatoMuH, (U3MOJOTHH YesoBeka. B 11 kimacce M3ydaroTcsl SBONIONMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH U yUeHHue o orocdepe.

VYuebublii npeamer «buonorus» mnpu3BaH 00ECIEYUTH OCBOCHHE OOYYaIOUIMMHUCS
OMOJIOTUYECKUX TEOpHd M 3aKOHOB, WJACH, NPUHIUIIOB W TPaBWI, JEKAIUX B OCHOBE
COBPEMEHHOW €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOCHHWH, MHOTOOOpa3uu M
0COOEHHOCTSIX KIIETKH, OpraHu3Ma, IMOMYJIIIHUU, OHMOICH03a, IKOCHUCTEMBI, O BBIJAIOIINXCS
HAyYHBIX JOCTHKEHHSX, COBPEMEHHBIX MHCCJIEIOBAaHUSAX B OHMOJOTUH, MPUKIAIHBIX acleKTax
OMoJIOrNYecKUX 3HaHUM. [[ns pa3BuTUs U moaJepk aHus MHTepeca OOydyaromMxcs K OMOIOTHH
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOro MaTepHaja B COAEpKaHUU MPOrpaMMbl 110
OMOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C HCTOpPHMEN CTAHOBJIEHUS M PA3BUTHUS TOM WJIM MHOMN
o0yacTu OUONOTHH, BKIAJOM OTEUECTBEHHBIX U 3apYOCKHBIX YUEHBIX B PEUICHHE BaKHEUIINX
OMOJIOTMYECKUX U HKOJIOTHUECKUX MPOOIIEeM.

Lenp n3ydenus yuebHoro npenmera «buonorus» Ha yriyOa€éHHOM YpOBHE — OBJaJIeHHE
00y4JarolUMHUCS 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAIBHOM OpTraHW3allid KUBBIX CHCTEM
pa3HOro paHra v npuoOpeTeHre YMEHUI NCIOIb30BaTh 3TH 3HAHUA B (JOPMUPOBAHMU MHTEpEca
K ompenenéHHoi obrmactu mpodhecCHOHANbHOM AESITeNTbHOCTH, CBSI3aHHOW ¢ OMONIOTHEN, WU K
BbIOOpY yueOHOTO 3aBe/IeHUs ISl TPOJIOKEHHS OMOJI0rMYECKOro 00pa3oBaHMsL.

JlocTikeHue Leiau u3ydeHus ydeOHoro npeamera «buonorus» Ha yriryOJa€HHOM ypoOBHE
o0ecreyrBaeTcs peleHueM CIeIyONHX 3a1ay:

OCBOGHHE OOYyYaroIIMMHUCS CHCTEMBbl  OHMOJIOTMYECKMX 3HAaHMH: 00  OCHOBHBIX
OMOJIOTMYECKUX TEOpHUSX, KOHLENIMIX, TUIOoTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX M IpaBHIAX,
COCTaBJISIOLUIMX COBPEMEHHYH) €CTECTBEHHO-HAayYyHYK KapTHHY MHpa; O CTpPOEHUH,
MHOT000pa3suu U 0COOEHHOCTSAX OMOJIOTMYECKUX CHCTeM (KJIETKa, OpraHu3M, MOMYJIIHs, BH,
ouoreoreHo3, Ouocdepa); O BBIJAIOUINXCA OTKPHITUSX W COBPEMEHHBIX HCCIEIOBAHHSIX B
OMOJI0TMH; O3HAKOMJIEHHE 00YyYaroIINXCsl C METOAAMU MTO3HAHUS )KUBOW TIPUPOIBI:
HCCIIEIOBATENIbCKUMU METOJaMH OMOJOTHYECKUX HAayK (MOJIEKYJISIPHOM U KJIETOYHON OMOJIOruw,
SMOPHUOJIOTUH U OUOJNIOTHH Pa3BUTHUS, TEHETUKU U CENIEKIIMH, OMOTEXHOJIOTMH U CUHTETHYECKON
OMOJIOTMM, TAJICOHTOJOTHH, JKOJOTHMH); METOJaMH  CAMOCTOATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKMX HCCIIEIOBaHUM B JabopaTopun W B mpupojae (HabOmoIeHHe, H3MEpEeHHE,
HKCHEPUMEHT, MOJEIHPOBAHKE); OBJIAJCHUE OOYYAIOIIMMHUCSI YMEHUSMHU: CaMOCTOSTEIbHO
HaxO0JIUTh, AaHATTU3UPOBATH U



UCIOJIb30BATh OMOJOTHMYECKYI0 MH(POPMAIIUIO; MOJIb30BATHCS OMOJIOTUYECKON TEPMUHOIOTHEN U
CUMBOJIMKOW; YCTaHaBIMBATh CBSA3b MEXKIY pa3BUTHEM OHOJOTHM W  COIMAJIBHO-
HSKOHOMHYECKUMH U 3KOJOTMYECKHMMH MpoOJeMaMy YeJIOBEUECTBA; OICHUBATH ITOCIIEACTBUS
CBOCH JEATENIbHOCTH 110 OTHOIIEHHIO K OKpYXKarouledl NpupogHoN cpene, COOCTBEHHOMY
3JI0pPOBBIO U 3/IOPOBBIO OKPYKAIOIIMX JII0/IeH; 000CHOBBIBAThH M COOJIIOIaTh MEPHI MPOPHITAKTHKI
MH(EKIMOHHBIX 3a00JIeBaHUM, MpaBujia MOBEACHUS B IpUpoJie U oOecredeHus 0e30MacHOCTH
COOCTBEHHOM >KU3HENEATENILHOCTH B UPE3BbIUAWHBIX CUTYalUSAX MPUPOJHOIO U TEXHOT'€HHOTO
XapakTepa; XapakTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHUS B 00J1aCTH OMOJIOTHH; Pa3BUTHE
y 0Oyyarolmuxcs UHTEUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B Ipoliecce 3HaKOMCTBA C
BBIIAIOIIMMUCS OTKPBITHUSIMU U COBPEMEHHBIMHU HCCIIEAOBAHUSIMU B OMOJIOTHH, PEUIAeMbIMU €10
pobIeMaMuy, METOIOJIOTHE OMOIOTHYECKOTO UCCIIEAOBAHMS, TPOBEACHUS IKCTIEPUMEHTAIBHBIX
UCCIIEIOBaHUM, peleHusi OMOJIOrMYECKUX 3a/1ad, MOJAEIUPOBaHUs OMOJIOIMUYECKUX OOBEKTOB U
MIPOIIECCOB; BOCIIUTAHUE y O0YYArOMINXCS [IEHHOCTHOTO OTHOIICHHS K )KMBOH MPHPOJIE B IIEIIOM
U K

OTIENbHBIM €€ 00beKTaM U SBIEHUSM; (OPMUPOBAHHUE HKOJIOTMUYECKON, Te€HEeTHYECKON
IPaMOTHOCTH, OOIIeH KyIbTyphl MOBEAEHUS B MPHUPOAE; MHTETPALUU €CTECTBEHHO-HAyYHBIX
3HAHUK; npuodpereHue o0y4armuMucs KOMIETEHTHOCTH B parroHaIbHOM
MIPUPOIONOIB30BaHUU (COOTIOACHHE TIPABUI MTOBEACHUS B MPUPOE, OXPAaHbI BUJIOB, YKOCHCTEM,
ouocdepsl), COXpaHEHUHU COOCTBEHHOTO 3[0POBbS U 3JI0POBbS  OKPYXKAIOUIUX JFOJEH
(cobmoaeHus Mep PO UITAKTUKH 3a00JIeBaHUM, obecrieueHue 0€301acHOCTH
KHU3HEICSATEIbHOCTH B YpPE3BbIUaHBIX CUTYalUAX MPUPOJHOIO U TEXHOTEHHOIO XapakTepa) Ha
OCHOBE HCIIOJIb30BaHMsI OMOJOTMYECKUX 3HAHUM M YMEHHM B MOBCEIHEBHOM XKM3HH; CO3JaHHE
YCIOBUH Ui OCO3HAaHHOIO BbIOOpa OOyYarolmMMMCS WHJIMBHUIYaJbHOM 00pa3oBaTenbHON
TPaeKTOpPUH, CIOCOOCTBYIOIIEH MOCIEAYIOMEMY MNpOPECCHOHATBLHOMY CaMOONPEIEIICHNI0, B
COOTBETCTBUH C MHIUBUAYAIbHBIMU HHTEPECAMH U MOTPEOHOCTSAMHU PETUOHA.

OOmree 4yuCIIO YacoB, OTBEAEHHBIX HA H3y4YeHHE OHMOJOTHMH Ha YIrIyOJIeHHOM YpOBHE
cpenHero obmero obOpa3oBanusi, coctaBuser 204 waca: B 10 kmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 vaca (3 yaca B Heeno).

Ot0op oOpraHuM3alMOHHBIX (OpM, METOAOB M  CpPEACTB OOydeHUs OHOJIOTHU
OCYIIECTBIISIETCS C YU4ETOM CIEUU(UKU €ro COAEP)KAaHUS W HANpPaBJICHHOCTH HA MPOJIOJIKEHUE
OuosIornYeckoro 00pa3oBaHUs B OpraHU3alMAX CpPEeIHEro Mpo(ecCHOHATIBFHOTO U BBICIIETO
o0Opa3oBaHMUsl.

OO0s13aTeNBbHBIM YCIIOBHEM TPU OOyYeHUW OHMOJOTMH Ha yTrIyOJIEHHOM YPOBHE SIBISETCS
mpoBeJieHUEe JTa0OpaTOpHBIX H TpakTHueckux pabor. Takke ywactwe oOydarommxcs B
BBITIOTHEHUH TPOEKTHBIX W y4eOHO-HCCIENIOBAaTENbCKUX paboT, TeMaTHKa KOTOPBIX
ONpPEACIAETCS YUYUTEIIEM HAa OCHOBE HMEIOLIMXCA MaTEpHUaJIbHO-TEXHUYECKHX pPECYpCOB U
MECTHBIX MPUPOTHBIX YCIOBUH.

COJEP)KAHUE OBYYEHUA

10 KJIACC

ConmepkaHuie  TPOTPaMMBI,  BBIICICHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecramuu (I'A).



Tema 1. Buosorus kak Hayka

CoBpemeHHass OMONOTHS — KOMIUIEKCHas Hayka. KpaTkas wcTopusi pa3BUTHS OMOJIOTHH.
Buonornveckue Haykd M H3ydaeMble UMM IpoOiembl. DyHIaMEeHTalbHbIC, NPUKIAJAHBIE U
MOMCKOBBIEC HAYYHbIE UCCIICAOBAHMS B OMOJIOTHH.

3nayenue Ouosoruv B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. IIpodeccun, cBszanHble c Ouojoruedd. 3HaueHHE OWOJOTMM B MPAKTHYECKOH
JESTEIbHOCTH YEJIOBEKA: MEUIIMHE, CEIIbCKOM XO0351CTBE, IPOMBILIUIEHHOCTH, OXPaHe PUPOADI.
JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, Y. ['apseit, I'.
Mennens, B. WU. Bepnanckuii, W. II. IlaBnos, . U. MeunuxoB, H. W. Basumos, H. B.
TumodeePecosckmii, k. Yorcon, ®@. Kpuk, []. K. Benses.

Tabmuipl u cxempl: «CBsI3b OMOJNOTHH C APYTUMHU Haykamuy, «CucreMa OMOJIOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX H3yYEeHHUE

JKuBble cucTembl Kak MpeaMeT u3ydeHus ononoruu. CBONWCTBA )KUBBIX CUCTEM: €IUHCTBO
XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U II€JIOCTHOCTb, CJIOXHOCTh M YHOPSAOYEHHOCTh
CTPYKTYpbl,  OTKPBITOCTb, = CaMOOpPraHU3allls, CaMOBOCIPOM3BEIEHHUE,  Pa3JPa)KUMOCTbD,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHM3alydMd >KUBBIX CHUCTEM: MOJEKYJSPHBIA, KIETOYHbIA, TKAHEBbIN,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BO1, 9KOCUCTEMHBII (OmoreoneHOTHYECKUIT),
o6uocdepnsiil. IIporeccsl, npoucxoasmume B KUBBIX cucTeMax. OCHOBHBIE MPU3HAKU KHBOTO.
XKuznp kak opma cymecTBoBaHus MaTepuu. Hayku, n3ydaromiye *HuBble CUCTEMBl Ha Pa3HbIX
YPOBHSIX OpraHU3alLuu.

N3ydenune xuBbIX cucTeM. Meronsl O6uonorndeckoi Hayku. HaOmronenue, usmepenue,
OKCIIEPUMEHT, CHCTEMaTu3aunus, MeTraaHanu3. lloHATne o 3aBUCMMOM M HE3aBHCHUMOM
nepeMeHHo. [lmanupoBanue skcnepumeHta. IlocraHoBka u mpoBepka rumnote3. Hynesas
runote3a. [loHsATHE BBIOOPKH U €€ 1OCTOBEpHOCTh. Pazbpoc B Gronornyeckux JaHHbIX. OLeHKa
JIOCTOBEPHOCTH IOJIyYEHHBIX pe3ybTaToB. [IpnuMHBI MCKa)K€HUs PE3YyJIbTATOB 3KCIEPUMEHTA.
[loHsATHE CTATUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmumer u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bUOIOTHYECKHE CUCTEMBI»,
«CBONCTBA KUBOM MaTepun», « Y POBHU OPraHU3alUHU KUBOW NPHUPOAbD», «CTpOEHUE KUBOTHOMN
KIeTkn», «TkaHu  JKUBOTHBIX», «CHCTEMBI OpPraHoB  YeJOBEYECKOrO0  OpraHu3May,
«buoreorienosy», «buochepa», «MeTo bl H3ydeHUsI ) KUBOU MPUPOJIBI.

Ob6opynoBanue: 1abopaTopHoe 000pyI0BaHUE SISl TPOBEICHHS HAOIOACHHHN, N3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckas padora «lcrnonb3oBaHue pa3lIUYHBIX METOJOB MPU H3YyUYEHUHU KUBBIX
CUCTEM).

Tema 3. buosorust KieTrku

Krnerka — cTpykTypHO-QyHKIMOHANbHAA €IUHUIA KUBOTO. VICTOpHUS OTKpBITHS KIIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NOJIOKEHUS COBPEMEHHOMN KIIETOYHOU TEOPUHU.



Metoabl MOJEKYJISPHOM M KJIETOYHOM OWOJIOTMH: MHUKPOCKOMNHUS, Xpomarorpadus,
anekTpodope3, METOJ  MEYEHBIX aroMoB, au(QepeHnnansHoe IeHTPU(YrUpOBaHHE,
KyJIbTUBUPOBAHHUE KIIETOK. M3yuenue @HuKkcupo8aHmvix Kiemok. DIEKTPOHHAs MHUKPOCKOIHAL.
Kongoxkanvnas mukpockonus. Bumanvnoe (npusicusnennoe) usyyenue kiemox. JleMoOHCTpauuu

IToprpetsl: P. I'yk, A. JleBenryk, T. [lIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBI MHKpOckom», «lcropus
Pa3BUTHS METOJI0B MUKPOCKOIIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIPENapaTbl PacCTUTENbHbIX, KHBOTHBIX M
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckas padora «/3ydeHune METOAOB KIETOYHOH Ouosioruu (xpomarorpadus,
anekTpodopes, nuddepennuanpHoe neHTpudyruposanne, [TLP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOJIEMEHTHI. Bona u e€ poiub
KAaK pacTBOPUTEINA, pEarcHTa, ydacTue B CTPYKTYPUPOBaHMM KIETKH, TEIIOPETYIIALHNH.
MuHepalibHbI€ BEILECTBA KJIETKH, UX OMoioruyeckas posib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BelllecTBa KIETKU. buonornueckue nonuMepsl. benkn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoil Mojekyibl. [lepBuuHas cTpykTypa Oenka, NMenTUAHas
cBs3b. BropuuHnas, TpeTuuHas, 4yeTBepTUYHas CTpyKTyphl. JleHatypauus. CBoiicTBa OenkoB.
Knaccudukanus 6enkoB. buonornueckue ¢pyHkimu 6eakoB. [lpuonsi.

VYraeBoasl. MoHOcaxapubl, JUCaxapuabl, OJUrocaxapuabl W monucaxapuiabl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XMMHUYECKHE CBOWCTBA YIJIeBOJOB. buonorndyeckue ¢GyHKIMU
YTJIEBOJOB.

Jlummapl.  T'uppodunbHo-ruapodoOHble  cBoiicTBa.  Knaccudukamus — aummaos.
Tpurnuuepunsl, pochoaunuael, BOCKH, creponibl. buonornueckue ¢GyHkiuu aunuao. OOmume
CBOHCTBA OMOJIOTMYECKMX MeMOpaH — TEeKy4yecTb, CIIOCOOHOCTb K CaMO3aMbIKaHUIO,
MOJIyIIPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK n PHK. Ctpoenne nyknenHoBbix kuciot. Hykineotuel.
[Tpunuun kommuiementapHoctu. IlpaBuwino Yapradda. Crpykrypa JJHK — nBoiiHas cnupanis.
Mecronaxoxaenue u 6nonorndeckue pynkuuu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpoapruueckue csizu B Monekyine AT®. buonornueckue
¢yukuun  AT®. BoccTaHOBICHHBIE TNEPEHOCUUMKH, HX (YHKIMH B KIeTKe. [Ipyeue
HyKneozuompugocamor  (HTD). CexkBenupoBanne  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykrypHast Ouojorus: OMOXMMHUYECKHEe W OHO(PHU3NUECKHEe HCCIEeOBaHUs COCTaBa M
MIPOCTPAHCTBEHHON CTPYKTYphl OHOMONEKYN. Modenuposanue cmpykmypvl u  QyHKyuu
ouomonexyn u ux komniexkcos. Komnvromepnwiii Ousaiin u opeanudyeckuii cunmes OUOMONEKY U
UX HenpuUpOOHbLIX AHATI0208.

JdemoHcTpauuu

[optpertsr: JI. Tlonunr, k. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankinun, @. Canrep, C.
IIpy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHYECKMX DJIEMEHTOB B HEKHMBOM  IIPUPOIEY,
«PacrnipeneneHre XUMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJEY.



Tabmumer u cxembl: «llepuoamueckas TabmuIa XUMHYECKHUX SJIEMEHTOB», «CTpoecHHe
MOJICKYJIBl BOJBD», «BemecrBa B cocTaBe OpraHU3MOBY», «CTpOCHHE MOJCKYJbl OelKay,
«CTpyKTypbl OenKOBOW MOJIEKYNb», «CTpO€HHE MOJIEKYN YIIIEBOAOB», «CTpOCHHE MOIIEKYI
munuaoBy, « HykinenHnoBbie KUCIOTBY, «CTpoeHue MoJieKyibl ATDy.

Ob6opynoBanue: XUMHUYECKas OCy1a U 000py10BaHHE.
JlaGopaTopnasi paboTa «O0HapyXeHHE OCITKOB C TIOMOIIBIO KAY€CTBEHHBIX PEAKITHIN.

JlabopaTopHas padota «VccnenoBaHue HYKICHMHOBBIX KHUCIIOT, BBIJEICHHBIX U3 KIIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. CTpoenue u yHKIUM KICTKH

Tunsl kIeTok: ’ykapuoThyeckas M mpokapuoruyeckas. CTpyKTypHO-(pyHKIMOHAJIbHbIE
00pa3oBaHMsI KIETKH.

Crpoenue mnpokapuoTHuecko kietku. Kierounass crenka OakTepuii U apxew.
OCOOEHHOCTH CTPOCHUS TeTEPOTPOPHON M aBTOTPOPHOIN MPOKAPUOTUIECKUX KIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3aX.

CrtpoeHre U (QyHKIIMOHUPOBAHUE SyKapHUOTHYEeCKOW KieTkH. [lnazmarnuyeckas memOpaHa
(mna3manemma). CTpykTypa mia3MaTudyeckoid MemOpaHbl. TpaHCmopT BelIecTB —dYepes
1a3MaTH4ecKyto MeMmOpaHy: maccuBHbIN (auddysus, obneruénnas nuddysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKkTUBHBIMN TpaHcnopt). [lomynponunaemocts memOpansl. PaGota
HATPUI-KaTMEBOro Hacoca. DHAOIUTO3: MUHOLUTO3, ParouTos. Dk301uTo3. Kiierounas cTeHka.
CrtpykTypa u QyHKIUU KJIETOYHON CTEHKH pacTEHUH, rprOOB.

Huromnasma. Iluro3ons. Iurockener. JIBwkeHue uurTomnasMel. OpraHOUIBI KIIETKH.
OpHoMeMOpaHHbIE OpraHOWIbI KIETKHU: sHAomnazMatudeckas cets (DIIC), ammapar [onbmxw,
JTU30COMBI, MX CTpoeHHe M (PYHKIMHU. B3auMOCBsI3p OIHOMEMOpAHHBIX OPTaHOMAOB KIIETKU.
CrtpoeHue TIpaHYJISIPHOTO peTHKyiayMa. Mexanusm Hnanpaenenus oeakos 6 IIIC. Cunres
pactBopuMbIx  OenkoB. CuHTE3  KiIeTOUuHbIX MemOpaH. ['nmagkuit  (arpaHynspHBI)
sHAOIUIa3MaTHUecKuii peTukynyMm. CekperopHas QyHkmus anmapara ['onbmxu. Moougpuxayus
benxoe 6 annapame I onvoorcu. Copmuposka benxkos 6 annapame I onvoacu. TpancropT BEmIeCTB
B KJeTke. Bakyonu pacturenbHbIX KieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OpPTaHOMIBI KIETKH: MHUTOXOHJAPHH, IUIACTUABL. [Ipoucxodxcoenue
mumoxonopuil u naacmuod. Cumdbuoeenez (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(GYHKIIUA  MUTOXOHJIPHA W TUTACTUA. [lepBUYHBIC, BTOPUYHBIC W CJIOXKHBIC TILIACTHJIBI
(OTOCHHTE3UPYIOIIUX  DYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JEHKOIUIACTHI  BBICIINX
pacTeHui.

HememOpanubie opranouasl kieTkn CTpoeHue u (GyHKIIUH HEMEMOPAHHBIX OPTaHOWIOB
kineTkd. PubGocombl.  [lpomesxcymounvie uiamenmei. MUKpODUIAMEHTB. AKmMuHOBble
Mukpoghunamenmoi. MBbIlIEUHbIE KIETKU. AKMUHOBbIE KOMNOHEHMbl HEMbIULEUHbIX KIEMOK.
Muxkpotpybouku. Kinetounsii meHTp. CTpoeHHE U [ABW)KEHHE JKTYTUKOB U PECHUYEK.
MuxkpoTtpy0Oouku nuToriasmsl. Llentpuons. berku, accoyuuposanusie ¢ MUKpoguiamenmamu u
Mmuxpompybouxkamu. MomopHvle 6enxu.

SAnpo. OOonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTpOeHUE U (DYHKLUU.
SAnepuplii 6enKOBBIN MaTpuKC. [IpocTpaHCTBEHHOE PacMONOKEHHE XPOMOCOM B MHTEp(azHOM
anpe. Jyxpomamun u 2emepoxpomamuH. belku XpoMaTHHA — TUCTOHBI. J{uHamuka s0epHou
06010uKU 8 MUmo3ze. HoepHulii mpancnopm.



Knerounsle  BxitoueHusi.  CpaBHUTENbHAs  XapaKTEpUCTHKAa  KIETOK  DYKapuoT
(pacTUTENbHOM, )KUBOTHOH, rprOHOI). JleMOHCTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupr n cxembl: «CTpoeHUE 3YKapUOTUYECKOM KiIEeTKH», «CTpoeHHE >KUBOTHOU
KJIeTKW», «CTpOE€HNE PaCTUTENbHON KIETKN», «CTpoeHHuE MUTOXOHAPUN», «Snpo», «CtpoeHue
IIPOKAPUOTHUYECKOMN KIETKHY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MMKpOINpENapaTrbl pPAaCTUTEIbHBIX, MXHUBOTHBIX
KJIETOK, MUKpOIpenaparsl 0akTepHUaibHbIX KIETOK.

JlabGoparopHasi pabdora «/3yueHne CTpOCHUS KJIETOK Pa3InYHbIX OPraHU3MOBY.

IIpakTunyeckas padora «/3yyeHnue CBOWCTB KJIIETOYHONH MEMOpPaHBI».

JlabopaTopHnasi padora «lccienoBanue miaazMoiin3a U JAEMIa3MOJIM3a B PACTUTEIbHBIX
KIIETKaX).

IIpakTuyeckas padora «/I3yyeHne ABIKEHHS IUTOIUIA3MBI B PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BeliecTB M NpeBpalLlleHHe JHEPTUH B KJIeTKe

AcCUMWISIIIASL U TUCCUMUISILIUSL — JIB€ CTOPOHBI MeTaboiu3Ma. Turbl 0OMeHa BEIIECTB:
aBTOTpOQHBIA U  reTepoTpodHbIf. VYyacTue Kuciaopoga B OOMEHHBIX  MpoIleccax.
OHepretudeckoe oOecrieueHue kieTku: rmpeBpamieHne ATD B 0OMEHHBIX MpoIleccax.
depMeHTATUBHBIA XapakTep peakluil KIEeTOYHOro merabonuszma. DepMeHTHI, WX CTPOEHUE,
cBoiictBa W MexaHusMm geiictBus. Kodepmentsl. Otnnuus (epMEHTOB OT HEOPraHUYECKUX
KaTtaau3aTopoB.  benku-aktuBaTtopbl U O€JIKU-MHTHOUTOpPHI.  3aBUCHUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3INYHbIX (PAKTOPOB.

[lepBuuHbI CHHTE3 OpraHMYecKuX BemlecTB B kieTke. DoTocuHTe3. AHOKCUceHHblU U
oKcueenHvlll omocunmes vy oaxmeputi. Ceemocobuparowue nueMeHmMvl U NUSMEHMbL
peaxkyuonroz2o yenmpa. Ponb xyoporuiactoB B mnpouecce gorocuHre3a. CBeToBas U TEMHOBas
¢dasel. @omoovixanue, C3-, Cs- u CAM-munevr pomocunmesa. IIpogyKTHBHOCTH (POTOCHHTE3A.
BnusiHue pa3nuyHbix GakTOpoB Ha CKOPOCTh (OTOCHHTE3a. 3HaAUeHHE (POTOCUHTE3A.

XemocuHTte3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPHU(PHUUHPYIOLIHE
OakTepuu, )Kene300aKkTepuu, cepoOaKTeprH, BOJOPOIHbIE OakTepun. 3HaUCHUE XEMOCHUHTE3A.

Anas’poOHbIe opranu3mbl. Buasl Opoxenus. [IpoaykTel OpoKeHHS M UX HCIIOJIb30BaHHE
YeJIOBEKOM. AHa’poOHBIE MHUKPOOPTaHM3MBbI KaK OOBEKTHl OHMOTEXHOJIOTMH M BO30yAUTENH
0ose3Hel.

AdpoOHBIE OpPraHW3MbBl. JTambl JHEpPreTHYeckoro ooOmeHa. [loAroToBUTENBHBIN STall.
I'mukonn3 — 6ecKuCcIOpoAHOE paclIeINIEHUE TIIFOKO3bI.

buonoruueckoe okuciaeHue, WK KIETOYHOE JbIXxaHue. Poilb MUTOXOHIpUN B Ipoleccax
ouonornueckoro okucieHus. luxnnueckue peaxuuu. OxucnurenbHoe (ochopuaupoBaHue.
Onepeuss  membpannozo epaouenma npomornos. Cummez ATD: paboma npomouHoU
ATDcunmaszwi. IlpemmymecTBa a’dpoOHOrO0 TyTH OOMEHa BEIIECTB TEepea aHadPOOHBIM.
O heKTHBHOCTH YPHEPTETHIECKOTO 0OMeHa. [leMoOHCTpaun

[Toptpetsr: k. [Tpuctau, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmuupr u cxembl: «DorocuHTe3», «DHEpreTuyeckuii ooOmMeH», «buocuHTe3 Oenkay,
«Ctpoenne GpepMeHTay, «XEMOCHHTESY.



ObopynoBaHue: CBETOBOM MUKPOCKOII, 000pyI0BaHHE I IPUTOTOBJICHHUS MOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGopaTtopuass padora «lI3yueHne KaTaJUTU4YECKOH AaKTHUBHOCTH (EpMEHTOB (Ha
IIpUMEPE aMUJIa3bl WM KaTanas3bl)».

JlaGopaTtopuas padora «M3ydeHue (EpMEHTATUBHOTO pPACLICIUICHUS IEPOKCUAA
BOJZIOPOJIa B PACTUTENBHBIX U )KUBOTHBIX KIETKaX».

JlaGopaTopHas padora «CpaBHEeHHE ITPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE ITPOIIECCOB OPOKECHUSI U IbIXaHus». Tema

7. HacaencrBenHast uHGOpMAUA U peau3anms e€ B KJIeTKe

Peakuun matpuuHoro cuHtesa. [IpyuHIMI KOMIJIEMEHTAPHOCTH B PEAKLMSIX MATPHUYHOIO
cuHTe3a. Peanmmzaums HacneacTBeHHOM wuHGopManuu. ['€HETHYECKUW KO, €ro CBOMCTBA.
Tpanckpunuus — marpuusblii cuate3 PHK. IIpuHImMnel TpaHCKpUIIMU: KOMIUIEMEHTAPHOCTD,
aHTUIApaJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuynvlx PHK 6 sykapuomuueckoti
knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yyactue TpancnopTHeix PHK B OnocunTesze Oenka. YcioBus
ouocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B OnocunTe3e OemKa.

Cogpemennvie npeocmagienus o cmpoenuu 2enog. OpraHuzanusi reHoMa y MPOKapUuoT U
syKapuoT. Perynsuus akTHUBHOCTH Te€HOB y mpokapuotT. ['mmote3a omepona (®. XKakoo, XK.
Mano). Monekynapnvle mexanuzmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamumna 6
peaynayuu pabomsl 2enog. Peryisius oOMeHHBIX npolieccoB B KieTke. Kierounslii romeocTas.

Bupycol — HekeTouHble (HOpMBI KH3HU U 0OIUTaTHBIE Mapa3uThl. CTpOEHHE TMPOCTHIX U
CJIIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusmennwviti yuxn JHK-coodepocawjux
supycos, PHK-cooepoicawux eupycos, bakmepuogacos. Obpamnas mpancKkpunyus, pegepmasa,
unmezpasa.

BupycHble 3aboneBaHusi 4eloOBeKa, JKUBOTHbIX, pactenuit. CIIMJ], COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u anarusz bonvuux maccusos («bigdatar) cmpyxkmyphoix
ouonocuueckux Oaunvix. Hanomexnonocuu 6 oOuonocuu u meouyune. Ilpoepammupyemvie
@yuxyuu denxos. Cnocobwl docmasku rekapcms. JleMoHcTpauuu

[Toptpetsr: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabmuuber wu  cxemsl: «buocunte3 Oenkay, «l'eHetnueckuii kKom», «Bupycs»,
«bakrepuodarmuy.

IIpakTuyeckas padora «Co3gaHue MOJIEIN BUPYCay.

Tema 8. ’/Ku3HeHHbIN HUKJ KJIETKH

Knerounsnii 1wk, ero mepuonbl u perymsnus. Mutepdaza m muto3. OcobeHHOCTH
MpoIieccoB, mpoTekaronux B uHTepdase. [loaroroBka kineTku Kk neneHuto. [Ipecunrernueckuit
(MOCTMUTOTHUYECKHUI), CUHTETUYECKHII M MOCTCHUHTETHYECKHH (MPEMUTOTUYECKHUII) Mepuobl
nHTEep(DA3HI.

Marpuunsiii  cunte3 JIHK -  pemmukaums. [lpunnunsr  permmkanuu — JIHK:
KOMIUIEMEHTApHOCTh,  TOJYKOHCEPBATUBHBIM  CHUHTE3, AaHTHUIAPAICIBHOCTh. MexaHu3M
pemukauun  JIHK.  Xpomocomsbl. Ctpoenue xpomocom. Temomepsl W TeloMmepasa.
XPpOMOCOMHBIN HA0Op KJIETKH — KapHOTHUIL. JIUTUIOMIHBIN M TaryIONJIHBIA HAOOPhI XPOMOCOM.
I'omonornyneie XpoMOcoMBbI. [10710BBIE XPOMOCOMBI.



Henenue kieTkn — MUTO3. CTaauM MHUTO3a M IPOUCXOZAIINE B HUX IPOLECCHL. THIIBI
muto3a. Kapruoknnes n nutokunes. buonornueckoe 3HadyeHrEe MUTO3a.

Perymauus mutoTMueckoro mukia kiuetkd. IIporpamMupyemasi kierouHass rulenb —
aroITo3.

Knerounoe spo, XxpoMocoMbl, GyHKIIMOHAIbHAS TeHOMUKA. Mexanuzmuvl npoaughepayuu,
ougepernyuposxu, cmapenus u eubeau kiemox. «l{ugposas kiemrka» — buoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabmuipsl u cxembl: «KW3HEHHBI TUKI KIETKH», «Muto3y», «CTpoeHHEe XpOMOCOMY,
«Pemmukanmsa JJHK».

OO6opynoBaHue: CBETOBOM MMKPOCKON, MHUKporpenaparbl: «MHUTO3 B KIETKaX KOpELIKa
JTyKay.

JlabopaTopHas padora «/3ydyeHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnaparaxy.

JlabopaTopHasi padora «HaGmronenne mMuTo3a B KJIETKaX KOHYMKA KOpeIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax).

Tema 9. CTpoeHue 1 pyHKIIUM OPraHU3MOB

buonornueckoe  pazHooOpazue  opraHu3MoB.  OJHOKJIETOYHBIE,  KOJIOHHUAJbHBIC,
MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEACATEIILHOCTH OJHOKIICTOYHBIX OpraHu3MOB. bakrepuu,
apxeM, OJIHOKJIETOYHbIE IPUOBI, OJTHOKJIETOUYHbIE BOJAOPOCIH, Apyrue NpoTucThl. KonoHuanbHbie
OpraHHU3MBI.

B3anMocBsI3b 9acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBbI OPTaHOB.
Opranusm kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBareibHas, IOKpPOBHas,
MPOBOAIIAsA, OCHOBHAsI, MexaHu4eckas. OCOOEHHOCTH CTpoeHus, (QYHKIUN U PaclOiOKEHUS
TKaHEH B OpraHax pacTEHHM.

TkaHu JKMBOTHBIX M  4eloBeKa. THUIBl KUBOTHBIX TKaHEW: ANHUTEIUAJIbHAs,
COEMHUTEINIbHAs, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHMs, (QPYHKUUN M PacCIOIOKEHUS
TKaHel B opraHax KHUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble U reHepaTUBHBIE OpraHbl pacTeHuid. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIMN OpraHoB U CUCTEM OPraHOB.

Omnopa Tena opranu3sMoB. Kapkac pacrenuid. CkeneTbl  OJHOKJIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapyxHbIll 1 BHyTpeHHUN cKkeneT. CTpPOCHHUE W TUIIbI COEUHEHUS
KOCTEH.

JIBroxkeHue opraHu3MoB. JIBMKEHHWE OJHOKJIETOYHBIX OPTaHW3MOB: aMEOOHIHOE,
KTYyTUKOBOE, pEecCHUYHOe. JIBM)KEHHE MHOTOKJIETOYHBIX PACTeHHUH: TPOMU3MBI M HACTHUH.
JIBu>KeHHe MHOTOKJIETOYHBIX )KMBOTHBIX U YeJIOBEeKa: MblllieuHas cuctema. Peduekc. CkeneTHbie
MBIIIIIBI U UX padoTa.

IIutanue opranm3zmos. [lornomeHue BOAbI, YIVIEKHCIOrO ra3a U MUHEPAJIBHBIX BEILECTB
pacreHussMH. IluTaHue >KMBOTHBIX. BHYTpPUIOIOCTHOE M BHYTPHUKIIETOUHOE IHILEBAPEHHUE.
IIuTaHue MO3BOHOUYHBIX JKMBOTHBIX. OTAENBl MUILEBAPUTENBHOTO TpakTa. IIumeBapurenbHble
xeie3bl. [InmeBapurenpHas cucTeEMa YelI0BEKa.
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Jpixanne oprann3moB. [[pixanue pacrenuit. Jlpixanue ;kuBoTHBIX. Juddysus razos uepes
MOBEepXHOCTh KiIeTKU. KoxHoe apixanue. JlpixaTenbHas MOBEpXHOCTh. KabepHoe u JEroyHOE
nbpIXaHue. JIpIxaHwe MO3BOHOYHBIX JKUBOTHBIX UM YEJIOBEKA. JBOJIOLMOHHOE YCJIOKHEHUE
CTPOEHHUs JETKUX II03BOHOYHBIX >KMBOTHBIX. [[pIXarenpHas cucteMa uenoBeka. MexaHu3m
BEHTWISIIIMY JIETKUX y MITUI ¥ MIIEKONUTAIOMUX. Perynanus npixanus. /[pixatenbHblie 00bEMBI.

TpaHcnopT BelleCTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHcmopr
BEIIECTB Yy KUBOTHBbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHOCHass cucrtema
MMO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepane, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyru
KpOBOOOpAIIeHHUS.

DBOJIIOIIMOHHBIE YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX >KHWBOTHBIX.
PaGora cepaua u e€ perynanus.

Beinenenne y opraHu3moB. BeineneHune y pacreHud. BblaeneHue 'y  KUBOTHBIX.
Coxparutenbubie Bakyonu. Opradbl BbiIeneHus. OuiubTpanus, cekpelus ©u o0paTHoOe
BCaChIBaHHE KaK MEXaHHM3Mbl pabOThl OpraHoB BbieneHUs. CBs3b MOJOCTH Tela ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMU. BbljeneHne y MO3BOHOYHBIX >KMBOTHBIX M 4YesioBeka. [loukwm.
Crtpoenue u ¢pyHkiuonupoBanue Heppona. OOpa3zoBaHHEe MOYH Y UETOBEKA.

3ammTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX opranu3moB. Cropel OakTepuil u
LUCTHI MPOCTEHIIMNX. 3alUTa Y MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. Cpencrsa naccuBHOU U
XUMHYECKOH 3aUTEI. OUTOHIIUILI.

3ammTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [[OKpOBBI M MX IPOU3BOIHbBIE. 3allIUTa OPTaHU3Ma
or Oone3neil. MMMyHHast cuctema dyenoBeka. KJeTOYHBIH M TyMOpaidbHBIi UMMYHHTET.
Bpoxaénnslii 1 npruoOpeTéHHBbI cennduyecknii uMMyHUTET. Teopust KIOHAIbHO-
cenektuBHoro ummynureta (I1. Dpaux, @. M. bepuer, C. Tonerasa). BocnanurensHbie OTBETHI
opranu3mMoB. Posb BpoXIEHHOTO HIMMYHHUTETa B Pa3BUTUH CUCTEMHBIX 3a00JIEBaHUM.

Pazmpaxumocth M peryysdius y OpraHu3MoB. Pa3apakumMocTb y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PaznapaxxumocTts U peryisinus y pacteHui. PocTtoBbie BemiecTtsa M UxX
3HAYEHUE.

HepBHas cucrema u peduiekTopHas perymisiiusi y >KUBOTHBIX. HepBHas cuctema u eé
OTZIEeNbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBbI Yy KUBOTHBIX. OTAenbl
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JXKMBOTHBIX. Peduiexc u pednexkropHas ayra. besycrnoBHbie u
YCIIOBHBIC PE(IICKCHI.

'ymopanbHast peryisiuuss U SHIOKPUHHAs CHCTEMa >KMBOTHBIX U ueioBeka. Kenmesbl
SHJIOKPUHHOM CHUCTEMBI M HMX TOpPMOHBI. /[lelicTBUe TOpMOHOB. B3aMMOCBSI3b HEPBHOM H
SHAOKPUHHOM cucteM. [ unoranamo-runodpuzapHas cucreMa.

JdemMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmuupr U cxembl: «OIHOKIETOYHBIE BOJOPOCIH», «MHOTOKIETOYHBIE BOJAOPOCIINY,
«baktepum», «lIpocreitmme», «Opranbl UBETKOBBIX pacTeHui», «CHCTEMBI OpPraHoOB
IMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHHe HaceKOMbIX», «TKaHU pacTeHHiD»,
«KopueBbie cucrembr», «CtpoeHue crebms», «CTpoeHUE JHMCTOBOW IIACTHHKWY, «TkaHU
KUBOTHBIX», «Ckener uenoBekay, «llumeBaputenbHas cucrema», «KpoBeHocHas cucremay,
«JlprxarenpHas cucremay, «HepBHas cucteMay, «Koxay, «MpbliiedHnast cuctemay,
«BpigenurensHas cucremMay, « DHIOKPUHHAS cucteMay, «CTpoeHHe MbIby, « IMMyHUTETY,
«KumeunomnonoctHeie», «CxeMa nuTaHus pacTeHui», «KpoBEeHOCHBIE CHCTEMBI MO3BOHOYHBIX

11



KUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue 105K1€BOTO
yepBsi», «HepBHas cucrema poiO», «HepBhas cucrema msarymkn», «HepBhas cucrema
npecMbikaomuxcs», «HepBHas cucrema nruny», «HepBHasg cuctemMa MIIEKONMUTAIOIIUXY,
«HepBHas cucrema yenoBekay, «Pediexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpernapaThl OJHOKJIETOUYHBIX OpPraHHU3MOB,
MUKpOTpenaparbl TKaHel, pakOBUHBI MOJUTIOCKOB, KOJIJICKIIUU HACEKOMBIX, UTJIOKOXKUX, JKHUBbBIE
9K3EMILIAPhl KOMHATHBIX PacTEeHUH, repOapuu pacTeHUM pa3HbIX OT/EJIOB, BIAXKHBIEC Mperaparhbl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJUIEKIIMH OECIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyaoBaHuEe JJsi JEMOHCTpAllMd TIOYBEHHOTO Y BO3JAYIIHOTO MUTAaHUS pPaCTEHUH,
pacierieHus Kpaxmaia u OenkoB TmoJ jeiicTBueM (epMEeHTOB, 0oOOpyAOBaHUE st
JIEMOHCTpPALIMU OTBITOB IO U3MEPEHUIO KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHbIX
JBUKEHUM, MOJIETH FOJIOBHOTO MO3Ta pa3IuYHbIX KUBOTHbIX.

JlabopaTopHas padora «/3ydeHne TkaHel pacTCHHIN.

JlabopaTopHas padora «/3ydyeHne TkaHel KUBOTHBIX.

JlabopaTopHasi pa6ora «/3y4yeHre opraHoB LIBETKOBOT'O PACTEHUS».

Tema 10. Pa3MHOKeHMe U Pa3BUTHE OPraHN3MOB

@®opMbl pa3MHOKEHUS OPTaHU3MOB: Oecronioe (BKII0Yasi BEreTaTUBHOE) U MOJI0BOe. Bub
0ecrosoro pa3sMHOKEHUS: TOYKOBAHUE, CIIOPYIISILMS, (pparMeHTalus, KIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. [lonoBble kieTku, wiu rameTsl. Meio3. Cragum Mmeiiosa.
IloBenenne xpomocom B Meno3ze. Kpoccunrosep. bruonornuecknii cmpica Melo3a U MOJIOBOTO
npouecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LMKJIE OPTaHU3MOB.

IIpenzaponpimieBoe  paszsurue. ['ameroreHes y kuBOTHBIX. [loyoBele  JKe€mE3BI.
OOpa3oBaHue U pa3BUTHE TNMOJIOBBIX KieTOK. CrepmaTtorene3 M ooreHe3. CTpoeHHE MOJOBBIX
KJIETOK.

OmtogoTBopeHre U SMOPHOHANIBHOE PA3BUTHUE JKUBOTHBIX. CIOCOOBI OIIIOOTBOPEHHUS:
Hapy’KHOe, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIIOTHS — HayKa O Pa3BUTUHU
opranusmoB. Mopghozenes — o0na u3z enasnvix npobaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgoeenesa. Ctaaguu >MOpHOreHe3a KUBOTHBIX (Ha mpumMepe Jsrymkn). pobnenue.
Tunsl gpoGnenus. [emepmunuposannoe u nHedepmuHuposanHoe opobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTU IpOOJIEHUS MIIEKONMUTAIOMIMX. 3apOAbIIIeBbIe JTUCTKU (racTpyJisius).
3akilalka OpraHoB M TKaHEW W3 3apOJBIINIEBBIX JIMCTKOB. B3anMHOE BIHMSHHE 4YacTel
pa3BUBAIONIETOCS 3apojibliia (3MOpUOHATbHAS WHAYKIMSA). 3akiagka IlaHa CTPOCHUS
KUBOTHOTO Kak pe3yJbTaT MEpapXU4YEeCKUMX B3aUMOJEHUCTBUN TIeHOB. BrausgHue Ha
SMOPHOHAIBHOE PA3BUTHE PA3IMUHBIX (PAKTOPOB OKPYXKAIOIIEH CpeIbl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbli mnepuon. Ilpsmoe u HempsmMoe
pa3BuTHe. Pa3ButHe ¢ Meramopdo30M Yy OECO3BOHOYHBIX M TO3BOHOYHBIX >KMBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO U HENPSMOIO Pa3BUTHS, UX PACIHPOCTPAHEHUE B IPHUPOJE.
Tunsl pocta >XMBOTHBIX. DaKTOpBl pETyJsLUM pPOCTa JKUBOTHBIX M uyenoBeka. Craguu
NOCTAMOPHOHAIHOTO Pa3BUTHS Yy >KUBOTHBIX W 4YeJoBeka. Ilepmonpl oHTOTreHe3a 4YeroBeKa.
Crapenue 1 cMepTh Kak OMOJIOTHUYECKUE MTPOIECCHI.

PasmHoxeHne u pasButue pacteHuil. 'ameroput u crnopodur. Meiio3 B KU3HEHHOM
nukine pacteHuil. OOpa3oBaHue cHop B TMpolecce Merosza. [lameToreHes y pacTeHUH.
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OmjoI0TBOPEHHE M Ppa3BUTHE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIIOAOTBOPEHUE Y
LBETKOBBIX PACTCHUM.
OO0pasoBaHue U pa3BUTHE CEMEHHU.

MexaHu3Mbl perysiiuyd OHTOTE€HE3a Y PACTEHUI U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabnuipl u cxembl: «BereratuBHOe pa3MHOXKEHHE», « TUIBI OECIONOr0 pa3MHOKECHHS,
«Pa3MHOXeHHE XJIaMHJIOMOHaAb», «Pa3MHOXeHHe »dBrieHs», «Pa3MHOXEHUE TrUIpbD,
«Metio3», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKICTKH U CIEpPMaTO30Ua»,
«OcHOBHBIE cTaguu OHTOreHesa», «lIpsamoe m Hempsmoe pasBuTue», «Pa3Butme Malickoro
Kykan, «Pa3zButue capanum», «Pa3Butue JIArymkn», «/[BoiiHOE OMIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuii», «CTpoeHHE CEeMSIH OJHOAOJBHBIX WM JBYJOJBHBIX pacTeHU», «KU3HEHHBIA LHUKII
MOPCKOM  KamycTbD», <«JKH3HEHHBIM 1UKI MXa», <« KU3HEHHBIA UMK [aloOpPOTHUKAY,
«OKW3HEHHBIN LIUKIT COCHBI».

O6opynoBaHue: CBETOBOH MHKPOCKOI, MUKPOIIpENapaThl SHIEKIETOK U CIIEPMAaTO30UI0B,
Mozenb «L UK pa3BUTHS JISTYIIKI.

JlabopaTtopHass paGora «JlI3yueHne CTpPOEHHS TIOJIOBBIX KJIETOK Ha T'OTOBBIX
MHUKpOIIpernapaTax.

IIpakTHyeckass padora «BplsBICHUE NPU3HAKOB CXOACTBA 3apOAbIIIEH IMO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOXKEHUS BBICIINX PACTEHUIN.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wcrtopusi craHoBieHMsS] W pa3BUTHS TeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne

®pwus3a,

T. Moprana. Ponb oreuecTBeHHBIX Y4€HBIX B pa3BuTuu reHetuku. Padorst H. K. Konsnosa, H.
N. BaswioBa, A. H. benosepckoro, I'. JI. Kapmeuenko, FO. A. ®ununuenko, H. B.
TumodeesaPecoBckoro.

OCHOBHBIE TEHETUYECKHE TMOHATHUS U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI, aJJIeTbHBIE
TeHBbI, abTEPHATUBHBIC TPU3HAKH, JIOMHHAHTHBIA M PEIECCUBHBIM TPHU3HAK, TOMO3UTOTA,
TeTEPO3UT0Ta, YACTAS TUHUSA, THOPUIBI, TeHOTHT, PeHoTur. OCHOBHBIC METO/Ibl TCHETHKU:
rUOPUA0IOTHUECKUMA, IUTOJIOTHUECKHM, MOJIEKYISIPHO-T€HETHUYECKHH.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konbsios, H. U1. BaBunos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeen-Pecockmii.

Tabmuie! u cxeMbl: «MeTOIbI TeHETUKI, «CXEMBI CKPEITUBAHUS.

JlaGopaTopnas padota «/Ipo3oduna kak 00BEKT FreHETHIECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEpPHOCTH HACJIEICTBEHHOCTH

MonorubpuaHoe ckpemuBanue. I[lepBerii 3akoH MeHaens — 3aKOH eAUHOOOpa3us
ruOpusioB mepBoro mokoisieHus. IlpaBuino momuHupoBanwus. Bropoi 3akoH MeHpaens — 3aKoH
paciuerienust mpu3HakoB. [{uTomornyeckue 0CHOBbI MOHOTHOPUAHOTO ckpenuBanus. [ umnoresa
YUCTOTHI TAMET.

13



AHanmuzupyromee — ckpeuiuBaHue.  IIpoMexXyTOuHBII ~ XapakTep  HAacCJIEI0BaHUS.
Pacmiennenue npu3HaKkoB U HENIOJIHOM JJOMUHUPOBAHUH.

JurnbpunHoe ckpemuBaHue. Tperuil 3akoH MeHzaenss — 3aKkOH HE3aBUCUMOIO
HacJleI0BaHMs IPU3HAKOB. LluTonornyeckue 0CHOBBI TUTHOPUIHOTO CKPEIIMBAHUSI.

CuerieHHoe HacienoBanue npu3HakoB. Paboter T. Moprana. CrierniieHHOE Hacleq0BaHKe
I€HOB, HAapYyIIEHNUE CLEIUICHUS MEX/1y TeHaMu. XpOMOCOMHas TEOpHsI HaCIEACTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBI MEXaHHM3M OIPEIEICHUs I0J1Ia. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBII M TeTeporaMeTHBIM IOJ. l'eHeTHudeckas CTPYyKTypa IIOJIOBBIX
xpomocoM. HacnenoBanue npu3HaKoB, CLEIJIEHHBIX C TIOJIOM.

I'enotun kak wnenoctHas cucrtema. Ilnedorponus — MHOXECTBEHHOE ICHCTBHE TIEHA.
MHoxecTBEeHHBIM ajuienu3M. B3auMmonelicTBue HealleNnbHBIX T'€HOB. KOMIIIEMEHTapHOCTS.
Onucras. [Tomumepust.

I'eneTnyeckuil KOHTPOJb pa3BUTHS PACTCHMM, >KMBOTHBIX M YEJIOBEKAa, a TaKXKe
(U3MONOTHYECKUX  MPOIECCOB, IOBEACHUS M KOTHUTUBHBIX (QyHKuui. ['eHermueckue
MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJEHCTBUS «XO3SIMH — MapasuT» U «XO3iUH —
MHUKpOOHOMY. ['eHeTH4YecKne acrieKThl KOHTPOJISI M U3MEHEHHsI HAcIleICTBEHHON HH(pOpMaIiy B
ITOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

IToptpetsr: I'. Menaens, T. Mopras.

Tabmuuer u cxemsl: «llepBblif 1 BTOpO# 3akoHBl Menaens», «Tperuit 3akon Mennens»,
«AHanmu3upympllee ckpenBanue», «Henomnoe noMuHnpoBanne», « CLEIUIEHHOE HACIEJOBaHHE
MIPU3HAKOB y JIpo30duiibl», «['eHeTnka nonay», «Kapuorumn yenoseka», «Kapuotun qpo3opuis»,
«Kapuotun ntunen», «MHOKECTBEHHBIN aluienn3m», «B3auMoaeicTBre reHoBY.

OO6opynoBaHue: MOJENb A JIEMOHCTPALMM 3aKOHOB €IMHOOOpa3us rMOpHUIOB MEPBOro
IIOKOJIEHUSI M PAaCUICIUICHUS IMPU3HAKOB, MOJEIb Ul JAEMOHCTPALMM 3aKOHAa HE3aBHCHMOTIO
HacJIeIOBaHMs IPU3HAKOB, MOJEIb /ISl IEMOHCTPAIMK CLEIUIEHHOTO HACJIeI0BaHUs IPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «/Ipozodpunar.

IIpakTnueckass padora «V3ydyeHue pe3yiabTaTOB MOHOTMOPUAHOTO CKPELIUBaHUS Y
TPO30(IITBD.

IIpakTnueckass padora «V3yuyeHue pe3yJabTaTOB JUTHOPUAHOTO CKPEUIMBAHHUS Y
IpO30(UITBD).

Tema 13. 3aKkoHOMepPHOCTH M3MEHYHMBOCTH

B3aumopeiictBie reHoTuna M cpeasl npu (GopMHpoBaHHMU (GeHOTHNA. VI3MEHUYMBOCTh
npu3HakoB. KadecTBeHHblE UM KOJUYECTBEHHblE TNpHU3HAKU. BHIBI  M3MEHUHMBOCTH:
HEHACJIeICTBEHHAs ¥ HaCJeICTBEHHAsI.

MoaudukanonHas U3MeHUYUBOCTh. Posib cpenbl B pOpMHUPOBAHUU MOJIU(PUKAIIMIOHHON
n3MeHunBocTH. HopMa peakuuu mpusHaka. BapuannoHHbIM psin M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.

I'enoTununueckass u3MeHYMBOCTb. (CBOWMCTBA TI'E€HOTHIIMYECKOM HW3MEHYMBOCTU. Buuel
TCeHOTUITNYECKON M3MEHYMBOCTH: KOMOMHATUBHASL, MyTaI[HOHHAs!.

KomOunatuBHast M3MEHUYMBOCTh. Mel03 M TMOJIOBOM TMPOIIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYMUBOCTU. POsIb KOMOMHATUBHON U3MEHUMBOCTH B CO3/1aHUM T€HETHUYECKOTO pa3HOO0pasus
B IIpeZieax OHOTO BUA.
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MyTanuoHHass M3MEHUYMBOCTh. Buabl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrioHTaHHbIE W UHAYLMPOBAHHbIE MYyTalUu. SIOEpHblE M LUTOIUIA3MaTHUYECKUE MYyTallUH.
ComaTtnueckue M 10JIOBblE MyTauMu. IIpyumMHBI BOZHMKHOBEHMsI MyTaluil. MyTareHbl U HX
BJIMSHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALIMOHHOIO Mpouecca. 3aKOH TOMOJIOTMYECKHX
psanoB B HacieactBeHHOW wu3MeHunBoctd (H.M. BaBunor). BHesnepHas W3MEHUHMBOCTH U
HAaCJEACTBEHHOCTbD.

Onucenemurka u 5NUCEHOMUKA, POJb INULEHEMUUECKUX (PaKkmopos 6 Haciedo8anuu u
UBMEHYUBOCTNU (YeHOMUNUYECKUX NPUSHAKOS ) OpeaHu3mo6. [leMoHCcTpanun

[Toptpetsr: I'. ne ®pus, B. Noranucen, H. 1. BaBunos.

Tabmumer u cxembl: «Buabl u3MeHYMBOCTHY», «MoauduKaMOHHAS W3MEHUHUBOCTHY,
«KoMmOuHaTuBHAsT ~ U3MEHYHMBOCTH»,  «Meho3»,  «OmiogoTBopenue»,  «l'eHeTndyeckue
3a0o0ieBaHuUs YeNOBeKay, « Buapl MyTanuiiy.

O6opynoBaHue: >XUBble U TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHHM, PHCYHKH
(dboTorpadun) >KMBOTHBIX C PAa3JIMYHBIMU BUJAMU U3MEHYHBOCTH.

JlabopaTopuasi pa6ora «lccienoBaHne 3aKOHOMEPHOCTEH  MOAM(PUKAITMOHHON
n3MeHYnBOCTH. [locTpoeHne BapralmoOHHOTO psAjla U BapUalMOHHOW KPUBOID.

IIpakTunyeckas padora «MyTauuu y Apo30(uiisl (Ha TOTOBBIX MUKPOIIPETIapaTax ).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuotun uenoBeka. MexayHaponHas IMporpamMma MCCIEIOBAaHUS TI'€HOMa 4YeJIOBEKa.
Metosbl M3y4YeHUs] TeHETUKU YeJIOBEKa: MeHeaJOTrMuecKui, OJM3HEIOBbIM, [IUTOreHEeTUYECKHH,
MOMYJISALMOHHO-CTaTUCTUYECKUH, MOJIEKYJISIPHO-TeHEeTHUYeCKU. COBpEMEHHOE OIpeeiieHUe
TEHOTHUIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAaHUE, I€HOTUIIMPOBAHHWE, B TOM YHCJIE C TOMOILBIO
[MIIPananmu3a. HacnencrtBennsie 3a00yieBaHUsI 4YeJIOBEKA. [ €HHbIE M XPOMOCOMHBIE OO0JIE3HU
yeoBeKka. boyie3HM ¢ Hacne[ACTBEHHOM MPEApacloiOKEHHOCThI0. 3HAYCHHE MEIUIIMHCKON
TEHETUKH B MPENOTBPALCHUU U JICYEHUH TE€HETHUYeCKHUX 3aboseBaHMil dYenoBeka. Meauko-
TreHETUYECKOe KOHCyNbTHpoBaHHe. CTBOJOBBbIE KIETKU. [lOHSTHE «rEeHEeTHYEecCKOro rpysay.
DTUYeCKHUE acreKThl UCCIEA0BAHUN B 00JIaCTH pEeAAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (QaxTopbl MOBBIIIEHHONW UYyBCTBUTEIBHOCTH YeJIOBEKAa K (PU3NYECKOMY H
XUMHUYECKOMY 3arpsi3HEHUIO OKpyKamolel cpeabl. ['eHeTHueckas MpeapacronokKeHHOCTh
YesioBeKa K MaTOJOTHSIM.

JdemMoHcTpauuun

Tabmumer 1 cxembl: «Kapuotun yenoBeka», «MeToAbl W3YYEHHs] TEHETUKH YeJIOBEKay,
«['enernyeckre 3a0601€BaHUS YEIOBEKAY.

IIpakTHyeckast padora «CocTaBlIEHHE U aHATIU3 POJIOCIOBHOW.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus U cenekuus. 3apoKIEHHE CENeKUMU M AoMecTukauuu. Yuenue H. U.
BasuioBa o LleHTpax mpoucXoxaeHUs 1 MHOT00Opa3us KyJIbTYPHBIX pacTeHUi. Ponb cenexiuu
B CO3JaHUU COPTOB pAcTeHMM M NOpoJ KHUBOTHbIX. Copr, mNopoaa, MTaMM. 3aKOH
TOMOJIOTMYECKUX PSAIOB B HaclIeACTBEHHOM m3MeHunBocTd H. M. BaBuiioBa, ero 3HaueHnue miist
CENEKIIMOHHON PabOTHI.

MeToab! ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH 0TOOP: MAacCOBBIA M MHIAWBUIYAIbHBIMN.
Orankl KOMOWHAIIMOHHON ceneknuu. McmplTanue mpousBoauTeneii mo moromMctBy. OTOOp 1O
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TEHOTHUITY C MIOMOIIBIO OIIEHKU (DEHOTHITA ITOTOMCTBA U OTOOP IO TEHOTHUITY C IIOMOIIBI0 aHATN3a
JHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CeJSKIIMOHHOW paboTel. PaawanvoHHBId U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MyTaluil y KyJbTYpHBIX (OpM OpraHM3MOB.
Hcnonb30BaHWEe TEHOMHOIO pEIAaKTHPOBAaHUS U MeTonoB pexkomOuHanTHeX JIHK s
MOJIyYEHUSI UCXOIHOI'O Marepuaa Jiisl CEeNeKLIHH.

[Tonyuyenune monumiouaoB. BuyTpuBumoBas rubpuauszanus. biuskopoacTBeHHOe
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOE ckperuBaHue, uiau ayropuauur. ['ereposuc u
ero mnpuuuHbl. Vcmonp3oBaHue rerepo3uca B cenekuuu. OTnanéHHas TUOpUIU3AIUAL
[Ipeononenne Oecrioaus MEXBUIAOBBIX THOpUIOB. JOCTHXKEHUS CENEKIMU pacTeHUH u
KUBOTHBIX. «3e1éHas pesontoyusy.

CoxpaHeHHe U U3Yy4YEHUE T€HETUYECKHX PECYpPCOB KYJBTYPHBIX PACTEHHM U UX JUKHX
ponuyei A co3laHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3AMCTBEHHBIX KYIbTYp. M3yueHue,
coxpanenue U ynpaeierue 2eHemudecKUMY pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 8 YeJIAX VIVUUIeHUS CYUWeCmBYVIOWUX U CO30aHUsL HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOM YUClle C NPUMEHEHUEM COBPEMEHHBIX MemOo008 HAYYHBIX UCCIe008aHULL, NepedosblX uoel U
nepcneKmueHbIX MexHOL02U.

JdeMoHcTpanun

[Toptpersr: H. M. BaBwios, 1. B. Muuypus, I'. JI. Kapneuenko, I1. I1. Jlykpanenxko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuub! 1 cxeMbl: «LIeHTpbI TPOUCXOKIEHUST U MHOTOOOpa3usi KyJbTYPHBIX PACTEHUN,
«3aKOH TOMOJIOTUYECKHX PSJAOB B HACIEJICTBEHHOW HW3MEHUMBOCTH», «METOIbI CENEKIIH,
«OTtnanénnas rudpuanzanus», « MyTtareHesy.

JlabopaTopHas padora «/I3yueHue copToB KyJbTYPHBIX PAaCTEHMH M MOPOJ JOMAIIHUX
YKUBOTHBIX.

JlabopaTopHas padora «/3ydyeHrne METOJOB CEJIEKIIUN PACTEHUII.

IIpakTnyeckas padora «lIpuBuBka pacTeHuin».

Ikckypeusi «OCHOBHBIE METOABl U JOCTHUKEHHS CENEeKIIMU PACTeHHM U KUBOTHBIX (Ha
CEJIEKIIMOHHYI0 CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHCHBITATENLHBIN y4acTOK, B TEIUTHYHOE
XO03SIIICTBO, B JTA0OPATOPHUIO arpOYHHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOI0THA M CHHTETHYeCKAsI OMOJI0THS

OOBEKTHI, HCMOJIB3YyEeMble B OHOTEXHOJIOTHMH, — KIETOYHBIC W TKAHEBBIC KYJIbTYPHI,
MUKpPOOPTaHU3MBI, WX XapaKTepUCTHKa. TpaaullMoHHAas OWOTEXHONOTUs: XJebomnedeHue,
MOJIy4eHHE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOENHe. Mukpoouonornueckuii cuate3. OObEeKTHI
MUKpPOOUOIOrHYECKUX TexHOIOTUi. [Ipon3BoAcTBO Oenka, aMIHOKHCIOT U BUTAMHUHOB.

Co3manrie  TEXHOJIOTMM W  WHCTPYMEHTOB  IICJICHANPABIEHHOTO W3MEHEHUS U
KOHCTPYHPOBAHHS TEHOMOB C IEJIBIO MOYYEHHUSI OPTaHU3MOB U MX KOMITOHEHTOB, COJIEp KaIINX
HE BCTpeyaronuecs B MpUpoae OMOCUHTETUYECKHE Ty TH.

Knerounas wnxeHepus. MeToapl KyJabTypbl KJIETOK U TKaHEW PACTEHUM U YKUBOTHBIX.
Kpuobanku. Comarmueckass THOpuUau3ammst W COMaTU4YecKuii smOpuorenes. lMcmonb3oBaHue
rarionJI0OB B CENEKUHUHM pacTeHui. [lonyuenue monoxknounanvHulx anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOIUKTIOHATbHBIX anmumen 8 Meouyure. VICKyCCTBEHHOE OIIOIOTBOPEHUE.
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PexoHCTpyKIMS SAHIEKIIETOK U KIOHUPOBAHUE *KUBOTHBIX. METO TpaHCIUIAHTALIMY SAEP KIIETOK.
Texnonocuu  0300posnenus,  KyIbMUGUPOBAHUs U  MUKPOKIOHAILHOZO — PA3ZMHOJICEHUS
CeNbCKOXO03AUCMBEHHBIX KVIbIMYP.

XpOMOCOMHAsl U T€HHasi WH)KEHEpHUs. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U KOHCTPYMPOBAaHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHHKEHHS W MEPCHEKTHBBI
XpPOMOCOMHOW W TEHHOM WHXEHEpUU. OKOJIOTMYECKHEe U DJTUYECKUE NpoOJieMbl TeHHOU
VHKEHEPUHU.

Menununckue ouorexnonoruu. Iloctrenomuas mudposas meauiuna. [11P-auarnocruka.
MeTabonoMHBIH aHaIU3, TEHOLICHTPUYECKHM aHaIN3 IPOTeOMa YeJIOBEeKa JAJIsl OLICHKH COCTOSIHHS
€ro 3710poBbs. Mcronb3oBaHue CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-OnonHxenepus
Ui pa3paboTK (PyHAAMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJIOTUN, CO3aHUSI KOMILJIEKCHBIX
TKaHeW COYeTaHHeM TEXHOJOTUH TPEXMEpPHOro OMONMPHUHTUHTA U cKaQoiaauHra JUis peuieHus
3a/1a4 NEePCOHATIM3UPOBAHHON MEIULIUHBI.

Coznmanue BEKTOPHBIX BakKLMH C IIeNbl0 0o0ecredeHuss KOMOMHMPOBAHHOW 3alllUThl OT
Bo3Oynuteneit OPBU, ycraHoBieHHE MOJNEKYISPHBIX MEXaHU3MOB (DYHKIHOHHUPOBAHUS
PHKconepkamux BuUpycoB, BBI3BIBAIOLINX 0CO00 OMacHbIE 3a00I€BaHMs YeIOBEKa U KUBOTHBIX.

JdemMoHcTpanuu

Tabmuer  u cxembl: «Mcmonb3oBaHME  MHUKPOOPTaHM3MOB B MPOMBIILICHHOM
MPOU3BOACTBEY, «KileTrounas unxeHepus», «l 'eHHass HHXXEHEPUsD.

JlaGopatopHas padora «/3yueHne 00beKTOB OMOTEXHOIOTHI.
IIpakTnueckas padora «llomyuyeHue MOJIOYHOKHUCIBIX TIPOAYKTOBY.

IKcKypeusi «BHOTEXHOIIOTHS — BaKHEHIIIAsh TPOM3BOIUTENIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3aposkaenne u pa3BUTHE 3BOJIONHOHHBIX NPEACTABJICHHNA B 0M0JIOTHH

OomrormonHas Teopus Y. Jlapsuna. [Ipennocsuiku BO3SHUKHOBEHHs JapBUHU3MA. JKU3HB
W Hay4Has nesrenbHocTh Y. JlapBuHa.

JBukymue cunbl dBoionuud BuAOB 1o Y. JlapBuHy (BBICOKas HMHTEHCHUBHOCTH
pPa3MHOXXEHUSI OPTaHMW3MOB, HACJIEJICTBEHHAs W3MEHUMBOCTh, OOphOa 3a CyYIIECTBOBAHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuateTndeckoii Teopun Bomonuu (CTD). HeliTpanbHas Teopust SBOTIOIHH.
CoBpeMeHHas HBOJIIOIMOHHAS OMOJOTHs. 3HAUY€HUE DBOJIOLMOHHON Teopuu B (pOopMHpOBaHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdemMoHcTpauuu

[Toptpertsr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
Hapsun, C. C. Yerepuxos, U. U. [lImansraysen, . Xonnein, . K. bensies.

Tabmuupr u cxemsl: «Cuctema xuBoi mpupozasl (mo K. Jlunuew)», «JlecTHHIa KUBBIX
cymectB (o Jlamapky)», «MexaHusm (HOPMHUPOBAHHS TPHUCIOCOOJIICHUH Yy pacTeHUH |
KUBOTHBIX (10 Jlamapky)», «KapTta-cxema mapmpyta mytermectBust Y. lapsunay, «Haxoaku Y.
Hapsunay, «®Dopmbel 00peOBI 3a cymectBoBaHue», «llopombr romyoeit», «MHoroobpasue
KyJbTYPHBIX GopM KamycTb», «Ilopojpl JoMalIHUX KUBOTHBIXY», «Cxema 00pa3oBaHUs HOBBIX
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BunoB (mo Y. JlapBuny)», «CxemMa COOTHOIIEHHUS ABWXXYLIMX CHJI 3BOMIONHMN», «OCHOBHBIE
II0JIO)KEHUSI CUHTETUUECKON TEOPUH 3BOJIIOLIUM.

Tema 2. MuUKpo3BOJIIOLHSA U €€ pe3yabTaThl

[Tonmynsius Kak »jieMEHTapHas eauHuua 3BojoLUd. COBpEMEHHBIE METOJbl OLEHKH
TeHETUYECKOro pa3Hoo0pa3us U CTPYKTYphl nonyasauuil. Fi3aMeHeHre reHoQoHaa MOy IALud KaK
3JIEMEHTApHOE 3BOJIOIMOHHOE SBJIEHHE. 3aKOH reHeThuyeckoro pasHoBecus Jlx. Xapau, B.
Baitn6epra.

OneMeHTapHble (DAaKTOpbl (IBMXKYILME CHIIBI) S3BOMIOLMH. MyTalMOHHBIA Ipolecc.
KomOunatuBHass u3MeH4MBOCTh. Jlpeil) reHOB — ciyvaifHble HEHaNpaBJICHHBIE W3MEHEHHS
4acTOT ayUiesied B momysiusx. DPdekT ocHoBarens. Dggexm OYMuLIOUHO020 2OPabIUKA.
CHuoicenue cenemuyecko2o pasHoobpasus: npuuunel u cireocmeus. Ilposenenue s¢pgexma
opetigha 2eHos 6 Oonvbwux u manrelx nonyrayuax. Murpamun. W3ondamuss mOMysSIui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OHoIorndecKas (penpo yKTHBHAS).

EcrecTBennbIii 0TOOp — HampaBistomuii  Gakrop sBoionnd. DOpMBI €CTECTBEHHOTO
oTOOpa: ABWXYUIMHA, CTAOWIM3UPYIOIMIUH, pa3pbiBalomid (Au3pynTuBHBINA). [lomoBoit oTOOD.
Bo3HMKHOBEHNE U 3BOJIOLUS COLIUATIBLHOTO [TOBEACHUS JKUBOTHBIX.

[TprcnocoOIeHHOCTh OpPraHU3MOB KaK pe3yJbTaT MHKPOABOJIONHMUA. BO3HWKHOBEHHE
MPUCTIOCOOTICHUH Yy OpraHu3MoB. ApoMopo3bl U uaroaaantauu. [Ipumepsr mpucmnocodaeHni
y OpraHm3mMoB: MOpPQOJOTHUECKUE, (U3NOIOTHUECKUE, OHMOXMMUYECKHE, ITOBEICHYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTEHHOCTH OPTaHU3MOB.

Bupn, ero kputepuu u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHUKPOIBOJIOILHMH.
M3onmsaumst — ximoueBod  (akTtop BUAooOpazoBaHus. Ilytu u cmocoObl BHUAO0Opa30OBaHUS:
ajutonatpudeckoe (reorpaduyueckoe), CHUMIMATPUUYECKOE (PKOJIOTMYECKOE), «MTHOBEHHOE»
(monumonan3anust, rudpuansans). JyMTenbHOCTh BOTIOIMOHHBIX TPOLECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BodtonMoHHON OuoONOrMM B pa3pabOTKEe HAyYHbIX METOJIOB COXPaHEHHUS
O6uopa3zHooOpa3usi. MUKPOIBOMIONUS M KOSBOJIIOLMS IMapa3uTOB U HUX X035i€B. MeXxaHU3MbI
(hopMHUpPOBaHUS YCTOWYMBOCTH K aHTUOMOTUKAM U CIIOCOOBI OOpHOBI C HEl.

JdemMoHcTpauuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs! U3MEHYMBOCTBY, «[lomysuoHHas CTpyKTypa BUIA»,
«Cxema MPOSIBJICHUSI  3aKOHA Xapnu—Baiin6epra», «/IBwxyiiye CHIIbI
HBOJIIOIUM», «DKOJIOTHYECKass M30JIMA HOMYyJSAuid ceBaHCKol (openmn», «Ieorpaduueckas
M30JIALUS JIMCTBEHHHIIBI CHOMPCKOM M JMCTBEHHHIBI AAaypcKoil», «IlomyisiuoHHBIE BOJHBI
YHUCICHHOCTH XHIIHUKOB M >KepTB», «(Cxema JeicTBUS ecTecTBEHHOro otbopa», «Dopmbl
060pb0OBl 32 cymiecTBOBaHUe», «MHAycTpUanbHBI MenaHu3M», <« KuBble HCKOIaeMbley,
«IIokpOBUTENBCTBEHHAs OKpacka »XHUBOTHbBIX», «lIpegynpexnaronias oOKpacka KUBOTHBIXY,
«Duznonornueckue agantanun», «lIpucnoco0nIeHHOCTs OPraHu3MOB U €€ OTHOCHTEIBHOCTDHY,
«Kpurepun Bunma», «Bunsl-nBoliHukmy, «CTpykTypa Buaa B mnpupome», «CrocoObl
BHooOpazoBanusy, «l'eorpadpuueckoe  BUAOOOpa3oBaHWE TPEX  BHJOB  JIAHJBIIICHY,
«DKOJIOTHYECKOe  BHJI000pa3oBaHME  BMJIOB  CcHHML»,  «[lomummoumasl  pacteHuii»,
«KamycTHopeneuHbIi THOpUT.

18



Ob6opynoBanue: repOapuy pacTeHH, KOJUICKIIMM HACEKOMBIX, dydesia NTHI] U 3BEpeu ¢
pUMepaMu Pa3IIUYHBIX MPHUCIIOCOOTICHUN, Yydena NTHUI[ U 3Bepell pa3HbIX BUAOB, repdapuu
pacTeHuii OJIM3KUX BHUJIOB, 00Pa30BaBIINXCS PA3TUIHBIMU CIIOCOOaMHU.

JlabopaTopHasi pa6oTa «BrlsBIeHNE H3MEHYUBOCTH Y 0COOCH OTHOTO BUIAY.

JlabopaTtopnass pabora «llpucnocoOieHuss OpraHu3MOB U HMX OTHOCHUTEJIbHAS
11e1eco000Pa3HOCThY.

JlaGopaTopHas padora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHIOY.

Tema 3. MakposBoJionus U €é pe3yJabTaThbl

MeTtoapl u3yueHus: MakpodBoItoIuy. [laneonTonornueckue MeTo 1bl U3y4eHUs: SBOTIOIHH.
[Tepexonubie GopMbI U PUITOTCHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduueckue Meronpl uszydeHus osBoiouud. CpaBHeHue ¢uopbl U (ayHBbI
MaTEpUKOB U OCTPOBOB. buoreorpaduyeckue obnactu 3emiau. Buabl-oHIEMUKH U PETTUKTHI.

DOMOpPHUOIOTHYECKHE U CPAaBHUTEIHHO-MOP(OIOrHUecKre METOJbl M3YUYCHHS SBOJIOIHH.
'eneTnyeckue MeXaHU3MbI IBOJIOLUUA OHTOT€HE3a M TOSBICHUS HBOJIOLHUOHHBIX HOBIIECTB.
l'oMonoruunple W  aHAJIOTMYHBIE OpraHbl. PynWMeHTapHble OpraHbl H  aTaBU3MBI.
MounekynsipHOreHeTHYeCKIe, OMOXUMUYECKHE U MAaTeMATUYECKHUE METOIbI U3YUCHHSI SBOTIOIIH.
I'omonoruunsie rensl. CoBpeMeHHBIE METO/IbI TOCTPOCHUS (PHIOT€HETUYECKUX JePEBbEB.

XPOMOCOMHBIE MyTaIlH U YBOJIIOLIHS TEHOMOB.

O6mme 3akoHOMepHOCTH (TpaBwia) dBodouud. [lpunyun  cmemvl  QYHKYUIL.
HeoOpatumocTs 3Bomtonnu. AnantuBHas paguanus. HepaBHOMEpHOCTH TEMIIOB 3BOIOLUH.

JdemMoHcTpanuu

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkens.

Tabnuupl u cxembl: «DUTOTEHETUUECKUI DSl JIOMIAAN», «APXEONTEPUKCY», «3BEpO3yObhIe
smepb», «Crerouedans», «Punnoputs», «CeMeHHble ManopoTHUKW», «buoreorpaguueckue
30HBI 3emin», «llpeiid koHTHHEHTOB», «PenmukTeiy, «HauampHble cTaguu >MOPHUOHATIBEHOTO
Pa3BUTHS MO3BOHOYHBIX )KUBOTHBIX», «I OMOJIOTHYHBIE U aHAJIOTHYHbIE OPTraHbDy, «PyauMeHTb,
«ATaBU3MBI», «XPOMOCOMHBbIE HAOOpBHl 4YEJIOBEKAa M IIUMIAaH3e», «lJ1aBHbIE HampaBICHUS
ABOTIONUNY, «OO0IIHE 3aKOHOMEPHOCTH IBOJIIOIIHI).

OO6opynoBaHue: KOJUIEKIUH, repOapuu, MYJSHKM HCKONAeMbIX OCTAaTKOB OPraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, aHAJOTMYHBIX, PYJUMEHTAPHBIX OpPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU Ha 3emuie

Hayunble rUmoTe3sl NMPOUCXOXKICHUS >KM3HUM Ha 3emie. AOHOreHe3 W MaHCIEePMHUS.
JloHay4HbIE TPEICTABICHUSI O 3apOXKACHUM SKM3HM (KpeauMoHu3M). ['Mmore3a MOCTOSHHOIO
camMo3apOo’KJIeHUs )KU3HU U €€ onposepxkenue onsltaMu @. Penn, JI. Cnamannanmy, JI. [Tacrepa.
[TpoucxoxxaeHue >Kku3Hu U acTpoOUOIOTHsl.

OcHoBHBIE 3Tanbl HEOPraHu4eckon 3Botonuu. IlnanerapHas (reosornyeckas) BOJIIOLMSL.
XuMu4ueckasi HBOJIONUSA. AOUOTCHHBIM CHHTE3 OpPraHMYECKHX BEIIECTB W3 HEOPTaHUYECKHX.
Ombir C. Mumnepa u I'. FOpu. OOpa3zoBanue mnoiaumepoB u3 MoHOMepoB. KoarepBaTHas
runore3a A. WM. Omapuna, runore3a mnepBuuHoro OymboHa JDk. XonaeiHa, TreHeTHuYecKas
runore3a . Mémnepa. PubGosumbr (T. Yek) um rumoreza «mvupa PHK» V. T'mnbepra.
dopmupoBaHre MeMOpaH ¥ BOSHUKHOBEHHUE MTPOTOKIIETKH.
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Hctopus 3emnnm u Metoapl €€ wu3yueHus. lckomaeMble OpraHMYECKHE OCTATKH.
I'eoxponosorus u e€ Meto ibl. OTHOCUTEIbHAS U A0COIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHoOIOrnyecKas mKaa: 30Hbl, 3pbl, IEPUOJIBI, JIIOXHU.

HavanbHele dTanbsl opraHudeckod 3Bosronuu. llosBieHue U 3BOIOLUSA NEPBBIX KIIETOK.
OBomonust MeTabonu3Ma. Bo3HMKHOBeHHE NeEpBBIX 3KocucTeM. COBpeMeHHBbIE MHUKPOOHBIE
OMOTUVIEHKM Kak aHajor mepBeix Ha 3emie coobmectB. CtpoMaTonuThl. [IpokapHoTel U
JYKapHUOTBHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHOreHe3). DBOJIOLMOHHOE IMPOUCX0XKICHUE BHUPYCOB.
IIponcxoxaeHne  MHOIOKJICTOYHBIX  OPraHU3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  IpYyII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl SBONIONMU BBICIIUX pacTeHHid. OCHOBHBIE apoMop¢03bl pPACTCHUH.
Beixon pactenmii Ha cymy. [losBieHuE CIOpOBBIX pacTEHUN M 3aBOEBAHUE HMMM CYIIH.
Cemennble pacteHus. [IponcxoxkaeHne IBETKOBBIX PACTEHUH.

OcCHOBHbBIE 3Talbl 3BOJIOLUUU >KMBOTHOrO MHpa. OCHOBHbIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX TUTOB. [lepBbie XOpmoBbIe
XHUBOTHBIC. JKU3Hb B BOjIe. DBOINIOLIUS MO3BOHOYHBIX. [Ipoucxoxaenne ampuOuii 1 penTHiInii.
[Ipoucxoxaenne MieKONUTAOMMX W nTwm. [IpuHIun kmrodeBoro apomopdosa. OcBoeHue
0€Cr03BOHOYHBIMHU M TO3BOHOYHBIMHU YKMUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3eMIie 1O 3paM U TIEpHOJIaM: apxeH, POTepO30H, Majaeo30i, ME30301,
KaiiHO30M. OOIas XapakTepuCTUKa KiIMMaTa M TeoJorudeckux mnpoueccoB. [losBienue u
paciBeT XapaKTEepHBbIX OPraHU3MOB. YTJIe00pa30BaHME: €ro yCIOBUS U BIMSHHME Ha Ta30BbIN
cocTaB atMochepsl.

MaccoBble BbIMUpaHMSI — 3KOJOTMYECKHE KPU3UCHI Ipouuioro. [IpuunHbBl M crneacTBus
MaccoBbIX BbIMHpaHuil. COBpPEMEHHBIN 3KOJIOTMYECKUIl Kpu3Hc, ero ocodeHHoctu. IIpobiema
COXpaHEeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpemeHHas cucTteMa OopraHuMyeckoro mupa. [IpuHIMNBI KiIaccupUKalUu OpraHU3MOB.
OCHOBHBIE CHCTEMAaTUYECKHE TPYIIITbI OPraHU3MOB.

JdemoHcTpanuu

[Moptpersr: ®@. Penu, JI. Cnamnanmanw, JI. [Tacrep, U. . Meunukos, A. U. Onapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumupr n cxembl: «Cxema ombiTa @. Penny», «Cxema ompita JI. TlacTtepa mo u3ydenuro
camMo03apoJeHus xu3Hm», «Cxema omblta C. Mumepa, I'. FOpu», «3Orambel HeopraHn4ecKon
3BOMIOLNNY, «l'eoxpoHosornueckas mkaia», «HadambpHble dTanbl OPraHWYECKON 3BOJIIOLMNY,
«Cxema o00OpazoBaHHsl JyKapuoT NYyTEM cuMOHMoreHeza», «CucremMa KHUBOW TPHUPOIBDY,
«Ctpoenne  Bupyca», «Apomopdo3sl pactenmity, «PuHHOGUTEY, «OTHOKIETOUYHBIE
BOJOpOCHN», «MHOroOKIeTOUHblE BoOmoOpocam», «Mxu», «llamoporHukm», «l og0ceMeHHBbIE
pacteHus»», «OpraHbsl ILBETKOBBIX pacTeHHI», «Cxema pa3BUTHS KUBOTHOIO MHpay,
«ApoMopdo3bl  KUBOTHBIX», «IIpocteiimme», «Kumeunononoctueie», «Ilnockue uepsm»,
«YIeHUCTOHOTHEY, «PBIOBIY, «3E6MHOBOHEICY, «ITpecmblikaromuecs», «IITHeny,
«Mekonuraroney, «Pa3Butue KM3HM B apXeWckoum dpe», «PasBurHe KuU3HM B
MPOTEPO30MCKON 3pe», «Pa3BuTHE KU3HM B NAJICO30MCKON 3pey», «Pa3Burhe XKU3HU B
ME3030MCKON 23pe», «Pa3BuTHe >KHM3HM B KalHO30MCKOW 3pe», «CoBpeMeHHass CHCTeMa
OpPraHUYECKOTO MUPa».
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ObopynoBanue: rTepOapuM pPAaCTEHUH pa3IUYHBIX OT/AEIOB, KOJUIEKIUUM HACEKOMBIX,
BJIQKHBIE IIpenaparbl *XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKLUU WIJIOKOXKHUX, CKEJIEThI
[I03BOHOYHBIX JKMBOTHBIX, 4dydejla IITHUIl U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, II0JIE3HBIX
HCKOIIAEMBIX, MYJISDKA OPraHUYECKUX OCTaTKOB OPIaHU3MOB.

Bupryanbnasa JjaGoparopHas padora «MonenupoBanue onbiToB Muepa—tOpu 1o
M3yYEHUIO a0MOTEeHHOTO CHHTE3a OPraHUMYEeCKHX COSIMHEHHI B IEPBUYHOI aTMochepe».

JlabopaTopHasi paGora «/3yuyeHWEe M ONMCAaHME HCKOIIAEMBIX OCTAaTKOB JPEBHUX
OpraHU3MOBY.

IIpakTnueckas padora «l3yueHue ocoOeHHOCTEH CTPOEHMSI PACTEHHH pa3HBIX

OTJIETIOBY.

IIpakTnueckas padora «/3yyeHne ocoOEHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIpoucxoxkaeHne 4eJI0BEKa — AaHTPOIIOTeHe3

Paspnensl u 3anaun anTponosioruv. MeToasl aHTPOIIOJIOTHH.

CraHOoBJIEHHE TIPEACTABICHUN O IIPOMCXOXKICHUU 4YeJIOBEKa. PenurmosHsle BO33pEHMS.
CoBpeMEHHBIE HAYYHBIE TEOPUH.

CxoncTBo uenoBeka € JKMBOTHBIMU. (CuHCTEMaTHyYeCKOE€ IOJOXKEHHE  YeJIOBEeKa.
CBuaerenpcTBa CXOACTBA 4YEJOBEKA C OJKUBOTHBIMU: CPAaBHHUTEIBHO-MOP(HOIIOTHYECKHE,
sMOpuonoruyeckue, (Gpu3nonoro-OuoxuMuyeckue, mnopeaeHueckue. OTIMYMA YelloBeKa OT
KUBOTHBIX. [IpAMOX0XKI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJIOBHOTO
MO3ra U BTOPO! CUTHAJIbHON CUCTEMBI.

JBwxymme  cuibl  (GakTopsl) — aHTpONOreHe3a:  OWOJIOTHYECKHE,  COLMANbHBIC.
CooTHolleHrne OMOIOTHYECKUX U COLMATIbHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJUM aHTpoOIIOreHe3a. PaHHMe dernoBekooOpazHble 00€3bsHBI (IIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEAKU YeI0BEKOOOPa3HbIX 00€3bsH U JII0/IeH. ABCTPAIONUTEKU —
JIBYHOTHE Npenku mrofei. UemoBek yMelnblil, IepBblE U3rOTOBIECHUS OpyAuil Tpyaa. Yemosek
MPSMOXOJIAIINI U TIEPBBIA BbIXOA JroAel 3a mpenensl Adpuku. Uenosek reinenboeprekuii —
001K IpeOK HeaHIepTAIbCKOT0 YeI0BEKa 1 YeIoBeKa pa3yMHOro. UenoBek HeaH1epTaabCKHi
KaK BUJ JIIOJEH XOJIOAHOTO KiaumaTa. YenoBeK pasyMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKUI
YeJIOBEK, OCBOCHHE KOHTHUHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najaeoreHOMUKA.

DBOJIIOLIMSL COBPEMEHHOTO uesloBeKa. EcTecTBEeHHBIN OTOOp B MOIMYJSALUSAX YEIOBEKa.
MyTanuoHHbIi npouecc U noaumopdusm. [omynsuonHsie BOIHBI, Apeii] reHoB, MUTpanus u
«3¢ ekt ocHOBATENS» B MOMYJISIMIX COBPEMEHHOTO YeIOBeKa.

Yenoseueckue pacel. [loHATne o pace. bosblme pacel: eBporneouaHas (eBpasuiickas),
aBCTpaJIO-HErpouHas (SKBaTOpUANIbHAS), MOHTOJIOMIHAS (a3uMaTcKo-aMepuKaHckas). Bpems u
IIyTH paccelieHHs uejoBeka N0 IulaHeTe. EnmHcTBO 4yenoBeueckux pac. Hayunas
HECOCTOSTENIbHOCTh pacu3Ma. [Iprucrnoco6ieHHOCTh yenoBeka K pa3HbIM YCIOBHIM OKpY Karolei
cpensl. BnusiHue reorpaduueckoil cpenpl M apeiida reHoB Ha MOpdoOrvio U (U3NOJIOTHIO
YEJI0BEKa.

MeXIUCUUTUTMHAPHBIE METOABI B (U3UYECKOW (OMOIOTHYECKOW) aHTPOIOJIOTHH.
OBOJNIOIIMOHHAsA ~ AHTPOIOJIOTMSIT M NAJICOAHTPONOJIOTHS  YEJIOBEYECKMX  IMOMYJIALUM.
buocounanpHple  ucCCleNOBaHMS ~— NpPUPOABI  ueioBeka.  MccienoBaHue — KO3BOIHOLUHU
OMOJIOTMYECKOT0 U COLMAIBHOTO B yenoBeke. JleMoHcTpanuun

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

21



Tabmuier . cxembl: «MeToabl  aHTPOMONOTUW», «['OJIOBHOM MO3T  YEIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsiHBIY, «CKeIeT uYernoBeKa M CKeleT MUMIaH3e», «PyauMeHThl u
aTaBU3MBDY, «/[BIKyHIME CHJIBI aHTPONOreHe3a», «DBOJIOLMOHHOE JIPEBO YEJIOBEKaY,
«ABcCTpasonurexky», «YemoBek yMenbiin», «HenoBek NpsIMOXOIAIINNY, «/eHUCOBCKUI YET0BEK»
«Heannepranbup», «KpoManboHIb», «lIpenku dyenoBeka», «ITambl IBOJIOLMU YEIOBEKA,
«Pace1 yenoBeka.

O6opyaoBaHue: MYJSDKM OKaMEHEJIOCTEH, TPEIMETOB MaTEePHAIIBHONW KYJIBTYPHI IIPEIKOB
yenoBeka, penpoaykiuu (dotorpaduu) KapTUH € MH(OJOTHUYECKUMU U OMOJICHCKUMU
CIOJK€TaMHU MPOMCXOXKACHUS YesloBeKa, (pororpaduu HaXOAOK MCKOMAEMbIX OCTaTKOB YEJIOBEKa,
CKEJIET 4YeJIOBEKa, MOJICNIb Yepera 4ejioBeKa M ueperna MIMMIIaH3€, MOJEIb KUCTH YeOBeKa U
KHUCTH IIUMIIaH3€, MOJIENIN TOpCa MPEAKOB YEJIOBEKa.

JlabopaTopuass padora «M3yueHHe OCOOCHHOCTEHl CTpOEHHS CKeleTa 4eJIOBeKa,
CBSI3aHHBIX C MPAMOXOKICHUEM.

IpakTHyeckas padora «3yueHue sKOJIOTMYECKUX aJANTALNI YETOBEKAY.

Tema 6. Jxo10rus — HAyKa 0 B3AHMOOTHOIICHUSIX OPraHNU3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKpYsKaloulei cpeaou

3apoxxaeHue W pasButhe 3konorud B Tpynax A. ['ymGompara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum sxonoruu. CBs3b
9KOJIOTUU € APYTUMU HayKaMHU.

Metoast skonorun. [loneBble HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTUU: MPHUPOJHBIE U
naboparopHbie. MoJenupoBaHie B SKOJIOTHH. MOHUTOPUHT OKPY>KAIOIIEH Cpebl: JIOKaIbHBIMH,
pEruOHANbHBIN U TI00aTbHBIN.

3HaueHHE 3KOJIOTMYECKUX 3HAHUU JUIsl YeJOBEKAa. DKOJOTMYECKOE MHUPOBO33PEHUE KAK
OCHOBa CBs3€H denoBeuecTBa C mpupoAod. DOpMUPOBAHHME HKOJIOTHYECKON KyJIbTYphl U
JKOJIOTUYECKON I'PaMOTHOCTH HaceseHus. Jlemoncrpaunu

[Toptpetsr: A. 'ym6onsar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuier u cxemsl: «Pazgensl sxomorun», «Meroabl skojorun», «CxeMa MOHUTOpPUHTA
OKPY’KaIOIIEeH Cpeabl».

JlabopaTopHas padora «/3ydeHne METOI0B YKOJIOTHIYECKUX HCCIICTOBAHUI.

Tema 7. Opranusmsl U cpeaa o0UTaAHUS

Okosnoruyeckre (akTopbl U 3aKOHOMEpHOcTH uX jedctBusa.  Kiaccudukanus
OKOJIOTHUECKUX  (PakTOpoB:  abuWoTHUecKHe, OHOTHYECKUE, aHTpornoreHHeie. OOmue
3aKOHOMEPHOCTH JIeHCTBUS dKosornueckux ¢akropos. [IpaBuno munumyma (K. [lnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

AbGuotnueckue ¢aktopbl. CBET Kak dKonoruueckuit ¢akrop. JleiicTBue pa3HbIX Y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. DKOJIOTMYECKHE TPYNIbl PACTEHUH U MKUBOTHBIX I10
OTHOILLIEHUIO K cBeTy. CurHaibHas poib cBera. Doronepuoausm.

Temmneparypa kak oskojormueckuii ¢akrop. JledicTBue TeMmepaTypsl Ha OpraHU3MBI.
[TolikuoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIEC U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skonormyeckuit axrop. Ilpucmocobnenus pacTeHUN K TOAIEP KAHHUIO
BogHOTO Oamanca. Kmaccudukamuss pacTeHHil 1o OTHOIICHHWIO K Boje. IlpucmocoOneHus
JKUBOTHBIX K U3SMCHCHHUTIO BOAHOTO PCKHUMaA.
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Cpenpl oOMTaHMS OPraHU3MOB: BOJHAsA, HA3eMHO-BO3JYyIIHAs, MOYBEHHAs, TIyOHMHHAs
MOJINOYBEHHAs, BHYTpUOpPTaHU3MeHHas. DU3NKO-XUMHUYECKHE OCOOEHHOCTH Cpel OOUTaHUs
opranu3MoB. [Ipucnoco0i1eHns OpraHu3MoOB K KU3HHU B Pa3HbIX Cpeax.

buonornveckue putmbl. BHemnue u BHyTpeHHHE pUTMbI. CyTOYHBIE M TOIUYHbBIC PUTMBI.
[TprucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHH KU3HU.

XKuznennrsie Gopmbl opranu3moB. [lonsarue o xuszHeHHOH ¢opme. KuzHeHHbIE (OPMBI
pacTeHuil: JepeBbs, KyCTApHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHUE TPABBL
XKuznennole (GOpPMBI JKUBOTHBIX: THUIAPOOMOHTBI, TE€OOHMOHTHI, a’poOMOHTHL. (OCOOEHHOCTH
CTpoeHus 1 00pa3a KU3HU.

buornueckne  Qaxkrtopel. Bumbl OMOTHYECKMX  B3aMMOJEHCTBHMA:  KOHKYpPEHIIHS,
XHIHIYECTBO, CUMOMO03 1 ero (opmel. [lapasutusm, Koomepanus, MyTyaan3M, KOMMEHCAITU3M
(KBapTHpaHTCTBO, HaxjJeOHMYecTBO). Herpodwuueckume  B3ammojercTBHs — (TOMUYECKHUE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTMUYECKUX B3aUMOACWUCTBUI AJIs CYyLIECTBOBAaHUS
OpraHu3MoB B cpee oouranus. [IpyHIUI KOHKYPEHTHOI'O UCKITIOYEHUS.

JdemMoHcTpanuu

Tabnuuel 1 cxembl: «Ikojoruyeckue ¢GakTopbl», «CBETOBON CHEKTP», «IKOJOTHYECKHE
IPYMIIbI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», « TenIoKpOBHBIE KUBOTHBIE», «XOJIOAHOKPOBHBIE
KHUBOTHBIEY, «DHU3HOIOTHYECKHE aJalTaluu >XKUBOTHBIX», «Cpeapl OOMTaHUS OpPraHU3MOBY,
«buonornyeckne puTMeD», «KnuzHeHHsle GOpMBI pacTeHui», « KuzHeHHbIE (POPMBI KHUBOTHBIXY,
«9KocHUCTeMa IIMPOKOIUCTBEHHOIO Jiecay, «IKOocUcTeMa XBOWHOTO jeca», «llemu murtanus»,
«XumanaectBoy, «Ilapazutuzmy», «Konkypenmusy, «Cumonosy, «KommeHncaanzm.

ObopynoBanue: repbapuu pacTeHUH U KUBOTHBIX, IMPUCIIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX  JKOJOTMYECKUX  (AKTOpoB, repOapuu  CBETOJNIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHUH, CBETONIOOWMBBIE, TEHEIOOMBBIE M TEHEBBIHOCIUBBIE KOMHATHBIC
pacTteHusi, repOapuuM W KOJJICKIMH TEIUIONIOOUBBIX, 3UMOCTOHKHX, MOPO30YCTONYNBBIX
pacTeHuil, dYydena NTHULl M 3Bepei, repOapuum pacTeHUH, OTHOCALIMXCH K THrpopuTam,
KcepopuTaMm, Me30(pHUTaM, KOMHATHBIE PACTEHUS JaHHBIX TpPYMI, KOJJIEKUUU KUBOTHBIX,
OOHUTAIONMX B pasHbIX CpeAax, repOapuy M KOJUIEKIMHM PACTEHUN M >KUBOTHBIX, 00Jaar0IInX
yepTaMd HNPUCHOCOOJIEHHOCTH K CE30HHBIM W3MEHEHMSIM YCIOBMHA KHM3HM, TepOapuu u
KOJUIGKIIUM PACTEHUH M SKUBOTHBIX PA3IMUYHBIX JKM3HEHHBIX (DOPM, KOJJIEKIUH >KMBOTHBIX,
YUYaCTBYIOIIMX B pa3IMYHBIX OMOTHYECKUX B3aMMOJICHCTBHSX.

JlaGopatopHas padora «BplisiBieHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHUIO CBETaY.

JlabopaTopuasi padota «BbigBIeHHE MPHUCTOCOOICHUI OPraHWU3MOB K BIIHSIHHIO
TEMIEPATyPhI».

JlaGopaTopHasi padora «AHAaTOMHUYECKHE OCOOCHHOCTH PACTEHHH W3 pPa3HBIX MECT
oOUTaHUN.

Tema 8. Jkoj10rusi BUAOB M NOMYJIALMIA

DKOJOTHYECKHE XapaKTePUCTUKHU Momysiuu. [lomymsamus kak Ouonoruyeckas cucTeMa.
Ponbe HeomHOpomHOCTH cpenbl, (QU3HUECKUX OapbhepoB M OCOOCHHOCTEH OHOJIOTHH BUIOB B
(hopMUPOBaHUH MMPOCTPAHCTBEHHOUN CTPYKTYphI MOMyIsainid. OCHOBHBIE TIOKA3aTENN MOMYJISINH:
YUCJIEHHOCTb, IUIOTHOCTb, BO3PACTHAsI M TOJIOBask CTPYKTYpa, POKIAEMOCTh, MPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPALIUSL.

Dkoyioruueckasl CTpykTypa nomyiasiuuu. OlleHKa YUCICHHOCTH NOomyJsiuud. JnHamuka
MOMYJISIUUU U €€ peryssiuusa. buoTrnueckuii moTeHuHalI monyiasuud. MoaenupoBaHue JUHAMUKH
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nonyisuud. KpuBbele pocTa uMcIeHHOCTH mnomyisiuuu. KpuBble BbDKMBaHud. Perymsius
YHUCJICHHOCTH TOMYJISAIMA: posib (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIUX OT IUIOTHOCTH.
DkoJioruueckue crpareruu BunoB (I- u K-ctparerun).

[TonsitTue 00 »sKomormyeckoil Humie Buga. MecrooOutanue. MHoromepHasi MOJEINb
skonornyeckor Humm JIx.M. XarunHcona. Pa3zmepsl skonorndeckoi Humm. llorennuanbaas u
peann30BaHHAS HUILIU.

Bun kak cucrema nomynanuii. Apeansl BHAOB. BuIbl M MX KU3HEHHbBIE CTPATETHUU.
DKOJIOTMYECKUE YKBUBAJICHTBHI.

3aKOHOMEPHOCTH TIOBEACHUS M MUIPAlMA KUBOTHBIX. bHojlornueckue WHBa3uu
Yy’KE€pPOJIHbIX BUJOB.

JdemMoHcTpanuu

[Toprper: Ix. Y. XaTuynHCOH.

Tabnuupl 1 cXemMbl: « DKOJOTHUECKUE XapaKTEPUCTUKH monysiun», «[IpocTtpancTBeHHas
CTpyKTypa mnomyusiun», «Bo3pactHsle nupamuabl mnonynsuun», «CKOPOCTh 3aceIeHHs
MMOBEPXHOCTU 3EMJIM PA3IMUYHBIMU OpraHu3Mamm», «Mojens sxkonorudeckoit Humm Jx. U.
XaTYnHCOHAY.

O6opynoBanue: repOapuu pacTeHUN, KOJIJIEKINU )KUBOTHBIX.

JlabopaTopnasi pa6ora «IIpucmnocoOeHus ceMsH pacTeHUN K PacCEeNeHUIO.

Tema 9. Jkoj10rus cO001IECTB. IKOJOTHYECKHE CHCTEMBbI.

CoobmiectBa opraHu3MoB. buoiieHo3 u ero crpykrypa. CBs3M MEXIy OpraHu3MamH B
OuoreHose.

Okocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKUMOHANbHBIE OJOKH
OpPraHU3MOB B HJKOCHUCTEME: IMPOIYLEHThl, KOHCYMEHTBI, PEIyLeHThl. TpoduuecKkue ypOBHH.
Tpoduueckue nenu u ceru. Abuotnyeckue OJ0kH 3KocucTeM. [TouBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BewECTB ¥ MOTOK 3HEPTUH B IKOCHCTEME.

OcHOBHBIE MTOKA3aTENHN FKOCUCTEMBI. brioMacca U nmpoAyKius. DKOJIOTUYECKUE TUPAMUIbI
quces, Onomacchl 1 SHEpPIUu.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. @nykmyayuu. HanpaBieHHbIS
3aKOHOMEpPHbIE CMEHBI COOOIECTB — cyKieccuu. IlepBuuHble M BTOPUYHBIE CYKLIECCHM M HMX
MPUYMHBL. AHTPOIIOTEHHBIE BO3JEHCTBUS Ha cykueccud. KiummakcHoe coo0IIecTBo.
buopasnoobpasue u nogHOTa KPyroBopoTa BEHIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

IIpupoaHblE 3KOCHUCTEMBL. JKocucmemvl 03Ep U peK. IKOCUCEMbl MOpell U OKEeaHOos.
Oxocucmemvl myHOp, 1ecos, cmenetl, nNyCmbvlHb.

AHTpOIIOTEHHBIE  3KOCHUCTEMBL.  ArposkocucreMa. ArponeHo3. Pasmuuus wMexnay
AHTPOIIOT€HHBIMU U MPUPOTHBIMU IKOCUCTEMAMHU.

YpboskocucreMbl. OcHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['oponckast ¢iopa u payHa.
CunanTponuzauus ropojckoi ¢dayHbl. buomornueckoe ¥ XO3SIMICTBEHHOE 3Ha4YeHHE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3akoHOMEpPHOCTH  (OPMHPOBAHHMSI  OCHOBHBIX  B3aUMOJICHCTBHUH  OpPraHW3MOB B
aKocucTteMax. Ponb kackaonozo sggexma u 8u008-20uPuramopos (Kuouesvix 6udos) 6
@yukyuonuposanuu  sxocucmem. IlepeHOC HSHEpPrum U BEIIECTB MEXKIY CMEKHBIMU
OKOCUCTEMaMH. Y CTOMYMBOCTb OPraHU3MOB, IIONYJSIMUA M DKOCUCTEM B  YCIOBUSAX
€CTECTBEHHBIX U AHTPOIOT€HHBIX BO3JAEHCTBUM.
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Mexanusmbl  6030elicmeus  3a2pA3HeHUll  PasHblX MUnog Ha  cyOOpeaHu3IMeHHOM,
OpP2AHU3BMEHHOM, NONYIAYUOHHOM U  IKOCUCIEMHOM YDOBHAX, OCHOBbL IKONOSUHECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eticmaus. MeTon0I0rusi MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOITOT€HHBIX IKOCUCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuupel n cxemsl: «CTpyKTypa OHOIIEHO3a», «DKOCUCTEMA IIUPOKOJIMCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jeca», «DyHKIMOHAIbHBIE TPYIIB OPraHU3MOB B OJKOCHCTEMED,
«KpyroBopor BemiectB B 3kocucteme», «llemm mnuTanus (macTOMINHAS, JETPUTHAsN)Y,
«OKoJIOTHYECKasl MUPAMUJIA YHUCED», «DKOJIOTHYeCcKas upaMua Ouomaccol», « IKOIOruuecKas
nupamuia dHepruny, «OopazoBanue 6010Ta», «llepBuunas cykueccus», «Boccranosienue neca
mocJe moxapay», « JKocucTeMa 03epay», «ArporeHos», « KpyroBopot BemiecTs 1 MOTOK SHEPTHH B
arporeHose», «IIpumepsr ypooIKOCHCTEM.

ObopynoBanue: repOapu pacTeHUM, KOJUICKIUA HACEKOMBIX, Yydesla INTHUIl U 3BEpeH,
repOapuu KyJbTypHBIX U AUKOPACTYILIUX PACTEHUH, aKBApUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyenue u onrcanue ypooIKOCHCTEMBD).

JlabopaTopHas padora «/3ydyeHue pazHO0Opa3usi MEIKUX MTOYBCHHBIX YJICHUCTOHOTHX B
Pa3HBIX SKOCHCTEMAX.

JdKcKypeust «IKCKypcHs B TUIMYHBIA OuoreoleHo3 (B ayOpaBy, Oepe3HsK, €JIbHHMK, Ha
CYXOJOJbHBIN WIH MTOWMEHHBIHN JIYT, 03€p0, O0JI0TO)».

JKCKypeust «IDKCKYpCHsl B arpodKocHCcTEMY (Ha MOJIe UM B TEINIMYHOE XO3SIHCTBO)».

Tema 10. Buocdepa — rnodanbHas IKocucTeMa

buocdepa — obmermnanerapnas o6onouka 3emiH, TAE€ CYHIECTBYET WJIM CYIIECTBOBaja
KU3Hb. PazButne npencrapienuii o 6nocdepe B Tpyaax 3. 3rocca. Yuenue B. . Bepnaackoro o
6uocdepe. O6mactu 6nocdeps! u e€ cocran. JKupoe BeliecTBo Onochepsl 1 €ro GyHKINH.

3aKOHOMEPHOCTH CyllecTBOBaHUs Ounocdepsl. OcoOeHHOCTH OHOChEephl Kak TI00anbHON
sKocucTeMbl. JluHammMueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects U
OMoreoXuMHUECKUe LUKIIBI (yriaeposa, a3oTa). PutMuuHocTs siBneHuit B Ouocgepe.

3oHanbHOCTh Onochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIN: TYHAPA, XBOWHBIE
Jieca, CMEIIaHHbIE ¥ IUPOKOJIUCTBEHHBIC Jieca, CTEIH, CAaBaHHBI, IyCTHIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOpBs. KitmMaTt, pacTUTENBHBINA U KUBOTHBIH MHP OMoMOB cymu.CTpyKTypa U GyHKIHS
KHBBIX CUCTEM, OIIEHKAa UX PECYPCHOTr0 MOTeHIMaIa 1 buocepHbIx GpyHKIui. JeMoHcTpannu

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

Tabmuisr u cxemsl: «I'eocdepsl 3emmn», «KpyroBopot azora B npupone», «Kpyrosopot
yriaepona B npupoje», «KpyroBopot kuciopoaa B npupoe», «KpyroBopoT BoIsl B IPUPOIS»,
«OcHoBHble OMOMBI cymm», «Knumarnueckue mosica 3emnn», «Tywapa», «Taiiray,
«Cmemannplii  necy, «lllupokonmuctBennslii necy, «Cremb», «CaBaHHa», «IlycTbIHSY,
«Tponmueckuii necy.

O6opynoBanue: repoapuy pacTEHUN Pa3HBIX OMOMOB, KOJUICKITUH )KHBOTHBIX.

Tema 11. YesioBek U OKpYy:Kamomas cpeaa

DKoyornyeckue KpH3UChl M WX MpUYuHBL. BoszneiictBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYyIIHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHE BOAHOM cpenbl. OxpaHa
BOAHBIX pecypcoB. Pa3pymenne noussl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue KinMara.
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AHTpOIIOTEHHOE  BO3JICHCTBUE HA PpACTUTENBbHBIA M KUBOTHBIM Mup. Oxpana
PaCTHTENHHOTO U KUBOTHOTO MUpa. OCHOBHBIC MPHUHIIUIIBI OXPaHbl MPUPOABL. KpacHble KHUTH.
Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). Boranuveckue caapl U 300J0TUICCKUE
MapKu.

OcHOBHbIE MPHUHIIMIIBI YCTONYHUBOIO Pa3BUTHS YEIOBEYECTBA U MPHUPOALL. ParmonanbHoe
MPUPOJONOIB30BAaHUE M COXpaHEeHHEe Ouoyornyeckoro pasHooOpasus 3emuu. OOmue
3aKOHOMEPHOCTH TI00ATBHBIX SKOJIOTMUYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpH3Hca
U €0 BEpOSITHBIC OCIIEACTBHUS.

Pa3BuTHe METOJOB MOHUTOPUHIA pa3BUTHS OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemnvle uccnedoganus nepexooa K pecypcocoepezaioujeil. U KOHKYPEHMOCHOCOOHOU
sHepeemuxe. buonozcuueckoe pasnoobpazue u 6uopecypcol. Hayuonanvhvle ungopmayuonusie
cucmemsl, obecneyusaowjue O0OCMYn K UHDOpMAYUU NO COCMOSHUIO OMOEIbHLIX 6U008 U
axocucmem. OCHOBbI IKOpeabuIUmayuy IKOCUCmeM U cnocob608 Hopbhvl ¢ HUONOBPENCOCHUIMU.
Pexoncmpykyua mopckux u nazemuuix sKocucmem.

JdemMoHcTpanuu

Tabmumelt u  cxembl: «3arps3HeHre atMocdepb», «3arps3HeHHe TUuApochepb,
«3arpszHenue mouBbl», «llapHuKOBBIM dPdexT», «Ocobo oxpaHsIeMble MPUPOIHBIE
TeppUTOPUN», «MOJeNu ypaBIsieMOro MUPay.

O6opynoBanue: (Qororpaguu OXpaHsSEeMbIX pacTeHUH U IKUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepanuu, Kpacuon KHUTH peruoHa.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS OOYYArOIIMMHUCS
MIPOrpaMM CPETHETO OOIIET0 00pa30BaHUs: TUYHOCTHBIC, METAIIPEIMETHBIC U ITPEIMETHBIC.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA MPOrpaMMBbI IO 61/IOJIOFI/II/I BBIACIICHBI
CIICIYIOIINE  COCTABISAIONIME: OCO3HAHWE OOYYAIONIMMHCS  POCCHHCKOM  TpakIaHCKOM
UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIIPEEICHUIO,
Haiuyue momusayuu K OOy4EHHIO OHWOJIOTUH, yeleHanpasieHnoe paszeumue BHYTPEHHHUX
yOexXIeHU#l JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAAWIUN Pa3BUTHUS
OMOJIOTMYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYYAIOIIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMM  yCTAHOBKAaMH, [MPUCYIIMMH  CHUCTEME
OMOJIOTMYECKOTO  OOpa3oOBaHMsl, Haluyue  HNPAGOCO3HAHUS  DKOIOTUYECKOM  KYJIbTYpBHI,
CnocoOHOCMU cMasumy 1IN U CTPOUTH )KU3HEHHbIE TIIAHBI.

JIn4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPOrPaMMBbI MO OMOJOTHH JOCTHUTAIOTCA B €UHCTBE
y4eOHOW M BOCHHUTATEIBHOW AESITENFHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCHICKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U TYXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMHU, NPUHATHIMU B
o0liecTBe MpaBUJIaMH W HOPMaMHU TOBEJIEHHUS U CIOCOOCTBYIOT MpoOIleccaM CaMOIMO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPAa3BUTHS, Pa3BUTHUsI BHYTPEHHEH MO3HUIMHU JUYHOCTH, MATPUOTU3MA U
YBaXEHUS K 3aKOHY M IMPABOIMOPSAKY, YEJIOBEKY TPyJa U CTapUIEMy MOKOJICHHIO, B3aUMHOTO
yBaXEHMs, OEpeKHOro  OTHOUIEHMS K  KyJIbTYpPHOMY  HAclE€IuI0 U TPaAMLHUIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoint denepanunu, NpupoJIe U OKPYKAIOIIEH cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmMera «bromorusy MOMKHBI OTpaxaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIIMUXCS PYKOBOJICTBOBATHCS COPMUPOBAHHOIN BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHEHTAllMi, TMO3UTUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOLIUX TPAAUIMOHHBIM IIEHHOCTSM  POCCHMCKOTO  OOIIecTBa,
pacuIMpeHre >KM3HEHHOI'O OMNbITa M OMbITa JEATEIbHOCTH B IMPOIECCE peallu3alid OCHOBHBIX
HaIpaBJI€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpaIaHCKOro BOCHHUTAHUS: C(HOPMUPOBAHHOCTD IPAKJAHCKOW TMO3UIINU
oOyyarorerocs KaKk  aKTMBHOTO U

OTBETCTBEHHOTO YJIEHa POCCUIMCKOTO OOIIECTBA; OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaXKEHHE 3aKOHA U

MIPABOMOPSI/IKA; TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATENBHOCTH MPU CO3JaHUU YUEOHBIX
IIPOEKTOB,

peleHnH y4eOHBIX U IMO3HABATENbHbIX 33/1a4, BHITOJTHEHUN OMOJIOTMYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH OMPEEIATH COOCTBEHHYIO MO3HIIMIO IO OTHOLICHHIO K SBICHUSIM

COBPEMEHHOM KHU3HH U OOBSCHATH €€; yMEHUE YYUTBIBATb B CBOUX JACUCTBUAX

HE00X0IUMOCTh KOHCTPYKTHBHOI'O B3aUMOAEUCTBHUSI JIIOJEH C pa3HBIMU

yOeXKIeHUSMH, KyJIbTYPHBIMH LIEHHOCTSIMH U COLTUATIbHBIM TOJI0KEHUEM; TOTOBHOCTD K
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COTPYAHUYECTBY B MIPOIECCE COBMECTHOT'O BBHITIOJIHEHUS yUEOHBIX, T03HABATEIBHBIX U
HCCIIEI0BATENbCKUX 3a/]a4, YBAKUTEIBHOIO OTHOIIEHNS K MHEHHUIO
OIIIOHEHTOB MPH 00CYKICHUU CIIOPHBIX BOIIPOCOB OMOIOTHYECKOTO COACPKAHMS; TOTOBHOCTD
K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;
2) IaTPUOTHYECKOT0 BOCIIUTAHUS

c(hOpMHUPOBAHHOCTH POCCUIMCKON I'pa)IaHCKON UACHTUYHOCTH, IATPUOTU3MA, YBAXKEHUS K
CBOEMY Hapoj1y, UyBCTBa OTBETCTBEHHOCTH Mepel PonnHoi, ropaocTu 3a cBoii Kpail, CBOIO
Ponuny, cBOH sA3BIK U KyJIbTYpY, IPOLIOE U HACTOSIIEE MHOIMOHALMOHAJILHOrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K IPUPOAHOMY HACIEIUI0O U MaMSITHUKAM IMPUPOJBL,

JOCTUKEHUSIM
Poccun B Hayke, MCKyCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYJE; CIIOCOOHOCTh OLEHUBATh BKJIAJ
POCCHICKMX yUY€HBIX B CTAHOBJICHHWE W Pa3BUTHE OMOJIOTHH, MOHWMAHHS 3HAYCHHUS OMOJIOTHH B
[IO3HAHUM 3aKOHOB NPUPOJIbI, B >KU3HM YEJIOBEKAa M COBPEMEHHOro OOIlecTBa; HAeHHas
yOex AEHHOCTh, TOTOBHOCTD K CIY>KEHUIO U 3auute OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHHUSI:

OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIOCOOHOCTH OLIEHUBATh CHTYallMI0 M NMPHHUMATh OCO3HAHHBIE PEHICHUS, OPUEHTUPYSCH

Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH; OCO3HAaHUE JINYHOTO

BKJIaJ]a B IOCTPOEHUE YCTOMUMBOTO OyAyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOIMUTENSM, CO3JaHUIO CEMbHM Ha OCHOBE

OCO3HAaHHOTO
MIPUHATHS HEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUH C TPaAMLIMAMU Hapo1oB Poccuy;

4) 3¢TeTHYECKOro BOCIIUTAHMA:

ACTETUYECKOE OTHOLLEHUE K MUPY, BKJIIOUast 3CTETUKY ObITa, HAYYHOI'O U TEXHUYECKOTO
TBOpYECTBA, CIOPTA, TPYyJAa, OOLIECTBEHHBIX OTHOIICHUH; IMOHMMaHUE SMOLMOHAIBHOTO

BO3JICHCTBUS )KMBOW MPUPOJIBI U €€ IIEHHOCTH; TOTOBHOCTh K CaMOBBIPA’KEHUIO B Pa3HBIX

BUJIaX UCKYCCTBA, CTPEMJIEHUE TIPOSBIIATH
KauecTBa TBOPYECKON JIMUYHOCTH;

5) pu3nyeckoro BocnuTaHus, GopMHPOBAHHUS KYJbTYPHI 310POBbS U
3MOLMOHAJIBLHOIO 0JIArONMOTyYHs:

MMOHUMaHNE U pean3aius 3JJ0pOBOTO U 0e30MacHOro 00pasa >XKM3HU (30pOBOE MHUTAHHE,
COOJIIO/ICHHEe TUTHEHUYECKUX MPaBUJI M HOPM, COAJIAaHCUPOBAHHBIA PEXHUM 3aHATUN U OT/bIXA,
perynsipHas (u3UYecKas aKTHBHOCTb), OEpEeXHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY M NICUXHUYECKOMY 370POBBIO; TOHUMAHUE IEHHOCTH
MIPaBUJI UHIAUBHUIYaJIBHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO
MIOBE/ICHUS B CUTYAlUAX, YIPOKAIOIIUX 30POBbIO U KU3HU JIIOJIEH; OCO3HAHUE TOCIEACTBUN U

HETPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOTOJIs,

HapKOTUKOB, KypeHUs );

6) TPyA0BOro BOCIIUTAHMSA:
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TOTOBHOCTB K TPY/y, OCO3HaHKE IIEHHOCTH MacTepCTBa, TPYI0II00ue;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKOW U COLIMATIbHON HAIPABICHHOCTH,
CIOCOOHOCTh HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOJHSITH TAKYIO ACSITEILHOCTD;

WHTEPEC K pa3IndHbIM chepam mpodecCHOHATBHON ASSITETLHOCTH, YMEHHE COBEPIIATh
OCO3HaHHBIN BRIOOp Oymymei mpodeccuu U peain30BBIBaTh COOCTBEHHBIC KU3HCHHBIE TUIAHBI,

TOTOBHOCTB U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCE

KHU3HH,
7) 3K0JIOTrHYeCKOIr0 BOCIIMTAHUS:
IKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPO/IC KaK UCTOYHUKY JKU3HU Ha 3emMIle,
OCHOBE €€ CYIIIeCTBOBAHUS;
MOBBIIICHUE YPOBHS IKOJIOTUYCCKON KYJIbTYPbI: IPUOOPETCHHE OIBITA TUIAHUPOBAHHUS

IIOCTYIIKOB M OLEHKM HX BO3MOXHBIX IOCJIEICTBUN A OKpPYXKarOIIEW Cpelbl; OCO3HAaHUE
r100aNbHOTO XapakTepa 53KOJOIMYeCKHMX NpoljeM U MyTell MX pelleHHs; CIOCOOHOCTb
UCIOJb30BaTh MPHOOpETaeMble NPU HM3YYEHUU OHMOJOIMHM 3HAHHUA M YMEHUS IPHU pELICHUU
npobseM, CBA3aHHBIX C palMOHAJIbHBIM IMPUPOAONOIb30BaHUEM (COONIO/IEHHE IPaBUII
IIOBEICHUS B IIPUPOJE, HANPABICHHBIX HA COXPAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX, OXPAHY
BUJIOB, OJKOCHUCTeM, Ouocdepbl); aKTHUBHOE HENpHUSATHE JEHCTBUM, NPUHOCALIMX Bpe[
OKpY’Karolled HNpUPOJHOHN cpene, yMEHHe MPOrHO3UPOBaTh HEOJIArONpUsATHBIE 3KOJIOIMYECKHUE
IIOCJIEICTBUS NPEIIIPUHUMAEMBIX JEHUCTBUM W INPENOTBpAIaTh HX; HAIMYHAE PA3BUTOIO
9KOJIOTHUYECKOI'0 MBIIUICHHUS], YKOJIOTUYECKON KYJIBTYPBI, ONbITA ACSITEIBHOCTH JKOJIOTUYECKON
HaIlpaBJIEHHOCTH, YMEHUS PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIBHOW, KOMMYHUKATHUBHOW M
COLIMAJIBHON NMPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUYECKOMN IEATEIBHOCTH JKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMUPOBAHHOCTb ~MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HayKM W OOIIECTBEHHOM MPAaKTUKHM, OCHOBAHHOTO HAa JHalore KyJbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTAa B MOJMKYJIBTYPHOM MHUPE; COBEpIICHCTBOBAHUE
S3BIKOBOM M UNTATENIbCKOM KYJIBTYpPbI KaK CPEJICTBA B3aUMOAECHCTBHUS
MEX]Y JIObMH U MO3HAHUS MHpA; TOHUMaHHUE CIIEIU(PHUKN OMOJIOTUN KaK HayKH, OCO3HAHUS €&

poiu B GOpMUpPOBaHUU
PalMOHATBHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUU 1IEJIOCTHOTO MPEICTaBIEHUS 00 OKpY’KaloIeM
MHpE KaK O €IUHCTBE IPHUPOJbI, 4YeJIOBeKa M OOIIeCTBa, B TO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U PeleHUH MPOo0JieM COXpaHEHHs MPUPOIHOTO paBHOBECHUS; YOXKIEHHOCTD B
3HaYMMOCTH OMOJIOTHH JUIsi COBPEMEHHOM IMBUIIM3AMU: 00eCrieueHUsI HOBOTO YPOBHS Pa3BUTHUS
MEIULUHBI, CO3JaHUE MEPCHEKTUBHBIX OMOTEXHOJOIHH, CIOCOOHBIX pemaTh pecypcHbIe
MpoOJIeMbl Pa3BUTHUS YENOBEUECTBA, MOMCKA MyTeH BbIXOAA M3 TJIOOATBHBIX HKOJIOIMYECKUX
npo6sieM 1 obecriedeHus Nnepexoia K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY HCIIOJIb30BaHUIO
MPUPOJHBIX PECYpCcOB M (POPMHPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU; 3aUHTEPECOBAHHOCTH B
MIOJlyYCeHUH OWOJIOTMYECKUX 3HAHMM B LENSIX IOBBILIEHUS OOWICH KyJbTyphl, €CTECTBEHHO-
Hay4YHOM IPaMOTHOCTH, KaK COCTaBHOM 4yacTu (YHKLIHMOHAJIBHOM IPaMOTHOCTU OOydYaroluxcs,
¢dopmupyeMoil mnpu u3ydeHMH OHOJOrMM; IIOHMMAaHME CYIIHOCTH METOJOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH MCIOJIb30BAThH IMOTy4aeMble 3HAHUS IS
aHaIM3a U OOBSCHEHMS SIBICHUI OKPYKAIOIIET0 MHpa M MPOUCXOIANIMX B HEM HM3MEHEHUH,
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yMEHHE /ienaTh 000CHOBaHHbIE 3aKJIIOUEHHS Ha OCHOBE HAyUHBIX (PAKTOB U UMEIOIUXCS JaHHBIX
C LEJNbI0 TOJIyYeHHs] JOCTOBEPHBIX BBIBOJOB; CHOCOOHOCTH CAMOCTOSITEIHHO HCIIOJIB30BATh
OuoJIOTNYeCKHEe 3HAHUS ISl PELICHUS

npobJieM B pealbHBIX JKM3HEHHBIX CUTYAIMsIX; OCO3HAHHME LEHHOCTH HAYyYHOH AEATENIbHOCTH,

TOTOBHOCTb OCYHIECTBJISATH IPOEKTHYIO U

UCCIIEIOBATENbCKYIO JIEATENbHOCTh UHAUBUAYAIBHO U B I'PYIIE; TOTOBHOCTh U CIIOCOOHOCTH K
HENpepbIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHUIO, K AKTUBHOMY IOJTyYEHHIO HOBBIX 3HAHUH 110
OMOJIOTUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTSIMH.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaTbl OCBOEHMsI yueOHOro mnpenmera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCIUILUTUHAPHBIC
(MexmpeMeTHbIE) 00LIEHAYYHbIE TOHITHSI, OTPAaXKAIOIINE 11€JIOCTHOCTh HAYYHOM KapTHUHBI MUpa
u CHGHI/I(l)I/IKy MCTOJOB IMO3HAaHMs, UCII0Jb3YCMbBIX B €CTCCTBCHHBIX HAayKax (BCHIGCTBO, SHEPru-,
SIBJICHHE, MPOIECC, CUCTEMa, HAyYHBIH (aKT, MPUHIMIL, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIICOBaHUE, HAOIIOJCHUE, M3MEPCHHUE, SKCIIEPUMEHT W JPyTue); YHUBEpPCAbHBIC
yueOHbIe JIeHCTBUs (IIO3HABATEIIbHBIC, KOMMYHUKATHBHBIC, PETYJISTHBHBIC), 00CCIICUMBAIOIINE
¢dopmupoBanre (QYHKIIMOHAILHOW TPAMOTHOCTU U COIMAIBHON KOMIIETCHIIMM OOYYarOIIMXCS;
CIOCOOHOCTh oOyJaromuxcs MCIIONIb30BATh OCBOCHHBIE MEXTUCIUTUTMHAPHBIE,
MHPOBO33PEHUYECKHNE 3HAHUS U YHUBEpCAJIbHbIE Yy4eOHble JEWCTBUS B IO3HABATEIbHOU U
COLIMAJIbHOU MPAKTHKE.

B pesynpraTe wu3yueHus OHOJOTMM Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHHs Y
oOyyaromierocss OyayT cOpMHUpPOBAHBI MMO3HABATEIbHBIE YHUBEPCAIbHBIC y4E€OHBIE JIEHWCTBUS,
KOMMYHHUKATHUBHBIE YHUBEpCAJIbHbIE Y4YeOHbIE JEHCTBHS, PpETYJIATHUBHbIE YHHUBEpPCAIbHbIE
y‘~IC6HI>IC HeﬁCTBHﬂ, COBMCCTHAA ACATCIBHOCTD.

MeTtanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS TPOTPAaMMBI CPETHET0 OOIIero oO0pa3oBaHHS
AOJIKHBI OTpaXaTh:

OByaieHNe YHMBEPCAIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J€HCTBUSIMU:

1) ©a3oBble JIOTHYEeCKHMEe JIEHCTBHUSI:  CaMOCTOSATENBHO  (OPMYJIUpOBATH U
aKTyaJU3upOBaTh MPoOIEMy, paccCMaTpUBaTh €€
BCECTOPOHHE; UCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIUICHUS (aHaIN3a,
CHUHTE3a, CpaBHEHUs, Kiaccuukanuu, OOOOIIEHHS), PACKPHIBATH CMBICT OHUOJIOTHYECKUX
MOHSATHH
(BBIOENATh WX XapakTepHbIE TPU3HAKH, YCTAHABIWBATH CBA3M C JPYTHUMH TOHSTHSIMH);
ONPEACIISTE e AEATEIIbHOCTH, 3a/1aBasi IapaMeTpbl U KPUTEPUHU UX TOCTUKECHUS,
COOTHOCUTH  PE3yJbTaTbl  JESATEIBHOCTA C  TOCTaBJICHHBIMM  LIEJISIMU;  HCIIOJIb30BaTh
OHMOJIOTHYECKHE MOHITHS JIJIsl OObsICHEHUS (DAKTOB U SIBICHUH KUBOM
MPUPOJIBI; CTPOUTH JIOTHYECKUE PACCYXKIEHUS (MHAYKTHBHBIC, JCIYKTUBHBIC, 1O AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHsS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYITUPOBATH
BBIBOJBI M 3aKJIIOYCHHS; NPUMEHATh CXEMHO-MOJENBHBIE CpPEACTBA JUISl MPEACTABICHUS
CYIIECTBEHHBIX CBSI3¢i M OTHOIICHHH B HW3Y4aeMbBIX OHMOJOTHYECKMX OOBEKTaX, a TaKke
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MPOTUBOPEUYUI PA3HOrO POJIa, BBISIBICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH PEHICHHS MPOOIEMBbI C YIETOM aHAIN3a UMEIOIIUXCS MaTEPHATTbHBIX

Y HEMAaTEPHUAJIbHBIX PECYPCOB; BHOCUTh KOPPEKTHUBBI B JECATEIBHOCTh, OLIEHUBATH COOTBETCTBHUE
pe3yJIbTaTOB LEIISAM,

OIICHUBATh PHCKH TIOCJIEJACTBUI JIEATEIHHOCTH; KOOPJWHUPOBATH M BBINOJIHATH pPabdOTy B

YCJHOBUAX PEATBHOI0, BAPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICICTBHS; pa3BUBATh KPEATUBHOE MBILUICHUE TIPU

pElIeHNH KU3HEHHBIX MPOOIEM.

2) 0a3oBble HMCCJAeNOBATEIbCKME JICHCTBHSI:  BJIAJECTh  HAaBbIKAMH  y4eOHO-
UCCIIEIOBATENIbCKOM M TMPOEKTHOM  JAESITEIbHOCTH, HaBBIKAMHM  pa3pelieHuss mpodiem,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEIHHOMY MOUCKY METO/O0B PELICHUS MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHbIX METO/I0B [103HAHMUS;

WCIIONb30BaTh PA3JMYHbIE BHUJABl JEATEIIBHOCTH MO TMOJYYEHHIO HOBOI'O 3HAHHUS, €ro
UHTEpIIpETAINH, MPEOOPa30BAHUIO M MPUMEHEHUIO B Y4YEOHBIX CUTYallUAX, B TOM YHUCIE MPHU
CO3/IaHUU YYEOHBIX M COLMAIBHBIX MPOEKTOB; (POPMUPOBATH HAYYHBINA TUIl MBILUICHHUS], BIaJIETh
HAay4YHOM TEPMHUHOJIOTHEN, KIIFOYEBBIMU
MOHATHSIMH M METOJIaMU; CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 33/1aul B 00pa3oBaTeNbHOI

JEeSATEIbHOCTH U
KU3HEHHBIX CUTYaLUSIX; BBISBIATH IPUUMHHO-CIIEACTBEHHBIE CBSI3M U aKTyaJIU3UpOBaTh 3a]ady,
BBIJIBUTaThb THUIIOTE3y €€ pEIICHUs, HAaxXOAUThb AapryMEHTBl JUIs JOKa3aTelbCTBA CBOMX
YTBEPKICHHM, 3a7aBaTh MMapaMeTPbl U KPUTEPUHU PEILICHUS; aHAIIM3UPOBATDH ITOJYUYECHHBIE B X0/1€
pELLIEHUS 3a1a4U Pe3yJIbTaThl, KPUTUYECKHU OLICHUBATh
UX JTOCTOBEPHOCTB, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX; 1aBaTh

OLIEHKY HOBBIM CUTYaIIUsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

OCYIIECTBIATH IIeNIEHANIPABIEHHBIN MOMCK MEPEHOCa CPEJICTB U CIIOCOOOB ACHCTBUS B
NMpopECCHOHANBHYIO CPEAY; YMETh MEPEHOCUTh 3HAHWS B TIO3HABATEIBHYIO U IMPAKTHUYECKYIO
obsacTu

KU3HENEATSIFHOCTH; yMETh WHTETPHPOBATh 3HAHHUA W3 Pa3HBIX

MPEAMETHBIX 00J1acTel;

BBIJIBUTATh HOBBIC UJICH, TIPE/IIaraTh OPUTHHAIBHBIE MTOIXOBI H PEIICHHS, CTABUTh
pOOJIEMBI B 33]1a9H, IOITYCKAIOIINE alTbTePHATHBHBIC PETIICHHUS.

3) paGora ¢ nungopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HMCTOYHUKAX MHPOpManuu (TEKCTe yd4eOHOro mocoodus,
HAYYHO-TIONMYJISIPHOM JIUTEpaType, OMOIOTUYECKUX CIIOBAPSX M CIIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax mgaHHbIX, B VHTepHeTe), aHaNM3UpOBaTh HMH(POPMAIMIO Pa3INYHBIX BUAOB M (opMm
NPEJCTaBICHNUS, KpPUTHYECKH OLEHHBaThb €€ JOCTOBEPHOCTb M  HENPOTHBOPEYUBOCTH;
(bopMyaHpOBATh 3aIIPOCHI U TPUMEHSTH Pa3IMYHbIE METOIbI IIPU TIOUCKE U 0TOOpE
OMoJIOTHYeCKOW MH(pOpPMAIIMK, HEOOXOIUMOMN IS BBIMOJHEHUs YYEOHBIX 3a7ad; MpHOOpeTaTh

OTIBIT MCTIOIb30BaHUs UH(POPMAIIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATh KYJIbTYPY AaKTHBHOI'O WCIIOJIb30BAHUS PA3IMYHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOATEIILHO BEIOMPATh ONTUMATILHYIO (DOpPMY MpECTaBICHUS OMOJIOTHYECKOM
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uHpopmManuu (CXembl, TpapuKH, TUarpaMMbl, TAaOJIHUIIBI, PUCYHKH U APYroe); UCIOIb30BATh
HAYYHBIN SI3bIK B KAQUECTBE CPEJCTBA MPH padboTe ¢ OMoIOTHYeckoi nH(popMaIe: NpuMeHsTh
XUMHUYECKHe, (U3MUECKUe M MaTeMaTH4YeCKUe 3HAKU U CHMBOJBI, (OPMYJIBI, a0OpeBHATYpY,
HOMEGHKJIATYpY, HCIOJb30BaTh M MPeoOpa3oBhIBATh 3HAKOBOCHMBOJIMYECKHE CpE/ICTBA
HATJISITHOCTH; BIIAJICTh HABBIKAMHU PACIIO3HABAHUS M 3alUTHI HH(OpMAIK, HHPOPMAIIMOHHON
0€30MaCHOCTH JTMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM e CTBUSIMU:

1) o0lIeHHe: OCYIIECTBISTh KOMMYHHUKAIIMM BO BCeX cdepax >KU3HU, aKTUBHO
y4acTBOBATh B JHMAJIOTe WM JUCKYCCHUU IO CYIIECTBY OOCYKIaeMoi Tembl (yMEHHUE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCHUTEIHHO BBINIOJHECHUS Ipe[iaraeMoil  3ajaud,
YUUTHIBATh HMHTEPEChl M COTJIACOBAHHOCTh IO3WIMHA JPYrMX YYacTHUKOB JHAlOra WK
JMCKYCCHH); paclio3HaBaTh HEBEpOAJbHBIC CpPEACTBA OOINICHMs, TI[OHUMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3BHUKHOBEHUSI KOH(DIMKTHBIX CUTYallMid, yMETh CMAT4aTh
KOH(JIMKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMH CHOcOOaMK OOIICHUS W B3aWMOJICHCTBUS, MOHMMATh HaMEPEHUS
JPYTUX JIOACH, TPOSIBIIATh YBAXKHUTEIHHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOH (opme
(bopMyIHpOBaTh CBOM BO3paKEHHsI, Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOK TOYKY 3PEHHUS C
WCTIOJIb30BAHUEM S3BIKOBBIX
CPECTB.

2) COBMeECTHasl /IeSITeJIbHOCTh: TOHUMaTh U MCIOJIb30BaTh IPEHMYILECTBA
KOMaHIHOW M MHIUBUAYyAJIbHOW pabOTBl MpH pPEUIeHHH OHOJOTMYECKOW MpoOsIeMBl,
000CHOBBIBAaTh HEOOXOAMMOCTb PUMEHEHHUS TPYIIOBBIX ()OPM B3aMMOAEHCTBHS MPH PEIICHUH
yueOHOH 3amauM; BHIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ y4y€ToM O0IuX
UHTEPECOB U
BO3MOKHOCTEH Ka)XIOro 4jeHa KOJIJIEKTHBA; MPUHUMATh LEIM COBMECTHOW JAEATeNbHOCTH,
OpPraHU30BBIBATh U KOOPIAMHUPOBATh JIEHCTBUA MO €€ JOCTUKEHUIO: COCTABIATH IUIaH JeHCTBUA,
pacripesienaTh pojad C y4€TOM MHEHMH YYaCTHUKOB, OOCYXIaThb pE3yJbTaThl COBMECTHOU
paloThl; OLIEHMBATh KaueCTBO CBOETO BKJIAJa M KaXKJIOTO0 yYacTHMKa KOMaHAbI B OOIIMHA
pe3yabTart
o pa3pabOTaHHBIM KPUTEPHUSIM; NpeJlaraTh HOBBIE MPOEKTHI, OLEHUBATh HJIEH C MO3HMLUHU

HOBM3HBI, OPUTHHAIBHOCTH,

NPAKTUYECKOH 3HAYUMOCTH; OCYIIECTBIATh IO3UTHBHOE CTPATETHUECKOE IOBEJCHHE B

Pa3IUYHBIX CUTYAIHSIX,

MPOSIBJISITH TBOPUYECTBO U BOOOpakeHUe, ObITh MHULIMATUBHBIM. OBJ1ageHue

YHUBEPCAJbHBIMH PeryIsTHBHBIMM 1€l CTBUSAMU:

1) camoopraHu3anusi: UCIOJIb30BATH OMOJOTMYECCKUE 3HAHUS IS BBISBIICHUS TIPOOJIEM U

WX PEIICHHS B

KU3HEHHBIX U YYEOHBIX CUTyalUsiX; BHIOMpPATh Ha OCHOBE OMOJOTMYECKMX 3HAHUH LieJeBbIE U
CMBICJIOBbIE YCTAaHOBKM B CBOMX JEWCTBUAX M IMOCTYIKAaX MO OTHOIICHHIO K >KHUBOH Mpupoje,
CBOEMY 3JI0POBBIO U 3/I0POBBIO OKPYKAIOIIKX; CAMOCTOSITEILHO OCYIIECTBIISITh IO3HABATEIbHYIO
NeSITeNIbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHpPOBaTH COOCTBEHHBIE 33/JaYd B
00pa3oBaTEeNbHON JCITENFHOCTH M KU3HEHHBIX CHUTYAIHUSX; CAMOCTOATEIHHO COCTABJIATH ILJIaH
pereHust MpoOIeMbl C YIETOM UMEIOIIUXCS PECYPCOB,
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COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHUN; JaBaTh
OLICHKY HOBBIM CUTYaLlUsIM;
pacmmpsATh paMKH Y4eOHOro MpenMeTa Ha OCHOBE JIMYHBIX NPEIANOYTEHHH; aenarh
OCO3HAHHBII BBIOOp, APrYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a pEILCHUE;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSBICHUIO IIUPOKOH SPYAULINU B PAa3HBIX 00JIaCTAX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYpHBI YPOBEHD.

2) CAMOKOHTPOJIb: JaBaTb OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb

KOPPEKTUBBI B ACITEILHOCTD, OLIEHUBATH
COOTBETCTBUE pE3yJIbTAaTOB LIEJSAM; BIAJETh HaBbIKAMU II03HABATENIbHOM peduieKCHH Kak

OCO3HAHUs COBEPIIAEMbIX NEHCTBUI
Y MBICIIUTEIBHBIX MIPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUMU, UCIOJIL30BATh MPUEMBI peIeKCUU
JUISL OLICHKU CUTYallMH, BBIOOpa BEPHOTO pEIICHHs; YMETh OLEHHUBATh PUCKU M CBOEBPEMEHHO
MPUHUMATH PEIICHHSI TI0 UX CHUYKCHHIO; IPUHUMATh MOTHBBI M apTYMEHTHI IPYTUX MPU aHATH3E
pe3yJIbTaTOB AEATEIbHOCTH;

3) NpuHATHE ce0sl W JAPYruX: NpUHUMATh cels, MOHUMAas CBOU

HEJOCTaTKU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI APYTUX [IPU aHAIU3€ PE3yIbTaTOB
NesITeTbHOCTH;, TPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU; pa3BUBATh
CIIOCOOHOCTH TOHUMATh MUP C TO3UILMH JPYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHble pe3ynbTaThl OCBOCHMS coJepxaHUsd ydyeOHoro mpeamera «buomorus» Ha
yriIyOa€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecrieyeHne npouibHOro o0yuyeHHus 00ydaromuxcs
Oouosiornu. OHM BKIIOUAIOT: crneuupuyeckue i OHOJIOTMM HayyHble 3HAHUS, YMEHHsS H
CrocoObl JEMCTBUII 1O OCBOEHMIO, HUHTEpIpEeTallud U MpeoOpa3oBaHUI0 3HAHWUN, BHIbI
JESTEIbHOCTH MO TOJyYEHUIO HOBBIX 3HAHUW M WX NPUMEHEHUIO B Pa3IMYHbIX Y4YEOHBIX, a
TaK)X€ B pealbHbIX KU3HEHHBIX cuTyauusx. [IpenmeTHble pe3yabTaThl MPEACTaBIEHBI IO roJam
W3YYEHHUS.

[IpenmeTrHbie pe3yabTaThl OCBOEHHS yueOHoro mnpenmera «buonorus» B 10 knacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH 3HAHUN O MECTE U POJIM OUOJIOTUU B CUCTEME €CTECTBEHHBIX HayK, B
(GOpMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, B IO3HAHUU 3aKOHOB MPHUPOABI M
pelIeHny mpobieM paloHaIbHOIO MIPUPOI0NOIB30BaHuUs, O BKIIAIE POCCUICKUX U 3apyOeKHBIX
y4€HBIX B pa3BUTHE OWOJIOTMM; BIAJEHUE CHCTEMON OHOJOrMYEeCKMX 3HAHMW, KOTopas
BKJIIOUAET: OCHOBOIIOJIArarouiie OHOJOTUYECKUE TEPMHUHBI U TOHATUS (PKU3Hb, KIIETKa,
OpraHu3sM, MeTaboIm3M, TrOMEeOCTas3, caMoperyJsus, CaMOBOCIIPOU3BEICHNUE,
HaCJIe/ICTBEHHOCTh, M3MEHYMBOCTb, POCT M pPa3BUTHE), OUMOJOIMUYECKHE TEOpUM (KIETOYHas
teopus T. llIBanna, M. Illneitnena, P. BupxoBa, xpoMmocoMHasi TeOpusi HACIEACTBEHHOCTH T.
Moprana), yuenus (H. Y. BaBunoBa — 0 ieHTpax MHOroo0pas3us U MpOUCXO0XKICHUS KYJIbTYPHBIX
pacTeHuil), 3aKoHbI (eJUHOOOpa3Hsi MOTOMKOB IIEPBOIO MOKOJEHHUS, PACIICIUICHUS, YUCTOTHI
raMmeT, HE3aBUCUMOIro HacienoBaHus . MeHzens, ToMOJOrH4ecKUX PsIIOB B HACIEACTBEHHOMN
m3menunBocTy H. V. BaBuioBa), mpuHUUIIBI
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(KOMIIEMEHTapHOCTH ); BJIaZICHE OCHOBHBIMU METOAAMH HAYYHOI'O ITO3HAHUS, UCIIOJIb3YEMBIX B
OMOJIOTUYECKUX
MCCIIEIOBAaHMSIX KUBBIX O0BEKTOB (OMHCaHUe, U3MEPEHHE, HAOII0ICHNE, SKCIIPUMEHT); YMEHHE
BBIIEJISITh CYLIECTBEHHbIE IIPU3HAKU: BUPYCOB, KJIETOK IIPOKAPHOT U 3YKapHOT,
OJTHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCJIE OaKTepHii, TpuOOB, pacTeHuil,
KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM OPraHOB PACTEHMM, KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB JKU3HEIEATENBHOCTH, IPOTEKAIOIINX B OPraHU3Max pacTeHUH, )KUBOTHBIX U
4eJI0BEKa, OMOJIOTMYECKUX MTPOLECCOB: 0OMEHA BEIIEeCTB (MeTab0JIn3M), IPEBPAILEHUS SHEPTUH,
OpOrKeHUsI, aBTOTPOPHOI0 M reTepoTpoHOro THUIOB MUTAHU, (POTOCHUHTE3a M XEMOCHHTE3A,
MHTO3a, MeH03a, raMeToreHesa, sMOpHOreHesa, HOCTAMOPHUOHAIBHOTO
pa3BUTHS, Pa3sMHOXEHHUs, HHAUBUYyaJIbHOI'O Pa3BUTUS OpraHu3Ma (OHTOreHesa),
B3aUMOJICHCTBUSI F€HOB, FeTepo3Kca, UCKYCCTBEHHOI0 0T00Opa; yMEHHE yCTaHABIMBATh
B3aMMOCBSI3U MEX/1y OpraHOUIaMU KJIETKU U UX (PyHKIUAMH,
CTPOCHHUEM KIJIETOK Pa3HbIX TKaHEH M MX (QYHKIHIMH, MEXKIY OpTaHAMH M CUCTEMAaMU OPTaHOB Yy
pacTeHMii, >KMBOTHBIX W 4YeJlOBEKa M HUX (YHKUHUAMH, MEXKAY CHCTEMaMu OpPraHoB U HX
GYHKIMAMH, MEXAy STanaMd OOMEHa BEIIECTB, 3TalaMH KIETOYHOTO LHWKIA U KU3HEHHBIX
LUKIOB OpPraHW3MOB, JTanamMy 53MOPHOHAJIBHOIO pa3BUTHSA, TEHOTUIOM U (PEHOTHIIOM,
¢dbeHoTUnOM 1 (pakTopamMu cpenbl OOUTaHHS;
YMEHHE BBISABIIATH OTIMUUTEIbHBIC IIPU3HAKH JKUBBIX CUCTEM, B TOM YUCIIE PACTEHUH,

JKMBOTHBIX M YCJIOBCKA, YMCHHC HCIIOJIB30BaTh COOTBCTCTBYIOIIUE apryMCHTEI, 6I/IOJ'IOFI/I‘I€CKYIO
TEPMHUHOJIOTHUIO U

CHMBOJIMKY ISl JOKA3aTEIbCTBA POJICTBA OPTaHM3MOB Pa3HBIX CHCTEMATUYECKUX TPYII; YMEHHUE
peuiaTtb OHOJIOTHYECKHE 3aaa4u, BbIABIATE NPUIHUHHO-CICACTBCHHBIC CBA3U MCKIOY

UCCIIelyeMbIMI OMOJIOIMYECKMMHU MPOLIECCAaMU U SIBJICHUSMH, JieNlaTh BBIBOABI U MPOTHO3BI Ha

OCHOBAHUHU IIOJYYCHHBIX PC3YJIbTAaTOB; YMCHHC BBIIIOJHATH J'Ia60paTOpHI>Ie U MPAKTHYCCKUC

paboThl, cOOMIOAATH MTpaBUIIa MIPU

paboTe ¢ yueOHbIM U 1a00paTOpPHBIM 000pYIOBaHUEM; YMEHHE BbIIBUTaTh THIIOTE3bI, IPOBEPSThH
WX SKCIIEPUMEHTAIBHBIMH CPEICTBAMU,

dbopMynupys 11eJb UCCIeI0BaHUs, AaHATU3UPOBATh MMOTYYCHHBIE Pe3yIbTaThl U JENIaTh BHIBOJIBI,
YMEHHE YYacTBOBaTh B Y4YeOHO-HCCIEIOBATEIHCKOH paboTe IO OWOJOTUM, SKOJOTHH H
MeIUIMHE, TIPOBOAMMOI Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, M MyOIMYHO IMPEICTABISATH
MOJTyYeHHBIE Pe3yNIbTaThl Ha YYCHWYECKHX KOH(EPEHIMAX; yYMEHHUE OICHUBATh JTUYECKHE
aCTIeKThl COBPEMEHHBIX HCCIICZIOBAaHMM B 00JacTH OWOJOTHH W MEIUIMHBI (KIOHHpPOBAaHWE,
HCKYCCTBEHHOE OILJIOJIOTBOPEHHE, HAMPABICHHOE W3MEHEHHE TeHOMAa U CO3/IaHUe TPAHCTEHHBIX
OpPraHM3MOB); YMEHHE OCYUIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccrnoHalIbHOM
NeSITeTbHOCTH B
o0acTi OUOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH, CEIIbCKOTO XO35AHCTBA, MUIIEBOI
MIPOMBIIIJICHHOCTH, YIUIyONSTh TO3HABaTENbHBI HMHTEpPEC, HAIpaBJICHHBI HAa OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIICH mpodeccnr M MPOJODKEHHE OWOJIOTHYECKOTO 00pa3oBaHHUS B
OpraHM3alusIX CpeHero NpohecCUOHaIbLHOTO U BBICIIEI0 00pa30BaHMUsL.

[IpenmerHsie pe3ynbTaThl OCBOeHHs yuyeOHoro mnpeamera «buonorus» B 11 Knacce
JOJKHBI OTPAKATh:
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c(OPMHPOBAHHOCTH 3HAHUN O MECTE M POJIK OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMHpPOBAaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, B TO3HAHUH 3aKOHOB
IPUPOJBI M PEUICHUU SKOJIOTUYECKUX MPOOJIEM YelIOBEUEeCTBa, a TaKKE B PEIICHUH BOMPOCOB
palMOHAJIBLHOTO MPHUPOAONONB30BaHUsA, M B (OPMUPOBAHWU IIEHHOCTHOTO OTHOILIEHUS K
MpHUpoJe, OOIIECTBY, YEIOBEKY, O BKJIAa/J€ POCCUMCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOrOB B
pa3BuTHE OMOJIOTHMH; YMEHHE BIIAJICTh CHUCTEMON OMOJOTMYECKMX 3HAHMH, KOTOpas BKIIOYAET
onpejeNieHUus] M TMOHUMAaHUE CYIIHOCTH OCHOBOIIOJIAraloMIMX OHOJOTMYEeCKUX TEPMUHOB H
MOHATUN (BUI, dKOCHCTeMa, Ouocdepa), OMonorndeckue TeopuH (SBOIIOLNMOHHAS Teopus Y.
JlapBuHa, cuHTeTHYecKas Teopus sBoironuu), ydeHus (A. H. CeepmoBa — 0 myTsixX u
HampaBiieHusix sBomonuu, B.M. Bepnanckoro — o Ouocdepe), 3akoHbI (F€HETHUUYECKOTO
paBHoBecust Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxoxacrtsa K. M. bapa), npasuna
(Mmuaumyma O. JIuOuxa, 3KOJOTMYECKOW NHUpaMHAbl HEPrHM), TMIIOTE3bl (TUIOTE3a «MHUpa
PHK» V. T'unbepra); yMeHue BIaJeTb OCHOBHBIMM METOJAAMHM HAy4YHOrO I103HAHUS,
UCIOJIb3YEMBIMU B OHMOJIOTMUECKUX MCCIEAOBAHUAX KUBBIX OOBEKTOB M 3KOCHCTEM (OIHCaHUE,
U3MepeHue, HaOII0/IEHNE, 3KCIEPUMEHT), CIIOCOOaMH BBISBICHUS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B IPUPOJIE; YMEHHME BBIACIATh CYLIECTBEHHbIE NMPU3HAKU: BHUJOB, OMOI€OlI€HO30B,
9KOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBIXKYIIErO M Pa3pbIBAIONIErO €CTECTBEHHOTO
0TOOpa, ATOMATPUUYECKOT0 M CHUMIATPUUYECKOr0 BUAO00pA30BaHUs, BIUSHUS JIBUKYIIUX CHUII
SBOJIIOIIMM Ha TE€HO(OH[ MOMYJSAIUH, MPUCIOCOOIEHHOCTH OPraHu3MOB K cpele oOuTaHus,
YyepelOBaHMsI HAIpaBJICHUW HBOJIOLWHU, KPYroBOpOTa BEIIECTB M TIOTOKa DJSHEPruu B
HKOCHUCTEMAX;

YMEHHUE YCTAaHaBJIMBAaTh B3aMMOCBS3UM MEXIy HpOIecCaMi HBOJIIOLUH, ABIKYIIUMH
CHJIAaMH aHTPOIOIreHe3a, KOMIIOHEHTAaMH Pa3IMYHbIX 3KOCHCTEM M IMPHUCIOCOOICHUSAMU K HUM
OpPTraHU3MOB; YMEHHE BBISBIIATH OTIMUYNTEIIbHBIE TPU3HAKH JKUBBIX CHCTEM, PUCIIOCOOIEHHOCTD
BUJOB K cpele oOuTaHus, aOMOTHYECKMX U OHOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM,
B3aMMOCBSI3€il OPraHU3MOB B COOOIIECTBAX, AHTPONOTCHHBIX U3MEHEHUH B HKOCHCTEMAax CBOEH
MECTHOCTH; yYMEHHE MCMOJb30BaTh COOTBETCTBYIOUIME apryMEHTBI, OHOJIOTMYECKYIO
TEPMHUHOJIOTHI0O M  CHUMBOJIMKY JUISI  JOKa3aTeJbCTBA POJACTBA  OPraHU3MOB  pa3HBIX
CHCTEMAaTHYEeCKHX TPYII, B3aWUMOCBS3M OPraHMU3MOB W Cpeasl OOWTaHWs, EIMHCTBA
YeJIOBEYECKHX pac, HEOOXOAMMOCTH COXpPaHEHHMsI MHOTooOpasusi BHJIOB M HSKOCHUCTEM Kak
YCIIOBHUSI COCYIIECTBOBAHUS NMPUPOBI U YEIOBEUECTBA; YMEHHUE pelliaTh OMOJIOrHYecKHUe 3aauu,
BBISIBIISITH TIPUYUHHO-CIICJICTBEHHBIC CBSI3U MEKIY
WCCIIETyeMBIMH OMOJIOTMYECKIMHU TIPOIIECCAMH ¥ SIBJICHUSIMH, JIeNIaTh BHIBOABI W TPOTHO3HI HA
OCHOBAaHUU TMOJIYYEHHBIX PE3yJIbTaTOB; YMEHHUE BBINOJHATH J1AOOpPATOpHbIE U TNPAKTUYECKUE
paboThl, cOOMIOAATH MTpaBUIIa MPH
pabote ¢ yuyeOHbBIM U JIabOpaTOPHBIM 000PYIOBaHHEM; YMEHHUE BbIIBUTaTh THIIOTE3bI, IPOBEPSTH

UX DKCIIEPUMEHTAIBHBIMH CPEJICTBAMH,
dbopMynupyst L1eJb HCCIeI0BaHus, aHAIM3UPOBATh MOJYYEHHbIE Pe3yJIbTaThl U JIENIaTh BHIBOJIBI,
YMEHHE YYacTBOBaTh B Y4YEOHO-HCCIEIOBATEILCKOH paboTe IO OWOJOTHM, SKOJOTHH H
MEAUIMHE, MPOBOJAMMOI Ha 0a3e MIKOJIbHBIX HAayYHBIX OOIIECTB, M MyOJMYHO MPEACTABIATH
MOJIyYE€HHbIE pPe3yJibTaThl Ha YYEHHUYECKHX KOH(MEpEeHIMSIX; YMEHHE OLIEHHWBATh THUIOTE3bl U
TEOPUHU O TMPOUCXOXKICHUH KU3HU, UETOBEKA U YEJIOBEUECKUX pac, O MPUUHMHAX, MOCIEICTBUAX U
croco0ax MpeaoTBpAIICHHs] TI00aIbHBIX W3MEHEHHH B Ouocdepe; yMEHHE OCYIIECTBISTh
OCO3HAHHBIM BBIOOp Oyayiiedl mpodecCHOHATBHONW MEATEIBHOCTH B 00JacTH OHOJOTHH,
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9KOJIOTHH, TPHUPOJONOIL30BaHUS, MEIUIMHBI, OMOTEXHOJOTHH, ICHUXOJIOTHH, BETCPUHAPUH,
CEJIbCKOTO XO3SIMCTBA, THINEBON MPOMBIIUICHHOCTH, YIIyONsTh IMO3HABATEIbHBIA HHTEPEC,
HAlpaBJICHHBI HAa OCO3HAHHBIM BBIOOP COOTBETCTBYIOIICH MPOPEcCCHH | TPOJAOKEHUE
Ouooruueckoro oOpa3oBaHHs B OPraHU3alUAX CPEAHEro MPO(ECcCCHOHAIBHOTO M BBICHIETO
oOpa3oBaHus.
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TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne H IpakTnu (wipposrie)
/i AMMEHOBAHME PA3J€CI0B M TEM NMPOrPaMMBbI Beero Konrtpouabnbie CCKHe o0pa3oBaTe/IbHbIE
padoThI paGoThI pecypcsl

1 buonorus xak Hayka 1

2 JKuBble cucTeMBI U UX U3YUYEHHE 2 1

3 buonorus xkietku 2

4 XuUMHYECcKasi OpraHu3amus KICTKH 10

5 Ctpoenue u GyHKINH KIETKH 8 4

6 OOMeH BellecTB U MPEeBpallleHUue SHEPTUU B KIIETKE 9 4

7 HacnencrBennast nndopmanus u peanusanus e€ B KJIETKe 9

8 JKu3HEHHBIN UK KISTKA 6 1 2

9 Crpoenue U GyHKLIUU OPraHU3MOB 17 3

10 Pa3mHOXkeHue U pa3BUTHE OPTaHU3MOB 8 3

I'eneTnka — Hayka O HacJIeICTBEHHOCTH U U3MEHYMBOCTH

11 OpPTraHU3MOB 2 1

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 2

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 2

14 I'eneTuka yenoseka 3 1

15 Cenexuusi OpraHu3MoB 4 3

16 BuoTtexHonorus 1 CHHTETHYECKass OMOTIOTHUS 4 1 1
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17 PesepBHOE Bpems 1 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 29
11 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
(uudgpossbie)
Ne n/mm HaumeHoBaHuUe pa3iesioB U TeM MPOTrPaMMbI Kontposbhbie | IIpakTHUecKHE = ofpazoBaTelbHbIe
Bcero padoThbI padoTsbl pecypchl
3apoxIeHHe W pa3BUTHE  SBOJIIOIMOHHBIX
1 MPEJICTaBICHUIA B OMOJIOTHU 4
2 MuxkposBoronus u €€ pe3yabTaThl 14 2
3 MaxkposBoonus u e€ pe3yabTaThl 6
4 [IpoucxoxaeHne U pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5) [IpoucxoxkaeHne yeaoBeKa — aHTPOIMOTEHE3 10 1
DKOoJIoTHsS — HayKa O B3aWMOOTHOIICHHUSX
6 OpPTraHWU3MOB M HA/IOPTAaHU3MEHHBIX CUCTEM C 3 05
OKpYXaroIlIeil cpeaou
7 Opranusmsl 1 cpeia 0OOUTaHus 9 1.5
8 DKOJIOTUS BUJOB U MOIYISALUN 9 0.5
9 DKosorus cooduiecTB. IKOJIOTHIECKUE CUCTEMbI 12 0.5
10 Buocdepa — rinobanbHast sKocucTemMa 6
11 YenoBek M OKpy’KaroIas cpeja 6
12 PesepBHOE Bpems 8
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OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5

IHOYPOYHOE IINTAHUPOBAHME 10 KJIACC

Koaun4yecTBO 4acoB

Kon Hdart

Ne TPOJI Ipak a
THYeC DJIeKTPOHHbBbIE N (POBLIE 00pPa3oBaTEILHbIE
n/ Tema ypoka Bcer | BHBI H3y4
I o KHe eHIL pecypchbl
0
pado pador s
TBI bl
buonorus kak KOMIUIEKCHas Hayka M KaK 4acTh ]

1 COBDEMEHHOrO 0IIeCTEa 1 1 05.09.23 https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw
index=1 pp=iAQB

3 VpoBHEBast OpraHU3aIHUsl )KUBBIX CHCTEM 1 08.09.23

Hcropuss  OTKpBITMSS W HM3YyYEHHS]  KIIETKH. .
4 Kretousas TeopHs 1 12.00.23| https://resh.edu.ru/subject/lesson/5383/
MeTo/1bl MOJNIEKYJISIPHON U KJIIETOYHON OMOJIOTHH.
HpaKTqufKa" pabora «M3yueHue METO0B https://www.youtube.com/watch?v=GzTO2vLzyLA
5 KJIETOYHOM Oronornu (xpomarorpadus, 1 1 130023 list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjuJ
anextpodopes, nuddepeHnuanpHOe index=4 pp=iAOB
ueHtpudyruponanue, [1L[P)»
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https://resh.edu.ru/subject/lesson/3827/
https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB

https://www.youtube.com/watch?v=15IV-fyl1KLc

list=PLgU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ

6 XUMHYECKUHU COCTAB KJIIETKU 15.09.23
index=6 pp=iA0QOB
MI/IHepaJ'IBHble BC€IIECTBA KJICTKH, UX . .
7 GHOTOTHYECKAs POTb 19.09.23 | https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
Opranuyeckue BemecTBa KIETKH — OEKH. https://www.youtube.com/watch?v=IKstGzYECKQ
8 Jlaboparopuas pabota Nel «O6Hap}UI>KeHHe 0enKoB so0ezs | list=PLqU6VDVRpuoiTLeXclBiRZ2J0h2BghjUJ
C ITIOMOIIIBKO KAYCCTBCHHBIX peaKLII/II/I)) index:7 DD:iAQB
https://www.youtube.com/watch?v=I1KstGzYECKQ
9 CaoiicTsa, Knaccnuxanys 1 GyHKIIH GEIKOB list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BghjUJ
220923 | index=7 pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60OAzrIw
10 | Oprammieckue BemeCTBa KICTKH — YTICBOAbI 260928 | |ist=PLqU6VDVRpuoi TLeXcIBiRZ2J0h2BgbjuJ
index=9 pp=iA0OB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYb Y
11 | Opranmieckue BemeCTsa KICTKH — JIMIHIbI 210928 | |ist=pL qU6VDVRpuoiTLeXcIBiRZ2J0h2BghjU]
index=10 pp=iAQB
Hyxneunossie kucnorsl. JIHK u PHK. _
12 https://resh.edu.ru/subject/lesson/3840/
29.09.23
Ctpoenuve u  ¢ynkuuu  ATD.  [lpyrue _ .
13 nykneosuarpudocharer (HTD) 03.10.23 https://resh.edu.ru/subject/lesson/3840/

40



https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/5397/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/

CexBenupoanue JIHK. MeToabl reHOMHKH,

https://www.youtube.com/watch?v=BD 60WhZvf

14 A list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ
TPAaHCKPUIITOMUKHU, IPOTCOMUKU 04.10.23 index=11 pp=iAQB
MeTopl CTPYKTYpPHOU OHOIOTHI
15 CamocrositennbHass pabora Ne 1 "Xumudeckuid
06.10.23
COCTaB KJIETKH'".
16 Tuns! knetok. IIpokapruoTnyecKas KieTka 101023 | https://resh.edu.ru/subject/lesson/1587/
Ctpoenue 3YKapUOTUYECKOMN KJICTKH.
17 IIpakTuyeckas pabora «M3yueHue CBOHCTB 111023 | https://resh.edu.ru/subject/lesson/1588/
KJIETOYHOM MEMOpaHbD»
18 [ToBepXHOCTHBIH anmapar kieTku. JlabopaTopHas 13.10.23
pabota «VccnenoBaHue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIIETKAX)
19 HememOpaHHBIC OpPraHOHIBI KJICTKH 17.10.23
[TomyaBTOHOMHBIE OpTaHOMIBI KJIETKH:
MUTOXOHJIPHH, TUTACTU/IBL. )
20 18.10.23| https://resh.edu.ru/subject/lesson/3847/
21 Ctpoenue u QpyHKIHMH sapa 20.10.23
OnHoMeMOpaHHBIE OpPraHouAbl  KJIETKH.
22 [TpakTiueckast pabora «M3ydeHue NBUKEHUS 24.10.23

OUTOIUIaA3MbI B pACTUTCIIBHBIX KIJICTKAX»
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https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/3847/

23

CpaBHMTENbHAs ~ XapaKTEpUCTHKA  KIJIETOK
sykapuot. JlabopatopHas pabora « 3ydeHue
CTPOCHHUSI KJIETOK Pa3JIMYHBIX OpPTraHU3MOB)
Camocrostenbaas padora Ne 2 "Crtpoenue u
(GYHKIIUN OPraHOMIOB KICTKHU"

25.10.23

24

ACCI/IMI/IJISI]_[I/ISI U JUCCUMMIIAIINA — ABC CTOpOHBI
MeTaboau3ma. TuIbel 0OMEHa BEIECTB.
JlaboparopHas pabota «3yueHue
KaTaJIMTUYECKON aKTUBHOCTH (PEPMEHTOB (Ha
MpUMepe aMHJIa3bl UK KaTajasbl)»

27.10.23

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

25

depMeHTATUBHBIN XapakTep PEaKIHid KIETOYHOTO
MmeTtabonusma. Jlaboparopnas pabdora «l3yuenue
(EepMEHTaTUBHOTO  PACHICIUICHUS  TEPOKCHIA
BOJIOPOJIAa B PACTUTENIBHBIX M JKUBOTHBIX KIIETKAX)»

31.10.23

26

benku-akTuBaTOpBI U OEIKU-UHTUOUTOPHI

07.11.23

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

08.11.23

28

dorocuntes

10.11.23

https://resh.edu.ru/subject/lesson/3917/

29

Xemocuntes. JlabopatopHas pabota «CpaBHeHHE
po1eccoB (POTOCHHTE3a U XEMOCUHTE3a»

14.11.23

30

AHaspoOHbIe Opranu3Mbl. Buasl OposkeHwUs.
JlaGopaTtopnast pabora «CpaBHEHHE MPOIIECCOB
OpO’KCHUS U JBIXAHUSDY

15.11.23

31

AspoOHBIE OpraHU3MBbl. JTaIbl SHEPTETHYECKOTO
oOMeHa

17.11.23

https://resh.edu.ru/subject/lesson/3917/
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https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/2486/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/

OHeprusi MeMOPaHHOTO TPAJUEHTA TIPOTOHOB.

32 Cunre3 AT®: pabota nporoHHo ATd-cuHTa3BI 21.11.23

33 Peakiiun MaTpu4HOTO CHHTE3a
22.11.23

34 Tpanckpumnus — marpuunbiii cuate3 PHK https://resh.edu.ru/subject/lesson/5352/
24.11.23

35 Tpancnsiuus u e€ Tarbl https://resh.edu.ru/subject/lesson/3917/
28.11.23

KomupoBanue amuHokucinor. Pons pubocom B _ .

36 GHOCHHTE3E GeTKa 201123 https://resh.edu.ru/subject/lesson/5352/

37 Opranusaiys TeHOMa y IPOKapuoOT U DYKapHoOT 011223 | https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/168264230179934
14382?text=%D0%B2%D0%B8%D0%B4%D0%B
5%D0%BE%D1%83%D1%80%D0%BE%D0%BA

MoJieKyISpHbIE MEXAHU3MBI SKCIIPECCUU T€HOB Y %D0%B8%20%D0%BA%20%D1%83%D1%87%

38 sykapuoT. CamocrositensHas padora Ne 3 051223 | D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%Y

"OGMeH BEIIeCTB 1 HEpriu” D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%

061223 | D1%80%D0%BE%D1%81%D0%BE%D0%B2%D

0%B0 path=yandex_search
parentreqid=1692270915987150-
14778449146126604163-balancer-17leveler-kubryp-
sas-163-BAL-1012 from_type=vast

Bupycsl — BHekIeTOUHBIE ()OPMBI KU3HH U

39 oOmuratHele mapasutsl. [IpakTudeckas padbora 08.1223 | https://resh.edu.ru/subject/lesson/3939/

((COB,Z[aHI/Ie MOZCIIN BUPYCa»
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https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
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Bupychsie 3a0601€BaHus Y€IOBEKA, KUBOTHBIX,

40 pacTeHuii 121223 https://resh.edu.ru/subject/lesson/3939/
41 HanoTrexHos0rnu B OMOIOTUH U MEIUIINHE
13.12.23
42 JKU3HEHHBIN IUKIT KIETKHA https://resh.edu.ru/subject/lesson/3927/
15.12.23
43 Martpuunsiii cuares JJHK 19.12.23
https://www.youtube.com/watch?v=-kKTF5eSIdJA
44 XpOMOCOMBI. J'Ia60paT0pHa51 pa60Ta <<I/I3yquI/Ie IISt:PLqUGVDVRDUOITLeXCIBIRZZJthquIUJ
XpOMOCOM Ha I'OTOBBIX MHUKpOHpernmapaTax» 20.12.23 index=13 pp=i AOB
45 Jlenenue KJIETKH — MHUTO3 https://resh.edu.ru/subject/lesson/3927/
22.12.23
Kapuokunes u mutokunes. Jlaboparopnas pabora
«HaOmronenre MUTO3a B KJIETKaX KOHYUKA
46 KOpeIKa JyKa (Ha TOTOBBIX MUKpOTpenaparax)» 26.12.23
https://www.youtube.com/watch?v=bgqGhE50XcL
47 Perynsiys ;U3HEHHOTO IMKJIA KIIETOK w list=PLqU6VDVRpuoiTLeXclIBiRZ2J0h2BghjUJ
Kontponbnas padorta Ne 1 "Knerka" 211223 | ndex=12 pp=iAOB
48 OpraHu3Mm Kak eIuHOE [1eI0e https://resh.edu.ru/subject/lesson/6770/
29.12.23
49 Tkanu pacrenuil. Jlaboparopnas pabota
«3y4yeHne TkaHen paCTCHUN» 10.01.24
TkaHu )KUBOTHBIX U yesnoBeka. JlaboparopHas
50 . 12.01.24
pabota «3y4ueHue TkaHel )KMBOTHBIX)
Opransel. CucreMsl opranoB. JlaboparopHast
51 pa60Ta «I/IsyquHe OpraHoB OIBETKOBOI'O 16.01.24

pacTeHusD
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52 Ormopa Tena OpraHu3MoB 17.01.24
53 JIBMKEHHE OpraHu3MOB https://resh.edu.ru/subject/lesson/6769/
19.01.24
54 [lutaHnue opraHu3MoB
23.01.24
55 IIuTanue N03BOHOYHBIX JKUBOTHBIX.
[InmeBapurenbHas cucTema 4eloBeKa 24.01.24
56 JIpIxaHue OpraHu3MoOB https://resh.edu.ru/subject/lesson/6759/
26.01.24
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U U€IOBEKa
30.01.24
https://resh.edu.ru/subject/lesson/2489/
58 TpchnopT BemeCTB y OpFaHI/IBMOB 31.01.24 httDS//reShedUrU/SUbIECt/|ESSOH/6760/
https://resh.edu.ru/subject/lesson/6761/
KpOBeHOCHaSI CHUCTEMA NTO3BOHOYHBIX KUBOTHBIX . .
59 - 02.02.24 https://resh.edu.ru/subject/lesson/1581/
60 BblneneHue y opraHu3MoB https://resh.edu.ru/subject/lesson/2217/
06.02.24
61 3amuTa y OpraHiu3MoB https://resh.edu.ru/subject/lesson/1580/
07.02.24
62 NMMmyHHas cucrema yenoBeka
09.02.24
63 Pa3nipaxuMOCTh 1 peryssinus y OpraHu3MOB
13.02.24
['ymopanbHast ~ perynsiiuss W SHIAOKPUHHAsS _ .
64 CHCTEMA JKHBOTHBIX M UCIOBCKA 140224 https://resh.edu.ru/subject/lesson/2458/
65 DopMBbI pa3MHOKEHUS] OPTaHU3MOB https://resh.edu.ru/subject/lesson/5359/
16.02.24
66 [TonoBoe pazmHOX)eHUE
20.02.24
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67

Mertios

22.02.24

https://resh.edu.ru/subject/lesson/3927/

68

l'amerorenes. O6pa3oBaHKe U Pa3BUTHUE MOJIOBBIX
kierok. JlabopaTopHas pabora «/3yueHue
CTPOCHUA IMOJIOBBIX KJICTOK HAa 'OTOBLIX
MHUKpOIpenapaTax»

27.02.24

69

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

28.02.24

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

70

33.KJ'IaI[Ka OpraHoB U TKaHEH U3 3apPOAbIIICBbIX
JIMCTKOB

01.03.24

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

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

71

Poct u pa3Butue xuBoTHbIX. JlabopaTopHas
pabota «BrIsiBIeHIE TPU3HAKOB CXO/ICTBA
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

05.03.24

72

Pa3smHOeHue 1 pa3BUTHE pACTEHUM.
JlabopaTtopHast pabora «CTpoeHue opraHoB
Pa3MHOKEHUS BBICIINX pacTeHuiD» JKu3HeHHbIe
nUKIIBl pactennii. CamocTosTenbHas padota No

4"Pa3MHOEHUE U pa3BUTUE OPTAHU3MOB"

06.03.24

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

73

Hcropus cTaHOBIIEHUS U pa3BUTHS T€HETUKH Kak
HayKH

12.03.24

74

OCHOBHBIE ITOHSITUS U CUMBOJIBI T€HETUKH.
JlabopaTtopHas padota «Jlpozoduia kak 00bEKT
T€HETHYECKUX HUCCIICIOBAHUIN»

13.03.24

75

3aKOHOMEPHOCTH  HAclI€ZJOBAHUS IIPU3HAKOB.
Monorubpuanoe ckpeniuBanue. I[IpakTuueckas
pabota "3yueHue pe3ynbTaToB

MOHOTHOPUIHOTO CKpPEIIUBaHUS Y AP030(puIIbl"

15.03.24

https://resh.edu.ru/subject/lesson/5386/
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I_[I/ITOJIOI‘I/I‘ICCKI/IC OCHOBBEI MOHOFI/I6pI/I,Z[HOFO

76 CKpCITHBAHKS 100324 https://resh.edu.ru/subject/lesson/5386/
Ananusupyroniee ckpemmpanue. Hemomunoe
77 20.03.24
JTOMHHHUPOBaHHE
Jurubpuanoe ckpemuBanue. [Ipaktuueckas
78 pabota «/3y4eHue pe3ysbTaToB AUTMOPUIHOIO 29 03,24 https://resh.edu.ru/subject/lesson/4725/
CKpELTUBaHUS Y JPO30(HIIBI e
Huronoruueckue OCHOBBI TUTUOPHTHOTO h h ot
79 CKpeNMBaHHS, PeleHHe 38124 110 TEHETHKE 010824 ttps://resh.edu.ru/subject/lesson/4725/
80 CueruieHHOE HacjeI0BaHUEe TIPU3HAKOB https://resh.edu.ru/subject/lesson/4755/
02.04.24
81 XpoMOCOMHasi TEOpHSI HACIIEACTBEHHOCTH
03.04.24
82 ['eneruka mona
05.04.24
83 I'eHoTHI Kak [€JIOCTHAS CUCTEMA
09.04.24
I'eHeTMYECKUI KOHTPOIIb PA3BUTHS PACTEHUN,
84 ’KUBOTHBIX U yeloBeka Pemenue 3amay no 10.04.24
TE€HETHUKE.
85 M3MeHYHBOCTh MPU3HAKOB. BHIbI H3MEHUYNBOCTH 12.04.24 | https://resh.edu.ru/subject/lesson/5387/
86 MoudukaoHHas U3MEHUYNBOCTh https://resh.edu.ru/subject/lesson/5387/
16.04.24
BapuanmonHsbIi paa v BapualiuoHHas KpUBasi.
JlaboparopHas pabota «MccrnenoBanue
87 3aKOHOMEPHOCTEH MOJUPHUKAITMOHHON
17.04.24

n3MeHYMBOCTH. [IocTpoeHne BapralimOHHOIo
psiza U BapualluOHHOW KpPUBOW»
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I'eHoTunM4eckas N3MEHINBOCTL. KoMOMHATHBHAA

88 O —— 100424 https://resh.edu.ru/subject/lesson/5387/
MyTauronHass U3MEHUYMBOCTh. [IpakTuueckas

89 pabora «MyTauuu y npo30uibl (Ha rOTOBBIX ra0ape | DEDS://resh.edu.ru/subject/lesson/5387/
MHUKpOIIpenaparax ) o
3aKOHOMEPHOCTH MYTallMOHHOTO npoiecca.

90 24.04.24
DOnUreHeTHKa 1 SIIUT€HOMUKA
I'eneruka yenoBeka. [IpakTudeckas padbora h iresh.ed fsubiect/l / /

o 26.04.24 :

91 «CocraBieHue U aHaJIM3 POJOCIOBHON 6.0 ttps://resh.edu.ru/subject/lesson/3653

92 MeToabpl MEAUIIMHCKON T€HETUKHT 30.04.24|  https://resh.edu.ru/subject/lesson/3653/
3HaueHne MEIUIIMHCKON TE€HETHUKH B
MpPEAOTBPAIICHUN U JICUCHUH TEHETUYECKHUX

93 3a00JIeBaHMI YEIOBEKA. CAMOCTOSATEIbHAs paboTa 03.05.24
Ne 5 "T'eneruxa"
OcHoBHBIE TIOHATHS ceiekuun. JlaboparopHas

94 pabora  «M3yueHne COPTOB  KYJIbTYPHBIX 07.05.24| https://resh.edu.ru/subject/lesson/3861/
pacTeHUi U NOPOJ IOMAITHUX KUBOTHBIX)
Mertoap! cenekMoHHON paboTsl. JlJabopaTopHas

95 pabota «/3y4eHne METONOB CEICKINH PACTCHUI 08.05.24 | https://resh.edu.ru/subject/lesson/3861/
JlocTr>KeHHUsl CeNeKUUU PacTEHUM U KUBOTHBIX. H /iresh.ed fsubiect/| | /

o 10.05.24 :

96 [TpakTuueckas pabota «[IpuBruBKa pacTeHMiD» 005 ttps://resh.edu.ru/subject/lesson/3861
CoxpaHeHue, U3y4e€HHE U  HCIOJIH30BAHHE

97 14.05.24

TEHETUUYECKUX PECYPCOB
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BroTtexHonorus kak Hayka U OTpacib
08 npou3BojcTBa. [IpakTtuueckas pabdota «M3ydeHnue 1 1 15.05.24 | https://resh.edu.ru/subject/lesson/3939/
00BEKTOB OMOTEXHOJIOTUM»
OcHoBHbIE HaNpaBJICHUS CHHTETUYECKOM
99 1 17.05.24
Ounoaorun
100 | XpoMoCOMHas ¥ TeHHas UHXKEHEPHSI 1 210524
Menuuunckue 6uorextonorun KonrponabHas
101 paborta Ne 2 "I'eHeTnka u cenexius" 1 1 22.05.24
Pesepsusliit ypok. [loBTopenue, 06001ieHue,
102 cucreMaruzanus 3HaHui Mrorosas padota 3a Kypc 1 1 24.05.24
10 enacca
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 3 30
11 KUIIACC
KounuecTBo yacos
Kon Mpax Aat DJIeKTPOHHbIE
Ne TpoJ pa a uupoBbIe
n/ | Tema ypoka pHBI | THIEC | y3yy P
i Beero . KHe eHH o0pa3oBaTe/IbHbBIE
pato padot a pecypchl
ThI M
1 OpontonmonHas teopus Y. Jlapsuna 1
2 JBroKyye cuiisl 3BOJIIOIMH BUAOB 110 Y. /lapBuny 1
3 Bops0a 3a cymiecTtBoBaHNEe, €CTECTBEHHbIN U UCKYCCTBEHHBIH 0TOOP 1
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DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU

OTanel 9BOJJIIOIIMOHHOI'0 IIponecca: MUKPOIBOIIOLNUA U MaAKPOI3BOJIIOLUA

6 [Momynsiust — seMeHTapHast SAMHUTA SBOJIIOLUN
3akoH reHeTuyeckoro paBHoBecus Jxx. Xapau, B. BaitnOepra.

7 JlaGopatopHast paboTa «BbIsiBIIEHHE N3MEHYHBOCTH y 0COOCH OJTHOTO 05
BUA»

8 DneMeHTapHbIe (GaKTOPHI IBOTIONHUN

9 Db ekt ocroBarens. IPpPekT OyTHIIIOYHOTO TOPIIBIIIKA

10 Murparuu. M3onsamun nonynsuuii: reorpadudeckas, Onoioruyeckas

11 EcTtecTBeHHBIN 0TOOP — HampaBJIsIFONIUH (HaKTOP SBOJIIOIIUH

12 [TooBoii oT6Op
[IpucrocobaeHHOCTh OPraHN3MOB KaK pe3yJIbTaT MUKPOIBOJIOIIUH.

13 JlabopatopHas padota «3yueHre apoMop§O30B ¥ UAHOAAANITAIIHN Y 05
pacTeHUi U )KUBOTHBIX)
[Ipumepsl mpucnocoOaeHU y OpraHu3MOB: MOP(OJIOTHYECKHE,
dusnomornueckue, OMOXUMUYECKHE, MoBeneHueckne. JlaboparopHas

14 pabora «IIpucnocoGneHuss OpraHU3MOB W UX OTHOCHUTEJIbHAs 0.5
1E1eCO00Pa3HOCTH)»

15 Bupn, ero xputepuu u crpykrypa. JlaboparopHnas padorta «CpaBHeHUE 05
BUIOB TI0 MOP(OJIOTHUECKOMY KPUTEPHUIO» :

16 CrtpykTypa B

17 BunooOpa3oBanue Kak pe3yiabTaT MUKPOIBOIIOIIUN

18 CBs13b MUKPOIBOJIIOIUH U SMTUACMHOIOTHI
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19 Makponsosronust. [TaneoHTonornueckue MeTo 1l H3y4eHUs SBOJIIOLUU 1
20 buoreorpaduueckre METOIbI U3yUYCHUSI IBOJIOINH 1
OMOPHOJIOTMUECKUE U CPABHUTEIBEHO-MOP(HOJIOTHUECKUE METO b
21 U3y4YEHUS IBOJIIOLIUU 1
MosnekyasipHO-TeHEeTHUeCKUE, OMOXMMUYECKHE U MaTeMAaTHYEeCKHe
22 METO/Ibl U3YUEHHUS IBOITIOLUN 1
23 OO01mure 3aKOHOMEPHOCTH IBOJIIOIIHH 1
24 AnantuBHas paauanus. HepaBHOMEPHOCTb TEMIIOB BOJIIOLMH 1
25 Hay4Hble runoTe3sl IpOMCXOXKACHUS )KU3HU Ha 3eMIie 1
26 JloHay4HbIe NPeJICTABICHUS O 3aPOKICHUN KU3HU 1
27 OcHOBHBIE 3TaIbl HEOPraHUYECKON IBOJIIOLIMU 1
28 ['unoresbl 3apoxkIeHUs KU3HU 1
Ucropus 3emnu u meroasl e€ nzydenust. Jlaboparopnas padora
29 «M3ydeHune u onrcaHne NCKOTIAEMBIX OCTATKOB JIPEBHUX OPTaHU3MOBY 1 05
30 HauanbHble 3Tanbl opraHnyeckon 3BOTIOLUH 1
31 DBOJIOIUS DYKAPUOT 1
OCHOBHBIE TaITbl YBOJIOIMH PAaCTUTENHLHOTO Mupa. [IpakTrueckast
32 pabota «M3yueHre ocoOeHHOCTEN CTPOSHHS pACTEHUI Pa3HBIX OTJEIOBY 1 0.5
33 OCHOBHBIE TaITbl YBOJIOIMH KHBOTHOT'O MHpa 1
DBoIONHS KUBOTHBIX. [IpakTideckas padbora «M3ydeHune ocobeHHOCTEH
34 CTPOCHUS TIO3BOHOYHBIX KHBOTHBIX)» 1 0.5
35 Pa3BuTHe )xn3HM Ha 3eMJIe 110 3paM U NepuoiaM 1
36 MaccoBble BBIMUPaHHUSI — IKOJIOTHYECKHE KPU3UCHI IPOIILIOTO 1
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37 CoBpeMeHHBIH 9KOIOTUYECKUI KPU3UC, €r0 OCOOCHHOCTH 1
38 CoBpeMeHHas CHCTeMa OPraHUYECKOTO TPOIILIOro 1
39 OCHOBHBIE CUCTEMATHYECKHE TPYIITBI OPTaHU3MOB 1
40 AHTpONOJIOTHS] — HayKa O YEJIOBEKE 1
41 PazButne npeacraBiaeHui 0 MPOUCXOKIECHUH YEIIOBEKA 1
MecTo 4yenoBeka B CUCTEME opraHndeckoro mupa. JlaboparopHas
42 pabota «M3y4yeHre ocoOEHHOCTEH CTPOCHHS CKEJIeTa YeI0BeKa, 1 05
CBSI3AHHBIX C TIPSIMOXOXKICHHCM)
43 JIBuKylIMe CUIbl aHTPOIIOTeHe3a 1
CootHorieHre OMOJOTUYECKUX U COLUATBHBIX (PAKTOPOB B
44 aHTpPOIIOTEHE3e 1
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a 1
46 [TaneoreHeTrka u maaeoreHOMHUKA 1
47 DBOJTIOLIMS COBPEMEHHOTO YeJIOBEKA 1
Yenoseueckue pachl. [Ipaktuueckas padora «/3yueHne 3K0I0rnIecKux
48 aJlanTalnui 4eI0BeKay 1 0.5
49 MexaucuuIImHapHble METOABI aHTPOIIOJIOTUN 1
50 3apoKIeHUE U Pa3BUTHE KOJIOTHU 1
Metonsr akomoruu. JlaGoparopHas pabora «l3ydyeHue MeTOIOB
o1 9KOJIOTHYECKHUX MCCIIEIOBAHUI» 1 0.5
52 3HaveHHEe PKOJOTMUECKUX 3HAaHUH AJId YelIOBeKa 1
53 Dkonornyeckue HaKTopsl 1
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Abuotnueckue Gaxropbl. CBET Kak AKOJOTHUECKUI (PakTop.

54 JlaGoparopHas paboTa «BeIsBIeHHE TPUCTIOCOOTICHNUN OPTaHU3MOB K 1 05
BIIMSTHUIO CBETa»
Abunotnyeckue aktopsl. Temneparypa Kak 5KOJIOrHYECKUN GakTop.

55 JIabopartopnas padota «BpIsgBIeHNE MPUCIOCOOICHUH OPraHU3MOB K 1 05
BIIMSIHUIO TEMIIEPATyPhD»
Abnotndeckue (GakTopsl. BrakHOCTh Kak IKOJOTHMYECKHH (aKTOp.

56 JlaGopatopHasi paboTa « AHATOMHYECKHE OCOOEHHOCTH PAacTeHUH W3 1 05
Pa3HBIX MECT OOUTAHUS»

57 Cpenapl oOuTaHUs OPraHU3MOB 1

58 Buonorndeckue puTMbl 1

59 Kuznennsie popMbI OpraHU3MOB 1

60 buotnueckue GakTopsl 1

61 3HaueHre OMOTUYECKUX B3aUMOJICHCTBUI [UIsl CYILIECTBOBAHUS L
OpTraHU3MOB B Cpeie OOMTaHUS

62 DKOJIOTHYECKHE XapaKTEPUCTUKH O JISIIAN 1

63 OcCHOBHBIE ~ TIOKa3aTeNW  TOMYJSIUH:  YHCICHHOCTb, IUIOTHOCTH, L
BO3PACTHAs U TOJIOBasi CTPYKTypa

61 OCHOBHBIE TIOKA3aTeJH MOIMYJISAIUN: POKIAEMOCTb, IPUPOCT, TEMIT POCTa, L
CMEpPTHOCTH, MUTPAIHH

65 Oxojnorudeckas CTpyKTypa MOIyJIALNAN 1

66 JlnHamuKa NOMyJIALNAN U €€ PETyJIALns 1

67 KpuBsble pocta 4nCIIeHHOCTH MOMYJISIiU. KpruBbie BEDKUBAHHS 1

68 Dxoyoruueckast Huma Buga. Jlaboparopnas padora «IIpucnocobnenus L 05

CEMSH paCTeHI/Iﬁ K PacCCCIICHUIO»
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69 Bun kak cucteMa oy isiuii 1

70 3aKOHOMEPHOCTH MOBEJICHUS U MUTPAIUI )KUBOTHBIX 1

71 Co00111ecTBO OPraHu3MOB — OHOIICHO3 1

72 DKocucrema Kak OTKpbITasi cucTeMa 1

73 KpyroBopot BemecTB 1 NOTOK SHEPTUU B IKOCUCTEME 1

74 OcCHOBHBIE TOKA3aTeNId IKOCUCTEMBI 1

75 DKOJIOTHYECKUE TUPAMHUIbI 1

76 H3meHeHus coo0I11ecTB — CYKIECCHH 1
[TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMbI MOPEii

[l U OKEaHOB 1

78 [IpupoanbIe 3KOCHCTEMBI. DKOCUCTEMBI TYHJIP, JIECOB, CTEIICH, ITyCTHIHB 1

79 AHTpPOTIOT€HHBIE YKOCUCTEMBI 1
Yp6oskocucremsl. [IpakTiueckas padota «V3yueHne u onrcanme

80 ypOOIKOCUCTEMBI 1 0.5
3aKOHOMEPHOCTH  (OPMHUPOBAHUS ~ OCHOBHBIX  B3aUMOJEHUCTBUMN

8l OpPTaHU3MOB B 9KOCHCTEMAX 1
MexaHu3MBbl BO3JICHCTBUS 3arpsS3HEHUI Pa3HbIX TUIIOB HA

82 cyOOpraHM3MeHHOM, OpPTaHU3MEHHOM, TOMYJISIIIMOHHOM U SKOCHCTEMHOM 1
YPOBHSX

83 bruocdepa — obmierianerapaas 000109Ka 3eMITH 1

84 VYuenue B. U. Bepnanckoro o 6unocdepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS Orochepsl 1

86 KpyroBopoTs! BemiecTB 1 GMOr€0XUMHUECKUE IIUKITBI 1
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87 3onansHOCTH Onochepsl. OCHOBHBIE OMOMBI CYIITH 1
88 YcroitunBocTh OMOChepsI 1
89 DKOJIOTHYECKUE KPU3HUCHI U UX PUIUHBI 1
90 BosnetictBue uenoseka Ha 6uochepy 1
91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN MUP 1
92 Oxpana npuposI 1
03 OCHOBHBIEC IPUHINIIB YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA U IIPHPOIBI 1
PannonanbHOe TPUPOIIONIONB30BAaHHE M COXPAaHEHHWE OWOJOrMYEeCKOro
94 pa3HooOpa3us 3emin 1
95 O606menue mo TeMe « MUKpPOIBOIIOLUS U €€ PE3yIbTAThDy 1
96 O6006menne o Teme «MakpoIBOIOLUS U €€ pe3yIbTaTh» 1
97 O606menne no Teme «IIponcxoxaeHne U pa3BUTHE KU3HU HA 3eMIIe) 1
98 O606menne o Teme «IIponucxokaeHne 4eI0BeKa — aHTPOTIOTCHE3) 1
99 O0600meHne o TeMe «DKOJIOTHs — HayKa O B3aHMOOTHOIIICHUSX L
OPTaHH3MOB»
100 | OOGo6menue no reme «OpraHu3Mbl U cpesia OOUTaAHHSD) 1
101 | OOGoOGmieHue 1o TeMe «DKOJIOTHS BUJIOB H ITOMYJISAIHIN 1
102 | OO6o6mmenue o Teme «buochepa — rimobdarbHAs IKOCUCTEMAY 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA OBA3ATEJIBHBIE YYEGHBIE
MATEPHAJIBI I YHEHUKA

buonorus. O6mas 6uonorus, 10 knacc/ 3axapos B., MamonTtoB C., Connn H., 3axaposa E. YueOHuk. YriayOnaeHHbIi ypoBeHb. 3maTenscTBo
«JIpoda»,2022.

buonorus. O6mas 6uonorus, 11 knacc/ 3axapos B., MamonTtoB C., Connn H., 3axaposa E. YueOHuk. YriayOnaeHHsbIi ypoBeHb. M3maTenscTBo
«JIpoda»,2022.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
MULTIMEDIA — nonnepxkka kypca «O011as 0M010rus»;
Jlaboparopust KJIETKA; Metoauueckue marepuainbl: COOpHUK HOPMATHBHBIX TOKyMeHTOB. bruonorus /Coct. 3./1. Jlnenpos, A. I'., Apkaases. —
M.: lpoda, 2010
1 JIntepaTypa aJis1 yauTes:
1 Anacracosa JLI1. OGmas 6uonorus. Junakrnueckue marepuainsl. — M.: Bentana-I'pad, 2010.- 240c.

3 UBanosa T. B. COopHHK 3a1aHHI 110 001IeH OMOIOTHH: TOCOOUE JIJIS yJaIuxcsl 00Ieo0pa3oBar.
yupexaenuit /T.B. IBanoga, I'. C. KanunoBa, A.H.Msrkosa. — M.: [Ipocsemenue, 2012

4 Koznosa T.A. Konocos C.H. lugaktuueckue KapTOUKU-3adaHUS TI0 00111el Ononoruu. — M.
Wzparensckuit oM «I'enmxep», 2012 — 96¢.
* JJaboparopust TEHETUKA; « Jlaboparopus D9DKOCUCTEMBI;

HNurepuer-pecypcesni: Caiitbl B UHTEpHeT:
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» Www.bio.1september.ru — razera «buonorus» - npunoxeHue K «1 CeHTIOPs»;

* WWW.bio.nature.ru — Hayyseie HOBOCTH OHOJIOTHY;

* Www.edios.ru — Dioc — EeHTp TUCTAHIIMOHHOTO 00Pa30BaHus;

« www.km.ru/education - yueGHbIe MaTepuaibl U cioBapu Ha caite «Kupuut u Medoauit
NADPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
Anpeca caiitoB 8 MTHTEPHETE www.bio.1september.ru - razera «buonorus» -
npuiiokeHne K «1 ceHTs0ps» WWW.bio.nature.ru - HayuHble HOBOCTH OHOJIOTUH
Www.edi0S.ru - DIaoc - eHTp AUCTaHIIMOHHOTO 0Opa3oBanust Www.km.ru/education -
Y4ebHble MaTepUalibl U CJIOBapH Ha caite «Kupwnt u Medoauii» http://school-
collection.edu.ru Eaunast kosiekmus nupoBbIX 00pa30oBaTeIbHBIX PECYPCOB.
http://window.edu.ru/ Ennnoe okHO 10ocTyma kK 00pa3oBaTe/IbHBIM pecypcam

http://www.priroda.ru — Ilpupoza: HaMOHAIBHBII TOPTAJ.

http://obi.img.ras.ru — ba3a 3HaHwHii 110 OMOJIOTHUH YeIOBeKa. YUEOHUK 10 MOJIEKYISIPHOM

OMOJIOTHH YeloBeKa, OMOXUMUH, (PU3NOJIOTUH, TeHHOU U OEITKOBOM MHKEHEPHUH.
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http://www.zoomax.ru — 30010rus: YeJI0BeK M JoMaminue skuBotaeie. http://www.fipi.ru

— @DenepanbHbld MHCTUTYT NEAArornyeCKuX U3MEpeHun
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