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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma no yuyeObHoMy mnpeamery "buonorus" (nmaizee - Ouonorus) Ha
YpOBHE cpeaHero oOiiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe DeneparbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepauun»,
OI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoOro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUH (penepanbHON paboyeil mporpaMMbl BOCITUTaAHUS.

VYyeOubiii npeamer «buonorus» yrinyonéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJSIETCS OJAHUM M3 KOMIIOHEHTOB MpeAMEeTHOW obnactu «EcTecTBEeHHO-
HayuHble mnpenMerb». CornacHo mnonoxenusm OI'OC COO npodunbHbIe
yueOHbIe MpEeAMEThI, U3y4aeMble Ha YIIIyOJIEHHOM YpOBHE, ABIISIOTCS CIOCOOOM
muddepennmanu  O0y4eHUs] Ha YpPOBHE CpelHero oOiiero oOpa3oBaHHUs U
NpHU3BaHbl 00ECHeUYNUTh MPEEeMCTBEHHOCTh MEKJIY OCHOBHBIM OOIIMM, CPEIHHUM
o01uM, cpeHUM NpodecCuOHANbHBIM U BRICIIUM 00Opa3oBaHueM. B To ke Bpems
KOKIBIA W3 O3TUX Y4YEOHBIX TMPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH HAa
NPUOPUTETHOE pEIIeHHE O00pPa30BaTENIbHBIX, BOCIUTATEIBHBIX W Pa3BUBAIOIIUX
3a/lay, CBA3aHHBIX C MpodopueHTanuen 00y4aroumxcss ¥ CTUMYJUPOBAaHUEM
MHTEpeca K KOHKPETHOM 00JIacTh HayyHOTO 3HAHUS, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIMHOM, SKOJIOTUEH, TICUXO0JIOTUEH, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mpeamery "buosorus" naér mpeacraBieHue O
Henu M 3ajadax u3ydeHus yuyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
ypOBHE, onpeenseT o0sa3aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COJIEPIKAHUE, €TO0
CTPYKTYpPHpOBaHHE TIO pa3jieliaM UM TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHyeT TMOCJIeI0BATeIbHOCTh W3Y4YEHUsI y4eOHOTO Marepuana Cc y4&Tom
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBsI3€d, JIOTUKM Y4YeOHOro mpoiiecca,
BO3PAaCTHBIX OCOOCHHOCTEH oOydaromuxcsi. B mporpamme 1o Ouosioruu
peanu3oBaH MPUHIMUII TPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHmus, Oiaromaps 4YeMy MpPOCMAaTpUBaeTCA
HAIpaBJIE€HHOCTh Ha MOCJIENYyIOIIee pa3BUTHE OHMOJIOTMYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYYHOI'O MHUPOBO33pPEHUS,
HKOJIOTMYECKOT0 MBIIIIEHUS, IMPEACTABICHU O 340pOBOM o0Opa3e JKHW3HHM, Ha
BOCIIMTAHWE OEPEKHOTO OTHOIICHWS K OKpyKarolled mnpupoaHoit cpeae. B
nporpaMme Mo OWOJIOTMH TakXKe MOKa3aHbl BO3MOXHOCTH y4eOHOIro IMpeaMera
«buonoruss» B peammzauuu TpedoBanuii DPI'OC COO Kk mIaHUPYEMbBIM
JUYHOCTHBIM, METAlpPEeIMETHBIM M NPEIMETHBIM pe3yibTaTaM OOy4YeHHs U B
(GopMUPOBAaHMU OCHOBHBIX BHUIOB Y4eOHO-TIO3HABATEIBHOW  JEATEIBHOCTH
O0y4aloUMxcs MO OCBOCHUIO COJAEpKAHMS OHOIOTHYECKOro 0Opa3oBaHUs Ha
YPOBHE CpeAHero o01ero 0opa3oBaHusl.

VYuebnsbiil npeamer «buonorus» Ha ypoBHE CpeAHEro oOuiero oopa3zoBaHUs
3aBeplIaeT Ouoyiornyeckoe oOpa3oBaHME B IIKOJE€ U OPUEHTUPOBAH Ha



pacmMpeHue U yriyojieHne 3HaHUM OOydYarolUXCsl O JKUBOW NMPHUPOJE, OCHOBAX
MOJIEKYJIIPHOM ¥ KJIETOYHOM OMOJNOrHHM, 3MOPHOJIOTMM U OHOJOTHUU Ppa3BUTHS,
TE€HETHKH, CEJIEKIIUU, OMOTEXHOJIOTUH, IBOJIIOIIMOHHOIO YYEHHSI U SKOJIOTUH.

N3yuenue yueOHoro mpeamera «buosorusy» Ha YriyOJIEGHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYyYaIOIIMXCS K MOCIEAYIOIIEMY IOIYYEHUIO
OMoJIOrMYecKoro  o0Opa3oBaHUsi B By3aX HM  OpraHM3aluixX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanusi. OCHOBY €ro COAEpX aHUsl COCTABIIAET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMONYYEHHBIX TpPU HU3YYEHUU  OO0y4aroIHUMHUCS
COOTBETCTBYIOLIMX CHUCTEMATHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOIO
oOmero obpazoBanusi, B 10—11 kiaccax 3TM 3HaHUS TOJy4arOT pasButhe. Tak,
pacHIMpeHbl U YrIyOJIeHbl OWOJIOTMYECKHE 3HAHUS O PACTEHHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHu3Me 4YelloBeKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEICHMSI MPUKIIAJHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JIJIS MOCIIETYIOIIETO
BbIOOpa mpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOTUYECKMX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYUYEHHBIMU OOYYAIOUIMMUCA TPU HU3YUYECHUH
bu3uKku, XuMuu, reorpaduu U MaTEMaTHKU.

CtpykTypa mnporpammbl 1o yuyeOHOMY mnpeamery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBIM M JBOJIOIMOHHBIA MMOAXOAbl K M3yYEHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIsl JKUBBIX
CUCTEM Pa3HOT'0 YPOBHsI OpraHU3allMH, BOJIIOIIMA OPraHMYECKOro MUpa Ha 3emIie,
COXpaHEHHUs OMOJOTUYECKOro paszHooOpasust Tutanetel. Tak, B 10 kmacce
U3YYalOTCSl OCHOBBI MOJIEKYJISIPHOM W KJIETOYHOW OWOJIOTHH, 3MOpPHOJIOTHH U
OMONIOTUN DPA3BUTHSA, TEHETHUKU U CEJICKI[UU, OMOTEXHOJOTUU M CHHTETUYECKOUN
OMONIOTHH, AKTyaIM3UPYIOTCS 3HAHMUS OOy4Yalomuxcs Mo OOTaHUKE, 300JI0THH,
aHatomuu, (Qusnonoruu uejoBeka. B 11 kmacce wu3ydyaroTcs SBOIIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYueOnpiii  mpeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHHE
00y4aroUMMHCs OUOJIOTUYECKUX TEOPUHM U 3aKOHOB, UEH, MPUHIUIIOB U TPaBUJ,
JIe)KAIKX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTO00Opa3WH M OCOOCHHOCTAX KICTKH, OPTaHW3Ma, IOIYJISIIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOLINXCSA HAYUYHBIX JTOCTHXKEHUSIX, COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOIMH, IPUKJIAAHBIX aClIeKTaX OMOJIOTrMYecKuX 3HaHUi. [l
pa3BUTHS WU NOJNJEPKAHMUS HHTEpeca oO0ydaroluxcsi K OWOJIOrMM Hapsay co
3HAYUTEIBHBIM OOBEMOM TEOPETUYECKOTO MaTepuaia B COAEPKaHUU MPOrPaMMBbI
1Mo OMOJIOrMH MPEIYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBJICHHS W Pa3BUTHUS
TOM WM WHOW 001acTu OWOJOTMH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELICHUE BaKHEHUIIUX OMOJIOrMYECKUX U SKOJIOTHYECKUX POOIIEM.



Henb uzyuyenus yueOHoro npeamera «buonorusy» Ha yriiyOJI€HHOM YPOBHE —
OBJaJicHUE  OOyYalolMMHCS  3HAHUSIMHM O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMy >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHH
MCIIOJIb30BaTh 3TU 3HAHUS B (POPMUPOBAHUU MHTEpECA K ONPENENEHHONW 00nacTu
npo(ecCUOHaNbHON J1eATeNbHOCTH, CBSI3aHHOM C OWOJIOTHell, Wiu K BBIOODPY
y4eOHOT0 3aBeICHUS JJIsl TPOIOKEHUST OUOJIOTHYECKOT0 00pa30BaHUsI.

JlocTikeHue 1enuM u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOa€HHOM YpOBHE 00€CIIEUMBAETCS PEIICHUEM CIEAYIOINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHHMMI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUSX, KOHIEMIIUIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBUjIax, COCTaBISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHUHU, MHOrooOpa3ud M OCOOEHHOCTSAX OHOJOTHYECKUX CHCTeM (KIJIETKa,
OpraHu3M, MOMYJIAIus, BUa, OMOreoreHos3, ouocdepa); o BhIIAIOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCJICOBAaHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYyYalomUXCd C METOJaMH TIO3HAHMS KUBOW TPUPOJIBIL:
UCCJICOBATEILCKUMU ~ METOJaMU  OUOJOTUYECKUX HayK (MOJICKYJISIPHOW W
KJIETOYHOW OHWOJIOTHH, HSMOPHOJOTMM W OWUOJOTUU PAa3BUTUS, TCHETHUKU W
CeJICKIIMM, OWOTEXHOJIOTUM U CHHTETUYECKOM OWOJIOTHU, TajJeOHTOJIOTHUH,
HKOJIOTHMHM);  METOJaMH  CaMOCTOSITEIbHOTO  MPOBEJACHUS  OMOJIOTHYECKUX
UCCIeOBaHUNA B JlabopaTopud U B mnpupojae (HaOIOACHUE, H3MEPEHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJicHHe OOYYarOIIMMHCS  YMEHHUSIMHU: CAMOCTOSTEIBbHO  HaXOJUTh,
aHAIM3UPOBATh U HCIOJB30BaTh OMOJIOTMYECKYI0 HH(POPMALIMIO; TOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM, YCTAHaBJIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIIOTMM U COIMATbHO-)KOHOMUYECKHUMU M  OIKOJIOTHYECKUMU
npoOJieMaMu YeJIOBEYeCTBa; OIEHWBATH IOCIEICTBUS CBOEH ACSATEIBHOCTH IO
OTHONICHUIO K OKPYXKaloIIe NPUPOJHOU cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO  OKPYXKAIOIUX JIIOJIEH; OOOCHOBBIBATH U  COONIONATh  MEpHI
npodunakTuku MHGEKIIMOHHBIX 3a00JeBaHUMN, MpaBUia TOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOMW KU3HEIEATEIHPHOCTH B UPE3BBIYAHBIX
CUTyallUsIX TMPUPOJHOTO W TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPHITUS B 00J1aCTH OMOJIOTHH;

pa3BHUTHE y O0yYAIOIINXCS WHTEIUICKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPHITHSIMU W COBPEMEHHBIMHU
UCCIIEIOBAHUSIMU B OHMOJIOTHM, pEUIa€MbIMH €10 MpoOJieMaMu, METOAO0JOTHel
OMOIOrMYECKOTO UCCIIEIOBAHUS, IPOBEICHUS AKCIIEPUMEHTATBHBIX
WCCJICIOBAaHNM, PENICHHs] OMOIOTHYECKUX 3a/1a49, MOJACITUPOBAHMS OMOTOTHIECKUX
00BEKTOB U MIPOLIECCOB;



BOCIIUTAHHE Y O0YUYAIOIIMXCS IIEHHOCTHOTO OTHOIIEHUS K KMBOM MPUPOJIE B
LEJIOM M K OTJEIbHBIM €€ 00bEKTaM U ABJIEHUSAM; (OPMUPOBAHUE FKOJIOTHUYECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJbTyphl TIOBEACHHS B TIPUPOJIC;
WHTETPAlN €CTECTBCHHO-HAYYHBIX 3HAHUH;

npuoOpeTeHre  OOyYalollUMHUCS  KOMIIETEHTHOCTH B pallMOHaJIbHOM
MPUPOAOIIONB30BaHUN (COOJIOIEHUE TMPaBWII TMOBEAEHUS B NPHUPOJAE, OXpaHbI
BUJIOB, 9KOCUCTEM, OHOC(hEephl), COXpaHEHUU COOCTBEHHOTO 3I0POBBS U 37I0POBbs
OKpYyXKaromux Jrojeid  (coOmromeHuss Mep NOpoMIakTUKU — 3a00JeBaHUM,
obecrieueHre OE30MACHOCTH JKU3HEJEATCIIbBHOCTH B YPE3BBIYANWHBIX CHUTYyalUIX
OPUPOJHOTO U TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHWW U YMEHUH B TIOBCEHEBHOM JKU3HMU;

co3gaHue  YCJIOBUM  JJiA  OCO3HAHHOTO  BbIOOpa  OOydYarouuMmucs
VHIUBHUAYaTbHOU oOpa3zoBaTeIbpHON TPACKTOPUH, CIOCOOCTBYIOIIEH
nocieaymneMy mnpodecCHOHaIbHOMY CaMOOIPEACICHUI0, B COOTBETCTBUU C
WHIVNBUAYaTbHBIMU HHTEPECAMH M MIOTPEOHOCTIMHU PETHOHA.

OO61iee yMcIO YacoB, OTBEICHHBIX HA M3y4YEeHHE OUOJIOTHMH Ha YIIIYyOJICHHOM
YpOBHE cpeqiHero olrero oopasoBanusi, coctarisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B Henelo).

Ot60p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB OOYyYEHHs] OMOJIOTUU
OCYIIECTBIISIETCSI ¢ YYETOM CIEHM(PUKH €ro COAEp>KaHWsS M HANpPaBICHHOCTU Ha
NpOJOJKEHHE OMOJOTMYEeCKOro Oo0pa3oBaHUs B OpraHU3alUSIX CPEIHETO
podeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHUS.

OO0s3aTenbHBIM yCIIOBUEM MPU 00YUEHHH OMOJIOTUN Ha YIIIyOJIEHHOM YpOBHE
ABIIIETCS TIPOBEJEHUE JTa0OpPaTOPHBIX U TMPAKTUUECKHX padoT. Takxke ydacTue
00y4JaromuXxcs B BBINOJHECHUU MPOCKTHBIX M y4eOHO-HCCIIEOBATEIbCKUX PaboT,
TEMaTUKa KOTOPBIX OINPEACNACTCS  YYUTEJIEeM Ha OCHOBE  HUMEIOIIUXCS
MaTePHUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOIHBIX YCIOBHUH.



COIEPKXAHUE OBYYEHUA
10 KVIACC

Copnepxanue mporpaMMmbl, BBIAECIEHHOE KYpCuU80OM, HE BXOIHUT B MPOBEPKY
rocyJapcTBeHHoOU utorosoit arrectauuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemeHHasi OUOJIOTUSI — KOMILIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouonornu.  buonmornueckue  HaykM W U3y4yaéMble UMM IPOOJIEMBI.
dOyHAaMEHTalbHbIC, NPUKIAJHBIE M TIOUCKOBBIE HAYYHBIE WCCIECAOBAaHUS B
OuoJiorumy.

3naueHue Ouosjoruu B (OPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kapTuHbl mupa. I[lpodeccun, cBs3aHHble ¢ Ouosioruedd. 3HaueHHe OMOJIOTHHU B
MPAKTUYECKON JIESTEIbHOCTH YEJIOBEKAa: MEJMIIMHE, CEJIbCKOM XO3SIHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPUPO/IbI.

JdemoHncTpanumn

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunne#t, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeii, I'. Mennens, B. U. Bepuaackuu, W. I1. Ilanos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /I. K. benses.

Tabmuuel u cxembl: «CBsi3b OMOJOTUU C APYTMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cuCcTEMBbI U MX H3Y4YeHHE

XKupble cuctemMbl Kak mpeaMeT u3ydeHus Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IWHCTBO XHMHYECKOI'O COCTaBa, JHCKPETHOCTh M IEJIOCTHOCT,
CIOKHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOM3BEAECHUE, PA3JIPAXKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YPpOBHM OpraHu3alyd >KUBBIX CHCTEM: MOJEKYJSPHBIM, KIETOYHBIM,
TKAHEBBIMH, OpTraHW3MEHHBIN, MOIMYJISIHUOHHO-BUI0OBOM, SKOCHUCTEMHBIN
(bmoreoneHoTHyeckmii), OwocdepHniii. Ilpomeccel, mnpoucxoasue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKHU >KUBOTO. JKW3HB Kak ¢opma CyIIeCTBOBAHHS
Marepuu. Hayku, n3ydaromiye »KuBble CUCTEMBI HA PAa3HBIX YPOBHSIX OpraHU3aLINH.

N3yuenue xuBbIx cucteM. Metonel Ouomornueckod Hayku. HaGmromenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3AalMs, MeTaaHanus3. [lonsaTre 0 3aBUCUMON U
HE3aBUCUMOW mniepeMeHHOU. IlnaHupoBanume skcnepumenta. [locraHoBka w
npoBepka runote3. Hynesas runoresza. [lonsitue BbIOOPKHU U €€ TOCTOBEPHOCTD.
Pa3opoc B Ouonornueckux JaHHbIX. OIEHKa JTOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbraToB. [lprumHbBl uCKaxkeHHs pe3yabTaToOB JKcnepumeHTta. [lonsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuupl u cxembl: «OCHOBHbIE NpPHU3HAKH >KU3HW», «buonornueckue
cucrteMbl», «CBOWCTBAa KMBOM MaTepuw», «YPOBHU OpraHMU3alUHA KUBOU
npupoasl», «CTpoeHUE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEYECKOro opraHuszMa», «buoreouenos», «buocdepa», «MeTomabl
M3y4YECHUS JKUBOU MPUPOBI».

O6GopynoBanue:  jabopaTopHoe  OOOpyJdOBaHME  JJISI  TPOBEACHUS
HaOJI0ICHUM, U3MEPEHMI, SKCTIEPUMEHTOB.

IIpakTnueckas pabdora «lcnonp3oBaHWE pPa3IUYHBIX METOHNOB MPH
U3YUYECHUU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KiieTku

Knerka — cTpykrypHO-QYHKIMOHaNbHA eAuHUIA XKuBoro. Mcropus
oTKpbITUs KieTku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [LIBans,
M. Hlneiigen, P. BupxoB). OCHOBHBIE MOJOXKEHHUS COBPEMEHHOM KIETOYHOMN
TEOPHH.

Mertonpl  MOJEKYJISIpHOW W KIETOYHOW  OMOJIOTMM:  MHKPOCKOIIHS,
xpomatorpadus, 37eKTpodope3, METOJ MEUEHbIX aTOMOB, AuddepeHnnanLHOe
HeHTpUu(PyrupoBaHue, KyJIbTUBUPOBAHHE KIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emok. DNeKTpoHHas MUkpockonusi. Koughoxanvuas muxpockonus. Bumanvnoe
(npudicusHeHHoe) uzyueHue Kiemox.

JdeMoHCcTpamuu

[Toptpetsl: P. I'yk, A. Jleenryk, T. llIBanu, M. llneitnen, P. Bupxos, K. M.
bap.

Tabnuuel 1 cxembl: «CBETOBOM MHUKPOCKOIDY, «DIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIETOK.

IIpakTuyeckass padora «/3ydeHue METOAOB KJICTOYHOW OHMOJIOTHUH
(xpomarorpadus, saexrpodopes, auddepeHMaANbHOES IEHTPUPYTUPOBAHUE,
[IIIP)».

Tema 4. Xumnueckasi OpraHu3aums KJIeTKH

XUMUYECKUA COCTaB KIETKU. Makpo-, MHUKpPO- U YJIBTPaMHUKPOIJIEMEHTHI.
Boma m e€ posb Kak pacTBOpUTENS, PEArcHTa, y4acTUE B CTPYKTYPHUPOBAHUHU
KJIETKH, TEIUIOperyasiuui. MuHepalbHble BEIECTBA KIETKH, UX OMOJIOrHYEecKast
pouib. POnp KaTHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoiaumepsl. benku.
AMUHOKHCTIOTHBINA cocTaB OenkoB. CTpyKTypsl OenkoBoi Monekynbl. [lepBuunas
CTpYKTypa Oeika, NeNnTuaHas CBsI3b. BTopuuHas, TpeTWyHas, 4YETBEPTUYHAS
cTpykTypbl. Jlenatypauusi. CpoiictBa OenkoB. Krnaccudukamuss OeskoB.
buonornueckue Qpynkuun 6enkos. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, [UcCaxapubl, OJUTOCaXapubl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTPO€HHs W (PUBHKO-XMMUYECKHE CBOICTBAa  YIJIEBOJOB.
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlununel. 'mapopunsHO-ruapododHbIe cBoMicTBa. Knaccudukanus aunuaos.
Tpurnuuepunsl, Qoconunuisl, BOCKU, cTepoubl. buonormyeckue GyHKIMU
munuaoB. O0ume cBOCTBa OMOJOTMYECKUX MEMOpaH — TEKy4eCTh, CIOCOOHOCTH K
CaM03aMbIKaHHUIO, MTOTYIPOHUIIAEMOCTb.

Hyxnennossie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneotunsl. Ilpunuun komminementapHoctu. IIpaBuno Yapradda. Crtpykrypa
JIHK — nBoiinas cniupanb. Mectonaxoxaenue u ouonorunueckue pynknuu J[HK.
Buael PHK. ®yukuun PHK B kietke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B mosekyie ATO.
buonorunyeckue ¢pynkuuun AT®. BoccTaHOBIIEHHBIE TEPEHOCUYUKHU, UX (YHKIIHH B
knetke. Jpyeue nyxkneosuompugpocgpamer (HTD). CexBenupopanue JIHK.
Memoovl cenomuku, mpancKpunmoMuKu, npomeoMuKu.

CrtpykTypHas Ouosiorusi: OMoOXUMHYEecKue U OMO(U3NUECKUE HCCIEIOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYpbl OuoMmoiiekyl. Mooeruposarue
CcmMpyKmypuvl U QYHKYuLl OUOMONEKYN U UX KOMHIekcos. Komnvromepnulii ouzatin u
opeanuyecKul CuHmes OUOMONEKYL U UX HeNPUPOOHBIX AHAIO208.

JdeMoHCcTpamuun

[Toptpetsr: JI. [lomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®paHkius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacnpenerneHre XUMHYECKHX JJIIEMEHTOB B  HEXUBOU
npupojae», «PacnpeaeneHne XUMUYECKUX 3JIEMEHTOB B )KMBOU MPUPOAE.

Tabnmuuer u cxembl: «llepuonnueckas TabnMIla XUMUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJEKYJbl BOAbI», «BemecTtBa B cocTaBe OpraHu3MoB», «CTpoeHHE
MOJIeKyJbl  Oenka», «CTpyKTypbl O€NKOBOW MOJEKyNIbl», «CTpOeHHE MOJEKYI
yrieBonoB», «CTpoeHue MoJieKyl JunuaoBy, «HyKiIenHOBbIE KHCIOTBI»,
«Ctpoenue monexkynbl ATDOx.

O6opynoBaHue: XuMU4ecKas 1mocyia 1 000py10BaHuE.

JlabopaTopHasi padora «OOHapyxeHHe OCJKOB ¢ MOMOIIBIO KaYeCTBEHHBIX
peaKumn».

JlaGopatopHass  pabGora  «JccinemoBaHue — HYKJIEHMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKINH KJIETKH

Tunbel KJIETOK: »JyKapuoTHueckas u mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pAa30BaHMS KICTKH.



CrtpoeHnue npokapuoTuyeckon kietku. Kiaerounas cteHka OakTepuil u apxeu.
OcoOeHHOCTH CTpPOEHUsA TeTepoTpOHON U aBTOTPO(PHONW MPOKAPUOTUUYECKUX
KJIETOK. MecCTO 1 pojib IPOKapuoT B OMOLIEHO3AX.

Crtpoenue U (G yHKIIMOHUPOBaHUE 3YKapHOTUYECKON KJIETKH.
[Inazmatuyeckas wMemOpana (ruazmanemma). CTpykTypa —IIIa3MaTHUYECKOM
MeMOpaHbl. TpaHCOPT BEUIECTB Yepe3 IIa3MaTUYECKYI0 MEMOpaHy: MacCUBHBIM
(nuddy3us, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIN
akTuBHbIM TpaHcnopt). lloaynponunaemocts memOpanbl. Pabotra Hatpwuii-
KaJMEBOTO Hacoca. DHAOLMTO3: MUHOUUTO3, (haronutos. Dk3ouuto3. Kierounas
creHka. CTpykTypa v QyHKIHMH KIETOYHOU CTEHKH pacTeHUM, rpuboB.

[utomnaszma. [utozons. Lutockenet. JIBrxenue muroriasmMbel. OpraHou bl
kiIeTkd. OaHoMeMOpaHHbIE OpPraHOMIbI KIETKH: DHJIOIUIa3MaTHYecKas CeTh
(BIC), anmapat I'onblKu, JTU30COMBI, UX CTpoeHuEe U GyHKUUU. B3aumocBs3b
OJIHOMEMOpPaHHBIX OpraHou0B KieTkd. CTpoeHHe TPaHyJISIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus oenxog ¢ IIIC. CuHre3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHylispHbIN)  3HAOIJIA3MATUYECKHM
petukynym. CekpetopHast pyHkius anmnapata ['onsmxu. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame Ionvoxcu. Tpancnopt
BEILECTB B KJIeTKe. Bakyonu pacTuTenbHbIX KieTok. Knetounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOMABl  KJIETKU:  MUTOXOHIAPUHU,  IUIACTHBL
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenre u (GYyHKIMH MHUTOXOHApPUW M Iactull. llepBuunsle,
BTOPUYHBIE W  CIIOXHBIE  IJIACTUABI  (OTOCHHTE3UPYIOIIUX  DYKAPHUOT.
XJIOpOIUIACTHI, XPOMOILIACTHI, JICMKOIUIACTHI BBICIIUX PACTCHUM.

HememOpannbie opranonasl kieTku CTpoeHHe W (yHKIIMH HEMEMOpaHHBIX
OpraHOUJ0B KJIETKHU. Pu6ocomsl. IIpomesicymounvie Qunramenmol.
MukpodunameHTbl. AKkmuHogvle Muxkpoguiamenmol. MBIIIEUHbIE  KIETKU.
AKmuno8ble KOMNOHEeHMbl HeMblieuHblX Kiemok. Mukpotpyoouku. KineTouHsrit
ueHtp. CTpoeHHME U JABUKEHHE KIYTHKOB M pecHUYeK. MUKpOTpyOOUKHU
nuToriasmel. LleHTpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
muxpompyoouxamu. Momopnsie 6enxu.

Anpo. Obonouka siipa, XpOMaTHH, KapHOILIa3Ma, SJIPBIIIKA, UX CTPOCHUE U
bynakiuu. SAnepuerit  0enkoBbI MaTpuKce. [IpocTpaHCTBEHHOE pAaCIOIOKEHUE
XpOMOCOM B UHTEp(azHOM sape. Iyxpomamur u 2cemepoxpomamur. benkn
XpOMaTHHa — THUCTOHBI. J[unamuka s0epHoU 00010YKu 6 mumose. Aoepmbiil
mpancnopm.

Kiterounble BkntoueHus. CpaBHUTENbHAsA XapaKTEPUCTUKA KIETOK IyKapHOT
(pacTUTENbHOM, )KUBOTHOM, TPUOHOI).

JdemoHcTpanumn



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

Tabmuiet 1 cxembl: «CTpoeHHE SYKapHMOTHYECKOW KICTKN», «CTpocHHe
KUBOTHOW  KiIeTkW», «CTpoeHHWe  pacTUTeNnbHOW  KiIeTku», «CTpoeHme
MUTOXOHAPUWY, «Aapo», «CTpoeHHE MPOKAPUOTHISCKONU KIICTKI.

OOopymoBaHHe: CBETOBOW MHMKPOCKOII, MHKPOIIPENapaThl PacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepHUaIbHBIX KICTOK.

JlaboparopHass pabGora «/3yueHHe CTpPOEHUS KIETOK Pa3IMYHBIX
OpPTaHU3MOB.

IMpakTuyeckas padora «l3ydycHre CBOWCTB KICTOYHON MEMOPAHBD.

JlabopaTopHass paGora «lccienoBanue miasMoiiM3a W JIEIUIa3MOJIM3a B
PaCTUTEIIBHBIX KICTKAX.

IpakTnueckass  padora  «l3ydyeHwe  JOBWKEHUS  IUTOIJIA3MBI B
PACTUTEIIBHBIX KICTKAX.

Tema 6. O0MeH BelleCTB M NpeBpallieHNe JHEPIT MU B KJIeTKe

AcCCUMUIATINS ¥ TUCCUMUJISAIIAS — JIBE€ CTOPOHBI MeTabom3Ma. Turmbel oOMeHa
BEIICCTB: aBTOTPOMHBIM M TETEPOTPOPHBIA. YdacTHe KHCIOpoaa B OOMEHHBIX
nporeccax. JHEpreThdeckoe obecrneueHue KiIeTku: mnpesBpamieane ATD B
OoOMEHHBIX TIporieccax. DepMEHTATHBHBIN XapaKTep peakIui KICTOYHOIO
metabonuzma. DepMeHThl, UX CTPOEHHE, CBONCTBA M MEXaHU3M JICUCTBUS.
Kodepmentsl. Otnuunst pepMEHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-
aKTUBATOPHl M OEJIKU-UHTHUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3InyHbIX (HPAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYeCKUX BelIeCTB B KieTke. DOTOCHUHTE3.
AnoxcueeHHblll U OKcueeHHvlli omocunmes y obaxmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMeHmMbl peakyuoHHo2o yenmpa. Poiab XJI0poriacToB B mpoliiecce
dboTocunTe3a. CreToBas u TemMHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munol
gomocunmesa. IIpoagykTuBHOCTh (DOTOCHHTE3a. BiusHue pa3auyHbIX (HAaKTOPOB
Ha CKOpOCTh (hoTOoCcHHTE3a. 3HaueHue (OTOCUHTE3A.

XEeMOCHHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIIUPYIOMIHE OaKTepuH, >Kele300aKTepuu, CepoOaKTEpUH, BOIOPOIHBIE
OakTepun. 3HAUCHHE XEMOCUHTE3A.

Ana’poOHbIe OopraHm3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHUsS U UX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pPOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIIH OOJIC3HEH.

AdpobHBIE OpraHU3MBI. Orarbl HYHEPTreTHYECKOTO oOMeHa.
[ToaroToBuTenbHBIN ATaM. [ THKOIN3 — OECKUCIOPOTHOE PACHICIUICHUE TITFOKO3HI.

buonornueckoe okucieHue, UK KIETOYHOE JbIXaHHE. POb MUTOXOHAPUY B
mporieccax Ouonorndeckoro okucieHus. [{uknudyeckue peaknuu. OKHCIUTEIHLHOE
dbochopunmpoBanue. IHepeus membpanno2o epaduenma npomonos. Cuumes



ATD: paboma npomonnoi AT®-cunmaswvl. IlpeumyriecTBa a’poOHOTO MYTU
oOMeHa BellecTB nepe aHadpoOHbIM. DPGHEKTUBHOCTD SHEPTETUYECKOT0 OOMEHA.

JdemoHcTpanumn

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYy/IOBaHUE AJii MPUTOTOBJIECHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

JlabopatopHass pabora «l3ydyeHuE  KATAIMTUYECKON  aKTUBHOCTH
(depMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHass paGora «/3ydeHue (epMEHTATUBHOIO paCUICIIIICHUS
MEPOKCHUIa BOJOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTtopHass paGora «CpaBHeHHE TIpoliecCOB  (OTOCHMHTE3a M
XEMOCHUHTE3a.

JlabopaTopHas pa6ora «CpaBHEHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacneancrBeHHass HHPOPMALUSA M PeajnM3alus e€é B KJIeTKe

Peakiiuu MarpuuHoro cunrtes3a. [IpyHIIUIT KOMIUIEMEHTAPHOCTH B PEaKIIUIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacnenctBeHHor nHdopmanuu. ['eHeTnueckuit
KOJI, €ro cBoucTBa. TpaHckpunumss — wmatpuudbii cuHTe3 PHK. IlpuHummner
TPAHCKPUIIMKU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kiemxe. Hexooupyrowue PHK.

Tpancsiius u e€ stanbl. Yuactue TpancnoptHeix PHK B GnocunTese Genka.
VYcnoBust OuocuutTeza Oenka. KomgupoBanue ammuHokucinor. Ponas pubGocom B
OounocuHTe3e Oemnka.

Cospemennvle npeocmagnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
IPOKapUOT U 3YKapHOT. Perynsuus akTUBHOCTH T'€HOB Y MNpPOKapuHOT. ['umoresa
ornepona (®. XKaxo0, XK. Mano). Monekynsaprhvie mexanusmovl IKCAPeCcCcU 2eHO8 y
aykapuom. Ponv xpomamuna 6 peeynayuu pabomwl eeHos. Perymnsius 0OMeHHBIX
MpOLIECCOB B KieTKe. KileTouHbiii roMeocTas.

Bupycsl — HekieTounbie (OpMBI )KH3HU B 00JUraTHbIC Tapa3uThl. CTpoeHHEe
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, pesepmasa, uHmezpasd.

BupycHble 3a001eBanus yenoBeka, kUBOTHBIX, pacteHui. CIINJ[, COVID-
19, counanbHble U METUIIMHCKUAE POOIEMBI.

buounpopmamura: uumezpayus u ananuz o6orvuiux maccugos («bigdata»)
CMPYKMYPHLIX OUOL02UYECKUX 0aHHbIX. Hanomexnonozuu 6 ouonoeuu u meouyune.
llpoepammupyemole hynxkyuu 6enxkos. Cnocobvi 00cmasKu 1eKkapcme.



JdemoHcTpanuun

Ioptpersr: H. K. Konpuos, /1. Y. IBaHOBCKHH.

Tabmuuel n cxembl: «buocunTes Oenkay, «['eHeTHUecKuil Koa», «Bupyce»,
«bakrepuodarmn».

IIpakTnuyeckas padora «Co3aHue MOJIEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Knerounsrii uuki, ero mnepuonbl u perymsauus. HWartepdaza u murtos.
Oco0eHHOCTH TpOolIecCOB, MpoTeKawmux B uHTepdaze. [loaroroBka KiIeTKH K
nenenuto.  IlpecuHreTnueckuii  (MOCTMUTOTHUYECKHM),  CHUHTCTHUYECKUUA U
NOCTCUHTETUYECKHUM (TPEMUTOTUYECKHIT) Tepruoibl HHTEpPa3bl.

Martpuunsiii cunre3 JIHK — pemnmukanusa. Ilpuanuner perumkannun JIHK:
KOMIUIEMEHTAPHOCTb,  IMTOJYKOHCEPBATUBHBIM  CHUHTE3, AHTHUNAPAJIEIbHOCTb.
Mexanusm perummkauuu JJHK. Xpomocomel. Ctpoenune xpomocom. Tenomepsl u

TenoMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTuil. JIUTUIOMAHBIA U
rariouAHbIA  HaOOpbl  XpoMocoM. ['omosornuHbie  Xpomocombl. [losoBbie
XpPOMOCOMBI.

llenenue knetkn — wMuTo3. Craguu MHTO3a U TMPOUCXOASALIME B HUX

npoiiecchl. Tumbl MuTo3a. KaproknHes u nutokuHe3. buonornueckoe 3HauCHUE
MUTO3a.

Perynsauus muToTMYecKOro Iukia KieTkw. [Iporpammupyemasi KieTodyHas
rubesnp — arnomnTo3.

Krnerounoe siapo, XpoMocombl, (DyHKIIMOHAJIbHAsi TeHOMHKA. Mexanusmul
npoaugepayuu, oughpepenyuposku, cmaperus u eudenu kKiemox. «lL{ugpposas
K1emKka» — ououngpopmamuueckue mooeau QYHKYUOHUPOBAHUSL KIEMKU.

JdeMoHCTpamuun

Tabmumel 1 cxembl: «OKWU3HEHHBIM ITUKI KIETKH», «Muros», «CtpoeHue
xpomocom», «Permkanus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOT, MUKpOIpenapaThl: «MUTO3 B KIETKaxX
KOpEUIKa JIyKay.

JlaGopaTtopHasi padora «3yuyeHne XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHnas padora «Habmonenrne MuTo3a B KJIETKaX KOHYMKA KOpPEITKa
nyKa (Ha TOTOBBIX MUKPOIIpENaparTax).

Tema 9. CTpoenue n pyHKINH OPraHU3MOB

buonornueckoe pazHooOpa3ue OPTraHU3MOB. OOHOKIETOYHbIE,
KOJIOHUAJIbHbIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OcOoOEHHOCTH  CTPOEHUS U JKU3HEACSITCIBHOCTH  OJHOKJIETOYHBIX
opranu3mMoB. bakrtepun, apxeu, OJHOKJIETOYHbIE TpUOBI, OJIHOKIIETOYHBIC
BOJIOPOCHH, Apyrue npotucthl. KolloHWanbHbIe OPraHU3MBbI.



B3aumocBsa3p 4acTed MHOTOKJIETOYHOIO OpraHusMa. TKaHW, OpraHsl WU
cuctembl opranoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuidl. Tumbel pacTUTENBHBIX TKaHeil: oOpa3oBaTesibHAasd,
MOKPOBHAsI, MPOBOJsIIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTPOCHUS,
(YHKUUH U pacmonoKeHus TKaHEeW B OpraHax pacTeHHil.

TkaHu XKUBOTHBIX U YE€JIOBEKA. THUIBI KUBOTHBIX TKAHEW: SMUTEIUAJTIbHAS,
COCIMHUTENIbHAsA, MbIlIeYHasi, HepBHasA. OCOOEHHOCTH CTPOCHHS, (PYHKIUA WU
pacmoJIOAKEHHS TKAaHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratnBHble W TE€HEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl u
CHUCTEMbI OPTaHOB )KUBOTHBIX U UesIoBeKa. DYHKIIMU OPTaHOB U CUCTEM OpPraHOB.

Onopa Ttena opranu3moB. Kapkac pactenuil. CKeneTbl OJHOKJIETOYHBIX MU
MHOTOKJIETOUHBIX >KMBOTHBIX. HapyxHbIi M BHyTpeHHUH ckeneT. CTpoeHue u
THUIIbI COCIMHEHUS KOCTEH.

JIBrokeHrne  OpraHu3MoB.  J[BM)KEHME  OJIHOKJIETOYHBIX  OPraHU3MOB:
aMEOouIHOE, JKTYTUKOBOE, pecHHUYHOE. JIBM)KEHHE MHOTOKIJIETOYHBIX PACTECHHIA:
TPONMU3MBI M HACTUHU. J[BMIKEHHME MHOTOKJIETOYHBIX S>KMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pedekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenue BOABI, YIVIEKMCIOrO rasa |
MHUHEPAJIbHBIX BELIECTB pacTeHusMU. [Iutanue xuBOTHBIX. BHyTpHunosoctHoe u
BHYTPUKJIIETOYHOE mnuileBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTIENBI
NUIIEBApUTEIBbHOr0 Tpakra. [IumeBapurensHbie xene3bl. [lumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. Jpixanue pactenuii. JIpixanue »KkuBoTHBIX. Juddy3us
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KokHOe nbIxaHue. /[pIxaTenpHas HOBEPXHOCTb.
XKabepnoe u nérounoe apixaHue. J{pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHHE CTPOCHUS JIETKMX MO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucTeMa 4YeJoBeKa. MeXaHW3M BEHTWISALMM JIETKUX Yy NTULl U
MJIEKONUTAIOMUX. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcOpT BELIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropt BewmecTB y XUBOTHBIX. KpoBeHOcHass cucrtemMa M €€ Oprasl.
KpoBeHocHasi cucteMa TMO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpaimieHus. IBOJTIONUOHHBIC
YCJIOKHEHUS] CTPOEHUS KPOBEHOCHOW CHCTEMBI NMO3BOHOUYHBIX UBOTHBIX. PaboTa
cepaua u €€ peryismus.

Brigenenne y opramusmoB. Beigenenue y pacteHuil. Beigenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BbleneHus. OuibTparus,
CeKpelrsi U 00paTHOE BCAChIBAHME KaK MEXaHU3MbI pabOThI OPraHOB BbIJICICHUS.
CBs3b NOJIOCTH TEJIA ¢ KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. Bolaenenue y



MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CtpoeHue u (QpyHKIHOHUPOBAHUE
He(pona. OOpazoBaHHE MOYH Yy YETIOBEKA.

3ammTa y OpraHu3MoB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl
OakTepuii W TUCTHl MPOCTEUIIMX. 3allUTa Yy MHOTOKJIETOYHBIX PACTEHH.
Kyrtukyna. CpeacTBa macCUBHON M XMMUYECKOM 3aIIUTHI. OUTOHIUBI.

3amMTa y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE.
3ammura opraHu3Mma oT OonesHei. IMMyHHasi cuctema 4yenoBeka. KieTouHb U
IYMOpPAJIbHBIH MUMMYHHUTET. BpoXIE€HHBIH M NpuOOpeTEHHBIN creunduueckuii
UMMYyHHUTET. Teopusi KiIoHalbHO-cesekTUBHOro ummynutera (I1. Dpmoux, ®. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OpraHu3MOB. Poiib BpoxkAEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PazgpaxxumocTe ¥ perymauus |y OpramusMoB. PazgpaxumocTts Yy
OIHOKJIETOYHBIX OpraHm3mMoB. Takcucel. Pazgpaxumocts W perymsiuus y
pacteHuil. PocToBbI€ BellIECTBA U UX 3HAYCHHE.

HepBHast cucrema u pediexropHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEJbl. JBOIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOW CHCTEMBI
y KUBOTHBIX. OT/AENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas nyra. bezycioBHbIe U YCI0BHBIE pe(IEKCHI.

['ymopanibHas perynsiius U SHAOKPUHHAs CHUCTEMa JKMBOTHBIX M YEJIOBEKA.
JKene3pl HHOOKPUHHOM CUCTEMBI M HMX TOPMOHBL. J[eliCTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW U DSHIOKPUHHOM cucTteM. [ umortanamo-runodusapHas
cucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBios.

Tabnmuuet u cxembl: «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIC
Bogopociny, «bakrepun», «lIpocteitmmey», «OpraHbl IBETKOBBIX PACTCHUN»,
«CucteMbl OpPraHOB TMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIxX», «TkaHu pacreHuil», «KopHeBble cucteMbl», «CTpoeHHE CTEOIs»,
«CTpoeHue JIMCTOBOM IUIACTUHKW», «TKaHM JKMBOTHBIX», «CKEJIET YelI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MpI11eyHas CHUCTEMA,
«BbienurenbHas cUCTEMa», «DHIOKpPUHHAs cucteMa», «CTPOCHHME MBIIIIIBI»,
«IMMyHHUTETY, «Ku1euHonoa0CTHRIEY, «Cxema  TATaHUS  PACTECHHIN»,

«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THUIPHI»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue AO0KIeBOro uepBsa», «HepBHas
cuctema poeio», «HepBHas cucrema rymkw», «HepBHas  cucrtema
npecMmbikatoruxcsi»y,  «HepBaas — cucrema  nruny», «HepBHas — cuctema
Miekonurarouux», «HepBHas cucrema uenoBekay, «Peduekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpenapaThl OJHOKIECTOYHBIX
OpraHW3MOB, MUKpOIpENnapaTbl TKaHEW, pPaKOBUHBI MOJUIIOCKOB, KOJUICKIIUHU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISAPHl KOMHATHBIX pPAaCTeHUH, repOoapuu
pacTeHUl pa3HBIX OTHAEJOB, BIAXHbIE Npenaparbl KUBOTHBIX, CKEJIETHI
MMO3BOHOYHBIX, KOJUICKIIMM O€CMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000opy1I0BaHUE JJIsSI AEMOHCTPAIIMU TOYBEHHOTO U BO3AYIIIHOTO MUTAaHUS PACTCHUH,
pacuierieHus Kpaxmasa U OeJIKOB MoJl JeHCTBUEM (PEpPMEHTOB, 000pYI0BaHUE TS
JEMOHCTPALMH OIBITOB MO0 M3MEPEHUIO KUZHEHHOW EMKOCTH JIETKHX, MEXAHU3Ma
JbIXaTebHBIX JIBUKEHUM, MOJIETTH TOJIOBHOT'O MO3Ta Pa3IUYHbIX KUBOTHBIX.

JlaGoparopHasi padora «3ydyeHue TKaHEeW pacTEHUI».

JlaboparopHasi padora «3ydyeHue TKaHEeH KUBOTHBIX).

JlaGoparopHasi padora «3ydyeHue opraHoB LIBETKOBOT'O PACTEHUSI».

Tema 10. PazmHoXeHHe H pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHHUsI OpraHU3MOB: Oecrosnioe (BKJIIOYasi BEreTaTUBHOE) U
nojioBoe. Buasl  Gecrosoro  pa3MHOMKEHUsS:  MOYKOBAaHUE,  CIOPYJISIIHS,
dbparmeHTanus, KJIOHUPOBAHUE.

[TonoBoe paszmuHoxxeHue. IlonoBbie KIeTKW, wiM rameTsl. Meio3. Craauu
menosa. [loBenenne xpomocoM B Menose. Kpoccunrosep. buosnornueckuii cMbIci
Melo3a M TO0JIOBOro mpolecca. Melo3 M ero MeCTO B KU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Butue. ['amerorene3 y »KUBOTHbBIX. [10J0BbIE JKeE3Bl.
OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KIEeTOK. CriepmaTorene3 u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBopeHne u SMOpPHOHAIBHOE pa3BUTHE SKUBOTHBIX. CIOCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 21A8HbIX NPOOIeM IMOPUOLOSUMN.
Konyenyuss mopgoeenos u modenu mopgoeeneza. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOmenme. Tumbl  apoOieHus.
Jlemepmunupogeannoe u HedepmuHuposanuwoe Opooaenue. bnacmyna, munwi
onacmyn. OcoOCHHOCTH JPOOJICHHS] MIICKOIUTAIONIUX. 3apOJBIIIEBhIC JUCTKH
(ractpynsinusi). 3akiiajika OpraHoB M TKaHEU U3 3apObIIIEBbIX JUCTKOB. B3aumuoe
BIIMSHUE YacTed pa3BUBAIOIIETOCS 3apojbllia (dMOpUOHANbHAS WHIYKIIHSA).
3aknajka TUIaHAa CTPOCHHUS JKUBOTHOTO KakK pPe3ylbTaT HEpapXUUECKUX
B3aUMOJICUCTBUI T'€HOB. BiusHHe Ha >MOPUOHAIBHOE PA3BUTHE PA3IMYHbBIX
($aKTOPOB OKPYKAIOIICH CPEIBI.

Poct u pa3Butue xuBOTHBIX. llocTamOpuoHanbubld nepuon. Ilpsimoe wu
HempsiMoe pa3Butue. PaszButue ¢ wmeramopdo3oM y OECIO3BOHOYHBIX U
MMO3BOHOYHBIX KUBOTHBIX. buojornueckoe 3HauY€HHE MPSIMOrO U HENPSIMOTO



pa3BUTHUSA, UX PACHpPOCTPAHEHUE B MpUpOAE. UMbl pocTa >KUBOTHBIX. DakToOphI
PETYJSIIUU POCTA )KMBOTHBIX M 4esioBeka. CTaauu NOCTIMOPHOHAIIBHOTO Pa3BUTHS
y )KMBOTHBIX U 4esioBeKa. [lepuonsl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJOrnYeCKre MPOLECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['ametodutr u cnopodput. Meiio3 B
KU3HEHHOM 1HKJIe pacteHuil. OOpa3oBaHue CHOp B IMpolecce Menosa.
lI'amerorene3 y pacteHuid. OIIOAOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoilHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHU3MBI PETYISIIIMA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuupl u cxembl: «BereratmBHOe pasmMHOkeHHE», «Turbl Oecrnonoro
pa3MHOXEHUS», «Pa3MHOXKEHHE XJIaMUJIOMOHAAbD», «Pa3MHOKEHUE OHBIJICHBD,
«Pa3mHoOxeHue ruapel», «Meio3», «Xpomocomsl», «['amerorenes», «CTpoeHHE
AUIEKIETKH U cnepMmaTo3ouga», «OCHOBHbIE CTaauu OHTOreHeszay, «lIpsmoe u
HENpsIMOe pa3BuTue», «Pa3BuTue Mailckoro »xyka», «Pa3BuTue capaHum»,
«Pa3BuTne narymkun», «/{BoilHOE OIIOOTBOPEHHUE Yy LBETKOBBIX PACTCHUN»,
«CTpoeHHE CeMsH OJHOJOJIbHBIX U JBYAOJIBHBIX PAacTeHHI», «KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KU3HEHHBIM LHUKI  MXa», <OKHW3HEHHBIM LUK
NANOPOTHHUKAY, « KM3HEHHBIN [IUKI COCHBD».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl SUIEKIETOK |
CIIEpMaTO30M0B, MOAENb « LMK pa3BUTHUS JIATYILIKNY.

JlaGoparopHasi padora «l3yuyeHue CTpPOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTaxy.

IIpakTuyeckass padora «BpIsiBIIeHHE NPU3HAKOB CXOJACTBA 3apOJIbIIICH
MO3BOHOYHBIX KUBOTHBIX.

JlabopaTtopHas pabora «CTpoeHHE OpraHOB PAa3MHOMXEHHUS BBICIINX
PaCTEHUI».

Tema 11. I'eHeTMka — Hayka 0 HACJIEICTBEHHOCTH M HM3MEHYUBOCTH
OPraHM3MoB

Hctopust cTaHOBIEHHS W pPa3BUTHS TEHETUKH Kak Hayku. PaGoter I
Mengens, I'. ne ®@pusa, T. Moprana. Posib 0T€4ECTBEHHBIX YYEHBIX B Pa3BUTUU
renetuku. Pa6otel H. K. Konbrioa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI.
Kapneuenko, FO. A. ®umumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbIE TEHETUYECKHUE MMOHATHSI U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUieJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MNPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3Ur0Ta, TETEPO3UT0Ta, YUCTAS JTUHUSA, TUOPUIbI, T€HOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJIbI ~ T€HETUKU:  TUOPUIOJIOTHYECKUM,  I[UTOJIOTUYECKUM,
MOJIEKYJIAPHO-TEHE THYECKUM.

JdemoHncTpanumn

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

Tabmuipl u cxeMbl: «MeToabl TeHETUKN Y, «CXEMbI CKpEITUBaHUS.

JlabopaTtopHas pabora «J/lpo3oduna Kak OOBEKT TE€HETHUYECKUX
UCCIIENOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHzaens — 3aKoH
eAMHO00pa3ust rudpUI0B repBoro nokosieHus. [Ipasuno gomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paculeIuieHusT NPU3HaKkoB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIIMBaHus. [ UImoTe3a YMCTOTHI TaMeT.

AHanu3upyroniee ckpemubanue. [IpomMexyTOuHbIN XapakTep HaciaedOBaHUs.
Pacuienienrie npu3HakoB IPU HEMOJIHOM JTOMUHUPOBAHUMU.

JuruOpuaHoe ckpenuBanue. Tpetuit 3akoH MeHienst — 3aK0OH HE3aBHCUMOTO
HacleloBaHusA  Npu3HaKoB.  LluTonormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpEIIMBaHUS.

CuermienHoe HacienoBanue mnpusHakoB. Pabotel T. Moprana. CuemnsieHHOe
HAaCJIEI0BaHUE T'€HOB, HAPYILICHUE CUECIUIEHUS MEXAy TIeHamMu. XPpOMOCOMHas
TEOpUsl HACIIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXaHU3M OIpPEAEIECHUS M0JIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHnlii M TeTeporameTHbli 1oj. | eHeTuyeckas
CTPYKTYpa IMOJOBBIX XpoMocoM. HaciienoBanne npu3HaKkoB, CUEIUIEHHBIX C IIOJIOM.

I'enotun kak uenocTHas cucrteMma. [lmenoTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOKECTBECHHBIN aJuieau3M. Bs3auMolencTBHe HeEaJUIEJIbHBIX T'E€HOB.
Kommniementaprocts. Onuctas. [lonumepusi.

['eHeTndecknii KOHTPOJIb Pa3BUTUS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKa, a
Takke (HU3MOJOTHUECKUX TMPOIECCOB, IMOBEICHUS W KOTHUTUBHBIX (DYHKIUH.
['eneTnueckre MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpPOOHMOM». ['€HEeTHYeCKHe acheKThl KOHTPOIS U
M3MEHEHHS HACJICICTBEHHON WH(OPMAITUU B TIOKOJICHUAX KJIETOK U OPTaHU3MOB.

JdemoHncTpanumn

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

Tabmuter u cxembl: «llepBbiii 1 BTOpO# 3akoHBI MeHaenss», « TpeTuii 3aKkoH
Mennens», «AHanu3upyloliee CcKpeluBaHue», «HemnomnHoe aoMuHUpOBaHUEY,
«CuerjieHHOe HacJedOoBaHHWE NPHU3HAKOB Yy JApo3oduibly, «['eHeTuka monay,



«Kapuotun denoBeka», «Kapuotun npozodunb»y, «KapuoTunm MOTULBY,
«MHOXECTBEHHBIN ajIeInu3M», «B3anMo1IeiCTBHE IT'E€HOB.

O6GopynoBaHue: MoOJEAb JJIsI JEMOHCTPAllUM 3aKOHOB €IuHOOOpasus
rUOpUIOB TIEPBOTO TIOKOJICHUSI M pACHICIUICHUS NPU3HAKOB, MOJEIh s
JEMOHCTpAallMd 3aKOHAa HE3aBHCUMOIO HACJIEJAOBAaHUS MPU3HAKOB, MOAEIbL A
JEMOHCTpAllMd CLEIUIEHHOTO HAcCJEJOBaHUsl MPU3HAKOB, CBETOBON MHUKPOCKOIL,
MHUKporpenapart: «J[po3oduar.

IIpakTnueckas padora «lI3ydyeHue pe3ynbTaTOB  MOHOTHOPUAHOIO
CKpEIIUBaHUS Y APO30(PUITBI».

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaToB  AUTHOPUAHOIO
CKpEIIMBaHUS Y APO30(PUITBI».

Tema 13. 3aK0oHOMEpPHOCTH U3MEHUYUBOCTH

B3aumopeiictBue reHotuna W cpenbl npu  GopMHupoBaHUU (EHOTHIIA.
N3MeHunBOCTh Mpu3HAKOB. KaueCcTBEHHbIE M KOJIMYECTBEHHbIC MPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACJIEICTBEHHAS U HACJICICTBECHHAS.

MopaudukanuonHas HW3MEHUYMBOCTh. Poib  cpeasl B (GOpMHUPOBAHUM
MoaupUKAITMOHHON M3MEeHUMBOCTH. Hopma peakuum mpusHaka. BapuanmoHHBIHN
psin u BapuanmonHas kpusas (B. WMoranncen). CpoiicTBa MoauUKaIMOHHON
M3MEHYUBOCTH.

['eHoTunuueckass n3MEeHUYUBOCTh. CBOMCTBA T€HOTUITMYCCKON M3MEHUYHUBOCTH.
Buipl reHOTUTTHYECKOW N3MEHUMBOCTH: KOMOWHATHBHAS, MyTaIllMOHHAS.

KomOuHaTuBHasT W3MEHYMBOCTh. MeH03 H TOJOBOW TPOIlECC — OCHOBaA
KOMOWHATHBHOU N3MEHYUBOCTU. P0JIb KOMOMHATUBHON U3MEHUYMBOCTHA B CO3JaHUN
T€HETHYECKOT0 pa3HOo0Opa3us B Mmpejiesiax 0JTHOrO BUA.

MyTannroHHass W3MEHYMBOCTb. Buabl MyTanuii: TreHHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUMPOBAHHBIE MyTaluu. SaepHble U
nuToriasMaTuyeckue Mytanuu. CoMaTHYeCKHWe M TOJ0oBble MyTanuu. [IpuynHb
BO3HMKHOBEHUS MyTanui. MyTareHbl W WX BIHWSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O TMpollecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B
HacnencteeHHo m3meHunBoctu (H.UM. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, pPOJb  INUCEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUZHAKOB V OP2AHUZMOS.

JdemoncTpanumn

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

Tabmumper w  cxembl:  «Buasl  w3MeHUMBOCTHY», «MoaudukarmoHHas
U3MCHYHUBOCTHY, «KomOuHaTuBHAs U3MECHYHUBOCTBY, «Meiio3y,
«OnnongoTBopeHuey, «I'eHerndeckue 3a00IeBaHNs YeI0BEKa», «BUIbI MyTaIuiiy.



OO6opynoBaHue: XKUBbIE U TepOapHble SK3EMIUIIPbl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C PA3TMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEUN
MOIU(DUKAIMOHHOW HM3MEHUMBOCTH. [locTpoeHMEe BapuallMOHHOTO psija U
BAPUALIMOHHOU KPUBOM».

IIpakTnueckass padora «Myrtanuu y gpo3zodusibl  (Ha  TOTOBBIX
MUKpONpENnapaTax)».

Tema 14. I'eneTuka 4esioBeKa

Kapuotun denoBeka. MexayHapoaHasi mporpamMma HUCCIEIOBaHUS T€HOMA
yejaoBeKa. MeToabl  M3YYEHHMs] TEHETMKHM  YEJOBEKa: T'E€HEAIOTMYECKUH,
OJIN3HEIIOBBIN, IUTOT€HETUYECKU U, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HE TUYECKU. CoBpemeHHoOe OnpeAeICHUE reHOTHIA!
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIbIO
[T11P-ananu3a. HacnencTBeHHbIe 3a001eBaHuUs YeoBeKa. | eHHbIE 1 XPOMOCOMHBIC
0one3HH 4YenoBeka. boJIe3HM C HACIENCTBEHHON MperpacroiioKeHHOCTHIO.
3HaYeHUEe MEAUIMHCKOM T'€HETUKHU B MPENOTBPAIICHUU U JICUEHUU T€HETUUYECKUX
3a00JeBaHUi YesoBeka. MeauKo-reHeTUueCKoe KOHCYJIbTHpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IOHATHE «T€HETUYECKOro rpy3a». DTUYECKUE acClEKThl MCCIEJOBAHUN B
00J1aCTH peaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTopbl TMOBBIIIEHHON YYBCTBUTEIBHOCTH YEJOBEKa K
bu3MUEeCKOMY ¥ XUMUYECKOMY 3arps3HEHUI0 OKpY’Karolei cpebl. | 'eHeTnyeckas
IPEAPACTON0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JdeMoHCcTpanuun

Tabmumel 1 cxembl: «KapuoTun yenoBekay, «MeTOJbl U3YUEHUS TCHETHKU
yenoBekay, «I'eHeTndyeckue 3a001eBaHUs YEIOBEKAY.

IIpakTuyeckas padora «CocTaBieHUE U aHAJIU3 POJIOCIOBHOM.

Tema 15. Cetekuusi opraHusMoB

JlomecTuKalusi U CeJeKUus. 3apOoKJICHHUE CEJIEKIMU U JOMECTUKAIUU.
VYuenue H. U. BaBunoBa o IleHTpax MNpPOUCXOXKIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHUW. Ponp cenexkuuym B CO3JaHUM COPTOB PACTEHHU U TOPOJ
#uBOTHbIX. CopT, mOpoaa, MmMTaMM. 3aKOH TOMOJIOTHYECKHUX PSAOB B
HaciaenAcTBeHHOM wum3MeHunmBocth H. WM. BaBuioBa, ero 3HadyeHue i
CEJIEKIIMOHHON PadOTHhI.

Metoasl cenekMoHHOW paboThl. McKyccTBEHHBIM OTOOp: MaccCoBBIA U
WHJAUBUIYaIbHBIM. DTarbl KOMOMHAIIMOHHOM CCJICKIIUU. HUctwiTanne
npous3BoauTeNed 1O MOTOMCTBY. OTOOp MO TEHOTUITy C TIOMOMIBIO OIEHKH
¢dbeHoTHma mMoTOMCTBa M OTOOP O TEHOTUITY ¢ momoIbio aHamm3a J{HK.

NckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CEJIEKIMOHHOW  paboOThlI.
PannanoOHHBIN M XUMUYECKUA MYTAareHe3 Kak UCTOYHUK MYTallUil y KYJIbTYPHBIX



¢opMm opranu3moB. lcnonb3oBaHHE TE€HOMHOIO PEJAKTUPOBAHUS U METOJIOB
pexomOuHaHTHBRIX JIHK 111 momyyeHus: nCXoIHOTO MaTepuaa JJjsl CENeKIUU.

[lonyuenne ITOJIMIIIONTOB. BryTtpusunosas ruOpuan3ays.
bnuszkopoAcTBEeHHOE — CKpeluMBaHWe, WM MHOpuauHr.  HepoacTBeHHOe
CKpelIMBaHue, Wi ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Vcmnons3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruOpuauzauus. Ilpeogonenue Oecruonus
MEXBUJOBBIX THOPUIOB. JJOCTHIKEHUS CENEKIMU PACTEHUI U )KUBOTHBIX. «3enéHnas
DesONOYULY.

CoxpaHeHne U U3y4YEHHE T'€HETHMYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUU U
UX JUKUX poOJIMYed I CO3/aHHUsl  HOBBIX COPTOB U  THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX KYNbTYp. JH3yuenue, coxpawenue u  ynpaeieHue
2EHeMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJsAx YIyuuleHUus Cyuecmsyouux u co30aHus H08blx Nopoo, JUHUL U KPOCCO8, 8
MOM uucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL,
nepeodosuvix uoeti U nepcneKmueHbiX MmexHoI02UlL.

JdemoHcTpanuun

IToptpersr: H. U. Basunos, 1. B. Muuypun, I'. /1. Kapneuenxo, II. II.
JIykpanenko, b. JI. Actaypos, H. bopinoyr, /1. K. benses.

Tabnuiel 1 cxembl: «L{leHTpBI MPOUCXOKACHUS U MHOTO00pa3us KyIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTUYECKUX PSIOB B HACIEACTBEHHOM M3MEHYUBOCTH,
«Metogpbl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyrareHes».

JlabopaTopHas padora «/3yyeHue coOpToB KyJIbTYPHBIX PACTEHHUI U MOPOJ]
JOMAaITHUX JKUBOTHBIX).

JlaGopaTropHasi padora «3ydyeHre METOJIOB CEJIEKIIUN PACTCHUI.

IIpakTuyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI M JIOCTHKEHUS CEJICKIIMU PACTCHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA YYacCTOK, B TEIJIMYHOE XO35MCTBO, B JaOOPaTOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHoJ10rus ¥ CHHTeTHYeCKAst OMOJIOTUst

OOBbeKThI, UCHOIb3yeMble B OHWOTEXHOJOTHUH, — KIETOYHbIE U TKaHEBBIE
KYJbTYpBIL, MHUKPOOPTraHU3MBI, ux XapaKTEepPUCTHUKA. Tpanunumonnas
OMOTEXHONIOTHA:  XJIEOOMEUeHUE, TMOIMy4YeHHE KHCIOMOJOYHBIX TMPOIYKTOB,
BUHOJeME. MukpoOuonornyeckuii cuHte3. OOBEKTbl MHUKPOOHOIOTHUECKUX
TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHUHOB.

CoznlaHre TEeXHOJOTMH M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUs T€HOMOB C LEJBIO MOTYyYEHHUS] OPraHU3MOB U MX KOMIIOHEHTOB,
coJiep KallluX HE BCTPEUAIOIIUECs B IPUPOJIe OMOCUHTETUYECKHE ITYTH.



Knerounas unxeHepus. MeTonbl KyJdbTypbl KJIETOK M TKaHEH PACTEHUN U
KUBOTHBIX. Kpunobanku. ComaTtnueckas ruOpuauM3alss HU  COMATUYECKUM
sMOpuorene3. lcnonb3oBaHWe TaljoOUuAOB B CEJICKUUU pacTeHui. [lonyuenue
MOHOKIOHANIbHBIX anmumen. HMcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHATIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. PeKkoHCTpyKuus
AUIEKIETOK U KJIOHUPOBAHUE KMUBOTHBIX. METON TpaHCIIAHTAUMUU SIEpP KIIETOK.
Texnonocuu 0300p06IeHsl, KYIbMUBUPOBAHUs U  MUKDOKIOHANbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCTNBEHHBIX KYIbMYD.

XpoMoCcOMHasi W TEHHas WHXKeHepusa. VICKyCCTBEHHBIW CHHTE3 TI€HAa U
koHcTpyupoBanue pexkomouHantHbix JIHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST W NEPCHEKTUBBI  XPOMOCOMHOM M T€HHOM  MHKEHEpHHU.
DKOJIOTUYECKHUE U ITUYECKUE MTPOOIeMbl FTEHHOW MHKEHEPHUH.

Menununckue Ouotexnonoruu. [loctrenomuas uudposas meaununa. IT1P-
JIUarHocTuka. MeTaboJIOMHBIN aHaliu3, TEHOUEHTPUYECKUH aHaliu3 mpoTeoma
YeJloBeKa MJi1 OLICHKH COCTOSIHUSL €ro 3J0poBbs. McCNoOab30BaHME CTBOJIOBBIX
kiaeTok. TapretHas Tepanus paka. 3D-OuoumxkeHepuss I pa3pabOTKH
(GyHIaMEHTaTbHbIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/aHMS KOMILJIEKCHBIX
TKaHEeW COYeTaHUEM TEXHOJOTUH TPEXMEPHOro OMOMpUHTHUHTA U cKaddoiauHra
JUISL pELIeHUs 3a7a4 IEPCOHAIIM3UPOBAHHON MEIULIVHBI.

CoznlaHve BEKTOPHBIX BaKIMH C IEJbI0 OOecredyeHus KOMOWHUPOBAHHOU
3amuThl OT Bo3Oyauteneir OPBU, ycraHoBieHue MONEKYISIPHBIX MEXaHHU3MOB
¢ynkmonupoBanust PHK-cogepskanux BUPYCOB, BBI3BIBAIOIINX 0COOO OMacHBIE
3a00JieBaHUS YeJIOBEKA U KUBOTHBIX.

JdeMoHCTpanuu

Tabnuiel u cxemsl: «HMcmonb3oBaHWE MUKPOOPTAHU3MOB B MPOMBIIUICHHOM
pou3BOACTBE», «KieTounas unxkeHepus», «I eHHass HHXKEHEPUsI».

JlabopaTopHas padora «l3yueHne 00beKTOB OMOTEXHOIOTHUIY.

IIpakTnueckas padora «llomyyeHne MOJTOYHOKUCTBIX TPOAYKTOBY.

Ikckypeusi «buoTtexHonoruss — BakHEHIIas MNPOU3BOJAUTENbHAS CHJIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apoxkaeHne W pa3BUTHE 3BOJIOIMOHHBLIX MPeEICTABJIEHHH B
onosoruu

OpomormonHas Teopust Y. JlapBuna. IlpeanochbUik BO3HUKHOBEHUS
napuHu3Ma. JKu3Hb 1 HayuyHas AearenbHocTh Y. JlapBuHa.

JIBr>KyIIME CUIiIbl 3BOJIIOIMY BUI0B o Y. J[apBuHY (BhICOKasi HHTEHCUBHOCTD
Pa3MHOXKEHHUS OpPraHu3MOB, HACJEJICTBEHHAs W3MEHUYMBOCThb, OoprOa 3a
CYILIECTBOBAHUE, €CTECTBEHHbBI U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cuntetnyeckoir Tteopun dBomouun (CTI). HelTpanbHas
teopuss sBoimtonuu. CoBpeMeHHass 3BOJIOLMOHHAsA  OuoJorHUs. 3HAuYECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA.

JdemoHcTpanumn

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

Tabmuupr u cxembl: «Cuctema >xuBod npuponsl (nmo K. Jlunnaero)y,
«Jlectnuna xkuBbBIX cymectB (mo Jlamapky)», «Mexanusm (HOpMHUpPOBaAHUS
npucnocoOJieHnid y pacTeHui u KuBOTHBIX (o Jlamapky)», «Kapra-cxema
mapripyta nmyremectsust U. Jlapsunay, «Haxonku Y. [lapBunay, «®@opmbl O0pHOBI
3a cymectBoBaHue», «lloponbl romybeit», «MHorooOpaszue KyJIbTypHBIX (hopm
KamycTbl», «[1opoabl ToMaIHUX )KUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOIIEHUS JBMXKYIIUX CHJI DSBOJIOIUNY,
«OCHOBHBIE TTOJIO)KEHUS CUHTETUYECKON TEOPUU IBOJIOIIUN.

Tema 2. MUKPO3BOJIIOLMA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3JeMEHTapHas eauHuIa 3BOIOIKMUA. COBPEMEHHBIE METO b
OIICHKM TEHETHYECKOro pa3HooOpa3usi U CTPYKTypbl mnomyisuui. M3meHenue
reHopoHJa TOMYJSIMU KaK d3JEMEHTapHOE »SBOJIOIMOHHOE sIBIIEHHE. 3aKOH
reHeTudeckoro papHoecus Jx. Xapau, B. BaiinGepra.

OnemeHTapHble (aKTOPhl (ABUXKYIIKME CHUJIBI) HBOJIONUH. MyTalmOHHBIN
nporiecc. KomOuHatuBHass u3MeHYUWBOCTh. [lpelidp reHoB — ciyuaiiHble
HEHANPABJIICHHbIE HM3MEHEHHUS YacTOT aiienedl B momymsiusx. O@dekr
ocHOBatensl. Jgpgpexm oOymuliounozo eopaviuka. CHUdNCEHUE 2eHemuUYyecKo2o
pasnoobpasusn: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigpa eenos 6
bonvuwux u  manelx  nonyuayusx.  Mwurpamuu.  VBoisius  TOIMYJISIIIHNA:
reorpadudeckas (MpOCTpaHCTBEHHAs ), OMoJIOTHYecKas (PEPOIyYKTHBHAS).

EctectBeHHbIii 0TOOp — HampaBiusomuil (Qakrtop dBomoruu. DopMeI
€CTECTBEHHOr0  0TOOpa:  ABIKYUIUW, CTaOWIM3UPYIOIIMM,  pa3pbIBAOLIUMA
(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HMKHOBEHHE W 3BOJIOIHUSA COLUMATBHOTO
MOBEJICHUS] )KUBOTHBIX.

[IprcnocOOIEHHOCTh ~ OPraHW3MOB  KaK  PE3yJbTaT  MHUKPOIBOIIOIHH.
BosnukHOBeHHME — mpuCnocOONeHW y — opraHu3sMoB.  Apomopdo3bl U
uanoananrtanuu. [lpumepsl nmpucmnocoOaeHu y OpraHu3MoB: MOPGOIOTHIECKHE,
¢usnonornvyeckue,  OMOXMMHYECKHE,  ToBeneHUeckrne.  OTHOCUTEIHHOCTH
MPUCIIOCOOJIECHHOCTH OPraHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3ynbTar
MHUKpO3BOJIIOIMU. M3omsiuus — kioueBo Qakrtop BugooOpaszoBanud. Ilytu u
CIIOCOOBI BH1000pa30BaHUS: aJJIONATPUYECKOE (reorpaduyeckoe),



CUMIATPUUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOEY (monuIIOnAU3aIINS,
rubpuanzanus). JJmuTeabHOCTh YBOMIOIMOHHBIX TPOIIECCOB.

Mexanu3Mbl pOpMHUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb »BOMIONMOHHONW OWOJOrMM B pa3pabOTKE HAYYHBIX METOJOB
coxpaHeHus1 6uopazHooOpasusi. MUKpPOIBOJIONMS U KOIBOJIOIHUS MMAPa3sUTOB U UX
x03sieB. MexaHu3Mbl (pOPMUPOBAHMS YCTOWYUBOCTH K aHTHOMOTUKAM M CIOCOOBI
O00pBOBI C HEW.

JdemoHncTpanumn

[Toptpersr: C. C. YUeTBepukos, 3. Maiip.

Tabmuupl m cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY, «llomynsiuronHas
CTPYKTypa BHla», «CxeMa MposBieHHs 3akoHa Xapau—BaitnOepray, «/{Bmwxyiue
CWJIBl HBOJIIOIUUY, «DKOJIOTHMYECKass M30JSALUs MONYJSALIUA ceBaHCKOM (openny,
«l'eorpaduyeckas M30MSALMUS  JTUCTBEHHUIBI CHOMPCKOM UM JIMCTBEHHUIBI
naypckoi», «IlonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XMIIHUKOB M KepTBy», «Cxema
JICUCTBUSL €CTECTBEHHOTO 0TO00pa», «®PopMmbl OOpPHOBI 3a CYIECTBOBAHUE,
«MHnycTpuanbHbil Menanu3m», «KuBbie nckomnaembiey», «IlokpoBUTETbCTBEHHAS
OKpacka AKUBOTHBIX), «IIpenynpexaaromias OKpacka KUBOTHBIX),
«Dusnonoruueckue ananranuny», «llpucrnocoOieHHOCTh OpraHu3mMoB © €€
OTHOCHUTENIBHOCTBY, «Kputepuu Buna», «Buasl-nBoiinnkn», «CTpykTypa BHAA B
npupoae», «CrocoOsl BUa000pazoBanus», «l'eorpaduueckoe BUI000pa30BaHUE
TPEX BHUJAOB JIAHJBIIICH», «DKOJOTUYECKOE BHI000pa30BaHME BHUIOB CHHUID,
«[Tonurmonasl pactenuity, «KamycTHO-penedHbIi THOPUTY.

O6opynoBanue: repdbapuu pacTeHUH, KOJUIEKIIMA HACEKOMBIX, Uyydelia MTUIl |
3BEpell ¢ MpuUMepaMH pa3IMYHBIX MPUCTIOCOOJICHUM, dYydena NTHI U 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJMM3KUX BHUAOB, 0O0pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHasi pabora «BpIABICHHE HW3MEHUHMBOCTH Yy 0COOEH OJHOTO
BHUIY.

JlabopaTtopHass  paGora  «IIpucmocoOiieHMsS  OPraHM3MOB H  HX
OTHOCUTENbHAS LIEJIECO00Pa3ZHOCTD.

JlabopaTtopHas padora «CpaBHeHME BHAOB 10 MOpP(OIOTUUYECKOMY
KPUTEPUIO».

Tema 3. Maxkpo3BoJirouus 1 €€ pe3yJibTarbl

Mertoasl u3ydeHHs MakposBoitouuu. [laneoHTonornueckue  MeToAb
u3ydeHus: odBoionuu. llepexomupie ¢GopMbBI W QUIOTEHETHYECKUE  PSJIBI
OpraHU3MOB.

buoreorpadudeckne meronsl uszydeHus sBomtonuu. CpaBHeHUE (GIIOpHI H
dayHbl MaTEepUKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emun. Bujbi-
SHJEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTUYECKHE METOJbl M3yUYEHHUS
ABOMIIOIMHU. ['eHeTHueckrue MEeXaHU3Mbl 3BOJIOLMMA OHTOT€HE3a U MOSBICHUS
ABOIOIIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE UM  aQHAJIOTUYHBIE  OpPTaHBHI.
Pynumentapubie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TE€HETHUECKUE,
OMOXMMHYECKHE U  MaTeMaTU4YeCKHe  METOJbl  M3Y4YCHHUS  SBOJIOIMH.
I'omonoruunpie TeHbl. COBPEMEHHBIE METOJbI MOCTPOCHUS (PUIOTEHETHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U IBOJIOIHUSI TCHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBWiia) SBOJIONUU. [IpuHyun cmenvl yHKYuULL.
HeobOpatumocTs 3BostonMu. AnantuBHas paguaivs. HepaBHOMEPHOCTh TEMITOB
HBOJTIOIUH.

JdemoHcTpanumn

[Hoptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuuel 1 cxeMbl: «DUTOreHeTUYECKUI s JOMIATNY, «APXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Cteronedans»y,  «Punnmoduts»y,  «CemeHHBIE
nanopoTHUKW», «buoreorpaguueckue 30HB 3emin», «Jlpelid KOHTHMHEHTOBY,
«Penukthl»y, «HavanpHble CcTaguu SMOpPHUOHATBLHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyaTuMeHTH,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa M IIMMIIaH3e», «l IaBHBIC
HaIPABJICHUS 3BOJIOLHNIY, «OO0IIHe 3aKOHOMEPHOCTH SBOTIOLAN).

OO6opynoBaHue: KOJUIGKIIMH, TepOapuu, MYJSDKA HCKOMAeMbIX OCTaTKOB
OpraHMW3MOB, MYJISI’KM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

Hayunple THUMOTE3bI MPOUCXOXKIACHUS >KM3HUM Ha 3emie. AOuoreHes u
naHcrnepMmus. /JJoHaydHble TIPEACTABICHUS O 3aPOKIACHUU KU3HU (KPEALMOHU3M).
['mnoTe3a MOCTOSSHHOTO CaMO3apOXKAECHUS )KU3HU U €€ ONPOBEpKEHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. [lactepa. [IporcxoxaeHue >kxu3Hu U aCTPOOHOIOTHSI.

OcHoOBHbIE JTaInbl HEOPraHU4ECKOU SBOJIIOLIA Y. [InanerapHas
(reosioruyeckasi) HSBOJIONUSA. XHUMHYECKas OHBOJIONUSA. AOUOTCHHBIA CHHTE3
OopraHuyeckux BemiecTB u3 HeopraHmyeckux. Omeir C. Mumnepa u I'. HOpm.
O6pazoBanne mnoauMepoB u3 MoHOMepoB. KoamepBatHas rumnore3a A. .
OmnapuHa, runoresa nepBudHoro Oynbona [[x. XonaelHa, reHeTHdeckas Tunores3a
I'. Ménmnepa. Pubo3umbl (T. Yek) m runoresa «vupa PHK» VY. TI'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHUE MPOTOKIIETKH.

Uctopuss 3emnu u Metonsl €€ wusydeHus. lckomaemble OpraHuyvecKkue
octatku. ['eoxponomoruss u e€ wmeronbl. OTHOCUTENbHAST ¥ aOCOJIOTHAS
reoXpoHoJIOTHs. ['e0XpOoHOIOrHYeCKas 1IKaia: 30HbI, 3Pbl, IEPUOJIbI, FSTTOXH.



Hauvanpnble stambl opraHudeckor 3BOJOLMU. [losBiieHME ©  IBOMIOLUA
NEPBBIX KIETOK. DBoMIoLUs MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX HIKOCUCTEM.
CoBpeMeHHble MUKPOOHBIE OMOIIEHKH KaK aHaJor MEePBbIX HAa 3emiie COOOLIECTB.
Crpomaronutsl. [IpokapHOTHI U yKapUOTHI.

[IpoucxoxieHre 3ykapuoT (CUMOMOreHe3). DBOIIOIMOHHOE POUCXOKACHHUE
BUpYCOB. IIponcxokneHne MHOTOKIETOYHBIX OpraHM3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIaHU3MOB.

OcHOBHBIE 3Tambl 3BOJIOLMU BbICHIMX pacTeHuil. OCHOBHbIE apOMOP(O3bI
pacreHui. Bpixox pacreHunt Ha cymy. llosBieHue CHOpPOBBIX pacTEHUU W
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. lIponcxoxkaeHue IBETKOBBIX
pacTeHu.

OcHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPGO3bI
KUBOTHBIX. Benackast ¢ayna. KeMOpuiickuil B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. llepBeie Xop/oBbIE )KUBOTHBIE. JKM3HB B BOJE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenne ampubuit u pentwiuid. [IpoucxoxxaeHne MIIEKONUTAIOMIMUX |
ntull. [lpuxmun xmodeBoro apomopdoza. OcBoeHue O€ClO3BOHOYHBIMU |
MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.

PasButre xu3HM Ha 3emie€ MO 3paM U MEepUodaM: apxei, MPOTEPO30H,
nmajgeo30i, Me3030H, KaiHOo30#. OOmas XapakTepucTHKa KiIuMarta W
reoJIOrMYecKuX mpoueccoB. llosiBneHne M pacuBEeT XapaKTEpHBIX OpPraHU3MOB.
VYrieobpa3oBaHue: ero ycIoBUs U BIUSHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAaHUSI — SKOJOTMYECKUE KPHU3UCHl Ipouuioro. [IpuuuHel u
CJIEJCTBUSI MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIM HKOJOTMYECKUN KPHU3HUC, €ro
ocobennoctu. [Ipobnema coxpanenus: brnopazHooOpasusi Ha 3eMIe.

CoBpemeHHasi cucTeMa opraHudeckoro mupa. [IpuHIUIBI KiaccupuKauu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHCTpamuu

[Moptpetsi: @. Penu, JI. Cnanmnanuanwu, JI. Ilactep, . 1. Meunukos, A. .
Omnapumn, [Ix. Xonneiin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumpe! 1 cxeMbl: «Cxema ombita @. Peqny, «Cxema onbita JI. [lactepa mo
M3YUYEHUIO CaMo3apokJIeHus xu3Hu», «Cxema ombita C. Mwmnepa, I'. FOpwny,
«JTambl ~ HEOPraHWYECKOW  H3BONIOUNY»,  «['€oXpoHONIOrHUYecKas  IIKajaay,
«HayvanbHble 3Tanbl OpraHUueckoi »BoOLHNY, «CxeMa o0pa30BaHUS HYKAPUOT
nyTéM cuMmOuoreHesa», «Cucrema >XHBOM npupoab», «CTpoeHHE BUpYCAY,
«Apomopdo3sl  pactenuity, «PuHHOPUTEY, «OTHOKIETOYHBIE BOJAOPOCINY,
«MHOrokneTouHble  BoJOpociny, «Mxu», «llanopoTHukmn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHui», «CxeMa pa3BUTHS KHUBOTHOTO
Mupa», «ApomMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuileuHONOIOCTHBIEY,
«IInockue YEPBUY, «YneHucroHoruey, «PBIOBIY, «3€MHOBOIHBICY,



«IIpecmbikaromuecs», «lItume», «Mnekonuraromuey, «Pa3BuUTHE KU3ZHU B
apXxeuckou spey», «Pa3zBuTHe KU3HU B NPOTEPO3OUCKON 3pey, «Pa3Butue XKU3HU B
[AJIE030MCKON 3pey, «Pa3BuTHe JXKU3HU B ME3030MCKOMN dpe», «Pa3BuTHE KU3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMA OPraHUYECKOTO MUPay.

O6GopynoBaHue: repOapuu pacTEHUM Pa3IUYHBIX OTAEJOB, KOJUICKIIUU
HACEKOMBIX, BJIAXKHBIC MPENApaThl KUBOTHBIX, PAKOBUHBI MOJIJTFOCKOB, KOJJIEKIUU
WTJIOKOXKHUX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella MTUI] U 3BEpeEl,
KOJUJIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX MCKOMAEMBIX, MYJSDKH OpPraHUYeCKHUX
OCTaTKOB OPTraHU3MOB.

Bupryanbnasn  snaGopatopHasi  pabdora «MoaenupoBaHUE  ONBITOB
Munnepa—tOpu 1o n3ydennto abMOreHHOT0 CUHTE3a OPraHUYeCKUX COCTMHEHUN B
nepBUYHON aTMOchepey.

JlaGoparopHass padora «/3yuyeHHMe M ONUCAHME MCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTunueckass padora «l3ydeHne 0COOCHHOCTEH CTPOCHHUS PACTCHUI
Pa3HBIX OTZEIIOBY.

IIpakTuueckas padora «l3yueHne ocoOEHHOCTEH CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IlpoucxoxaeHue 4eJJ0BeKa — AaHTPOIOIeHe3

Pa3znensl 1 3agaun aHTpOnonaorud. MeTo bl aHTPOIIOJIOTHH.

CraHoBIIEHHE TPEACTABICHUN O IMPOUCXOKICHUM 4YelIoBeKa. Pennurunosnbie
B033peHUsl. COBpEMEHHBIE HAYUHBIE TEOPHUU.

Cx0ACTBO YenoBeKa € )KMBOTHBIMU. CUCTEMATHYECKOE MOJIOKEHHUE YEJI0BEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOpPQOJIOTHIECKUE, AMOPHOJIOTHYECKHE, bH3M0JI0r0-OMOXUMHUYECKHE,
noBefeHyeckre. OTINYMS YeIOBEKa OT KMBOTHBIX. [IpAMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra M BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBuxyiue cuibl (PakTopbl) aHTPOIMOTEHE3a: OMOIOTUYECKHE, COIMATbHBIC.
CooTHorieHre OMOIOTHYECKUX M COLMATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpOIOreHe3a. PaHHHWe dYenmoBeKOOOpa3HbIE 00E3bsTHBI
(IPOKOHCYIIBI) ¥ paHHUE TIOHTHUIBI — OOIIKE TIPEIKU YEIIOBEKOOOpa3HBIX 00€3bsH U
moJied. ABCTPaJONUTEKH — JBYHOTHE MpEIKH Jrojeid. YeaoBek yMmelnbli, nepBbie
M3TOTOBJIEHUS OpYIHM Tpyaa. UenoBeK MPSIMOXOISIIUMN U MEPBBIM BBIXOJ JIFOACH
3a mpenensl  Adpukn. YenmoBek reWmenbOeprckuid  — OOmMMIA  TIPEIOK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHAEpPTaJbCKUU
KakK BHUJ JIOJEH XOJIOJHOTO KjiuMaTa. YenoBeK pa3yMHbId COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a nmpenenamMu AdQpuku.
[TameoreneTnka u MajJIeOreHOMHMKA.



DBOJIIOLKSA COBPEMEHHOIO 4eloBeKa. EcTecTBeHHBI O0TOOp B MOMYJSLUAX
yesoBeka. MyTalMoHHBIM Tpoliecc U mojJuMopdusM. [lomynsiiMoHHBIE BOJIHBI,
npeiid reHoB, murpanus U «3QQPEKT OCHOBATEINS» B MOMYJSIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. IloHdatue o pace. bompluime pacel: eBponeougHas
(eBpasmiickasi),  aBCTpajo-HeTpougHas  (PKBaTOpHajbHas),  MOHTOJOHIHAS
(a3maTcko-amepukaHcKkas). Bpemss u myTu paccelieHHs 4YeloBeKa IO IUIaHETe.
EnuncTtBo  uyenmoBeueckux — pac.  HayuHas  HECOCTOATENBHOCTH — pacus3Ma.
[IprcnocoONIEeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpenbl.
Bnusinue reorpaduueckoit cpenbl W apeiipa reHoB Ha Mopdosoruio u
(pU3HOIOTHIO YEIOBEKa.

MexaucuMIuIMHapHble  MeToJbl B (usnueckoil  (OMOJIOTHYECKON )
AHTPOIIOJIOTHHU.  OBOJIIOUMOHHAS ~ AHTPOIOJOTHMA W MAJCOaHTPOIIOJIOTHS
YEJIOBEUYECKUX NOMYJsALNi. buocomumanbHble MCCIEN0BaHUS NMPUPOIbI YETIOBEKA.
HccnenoBanue K03BOTIONUH OMOJIOTMYECKOTO U COLMATIBHOTO B YETIOBEKE.

JdemoHcTpanuun

[Toptpersr: Y. lapsun, JI. Jluku, . 5. Poruackuit, M. M. I'epacumos.

Tabnuuel U cxembl: «MeTobl aHTPOIIOIOTUNY, «I 0JIOBHON MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3bsiHb», «CKeleT 4YeloBeKa W CKENeT IIHUMIIaH3e»,
«PynIMMEHTBI U aTaBU3MbDY, «/[BUKYIINE CUIIBI AaHTPOIOTEHE3a», «IBOJIIOLMOHHOE
JIpEBO  4YeJoBEKa», «ABcTpaimonutek», «YemoBek  ymenblit», «YenoBek
NPAMOXOAAININY, «/lenucoBckuii yenoek» «Heannepranbupy, «KpoMaHbOHIIBIY,
«IIpenku yenoBekay, «ITarbl HIBOJIOLNUH YeJIOBEKay», «Packl yeloBeKkay.

O6opynoBaHue: MyISDKM — OKaMEHENOCTEH, MpeAMETOB MaTepuaibHOU
KyJIbTYphl TPEIKOB YeNOBeKa, penpoaykiuu (doTorpaduu) KapTUH C
MU]OJOTHYECKUMHU U OUOJCHCKHUMHU CHOKETaMU IIPOMCXOXKICHUS 4YeoBeKa,
doTorpaduu HaX0JOK UCKOMAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJENb
yeperna 4YejaoBeKa M Yepena I[IHMIIAH3€, MOJEIb KHCTH 4YeJIOBEKa U KHCTHU
IMMIIAH3€, MOJIEIIM TOPCa MPEIKOB YEJIOBEKA.

JlabopaTopHass paGora «l3yueHne o0cCOOCHHOCTEH CTPOCHHS CKelleTa
YEJI0BEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJalTallli 4YeT0BEeKay.

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

3apokieHrne u pa3BuTue dKojoruu B Tpymax A. I'ymbonsara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pa3gensl u 3agaum
sKoJ0ruu. CBsI3b SKOJIOTUH C APYTUMU HayKaMHu.



Mertonbl 3konoruu. IloneBble HaOMOIEHHS. DKCHEPUMEHTBHI B 3KOJIOTHM:
NpUpOAHBIE U JlabopaTopHble. MoJeaupoBaHWe B 3KOJOTMU. MOHUTOPUHT
OKpY’Karolen Cpeibl: JTIOKAIbHBIN, pETHOHATBHBIN U TTTI00ATBHBIM.

3HaYEHUE OKOJOTMYECKMX 3HAHMW U1 YEJOBEKa. OJKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€M dyesnoBeuecTBa ¢ Npuponoil. PopMupoBaHue
AKOJIOTHYECKOMN KYIBTYpPbI U 3KOJOTHYECKON I'PaMOTHOCTH HACEIJICHMUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, O. ['exkens, A.
Tencnu, B. H. Cykaués.

Tabnuupsl u cxembl: «Pasznensl skojgorumy», «Metonbl skonorum», «Cxema
MOHUTOPHHIA OKPYXKAIOIIEH Cpelb».

JlaGopaTopHuasi padora «3yuenue METOJIOB AKOJIOTUYECKUX
UCCIIENOBAHUI.

Tema 7. Opranusmsl U cpeia 00UTAHUS

Dkonornyeckue (HakTopbl U 3aKOHOMEPHOCTH UX jAeicTBus. Knaccudukamms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpororennsie. O0ime
3aKOHOMEPHOCTH AEHCTBUSl dKojoruyeckux Qakropos. Ilpasmino munumyma (K.
Mmnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuotnueckue ¢aktopel. CBeT Kak sKkonoruueckuit daxrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOrO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHid M JKMBOTHBIX IO OTHOWIEHHIO K cBeTy. CHUTrHajbHas poJib CBETA.
DoTonepuoanu3M.

Temmeparypa kak »dKoJiormueckuii ¢akrtop. JlelicTBue TtemmepaTypsl Ha
opraHu3Mmsbl. [loMKknIOTEpMHBIE U TOMOWOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak sxonorumdeckuit Qaktop. IlpucmocobieHus pacteHud K
noJiIepKaHuio BogHoro OanaHca. Knmaccudukanus pacTeHUH MO OTHOLIEHHUIO K
Boze. [Ipucrnoco0aeHus )KMBOTHBIX K N3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOWTaHUs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAas, IOYBEHHAs,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpHOpraHuU3MeHHas.  DU3UKO-XUMUYECKHE
O0COOCHHOCTH cpesi oOuTaHWs oOpraHu3moB. llpucnocoOneHuss OpraHu3MoOB K
’KU3HM B Pa3HBIX CPENaX.

buonornyeckne putmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rogu4Hble pUTMbL. [IpHCIIOCOOIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSAM
YCIIOBUH JKU3HU.

XKuznennole Gopmer opranusmoB. lloHsTHE 0 KU3HEHHOW (dopme.
Xuznenusle (hOpMBbI paCTEHUIL: 1€PEBbsl, KYCTAPHUKH, KyCTAPHUYKHA, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: TUIPOOHOHTHI,
reoOHOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buornueckue (baKTOopBHL. Buner OMOTUYECKUX  B3aUMOJCHCTBUMA:
KOHKYPEHIIUS, XUITHUYECTBO, cuMOn03 u ero ¢opmel. [lapazutusm, xoomnepaius,
MyTyajau3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). Hetpoduueckue
B3auMoJielicTBUsl  (Tommueckue,  (opuueckue, ¢adpuyeckue). 3HAUYCHUE
OMOTHYECKUX B3aUMOJICUCTBUU IS CYIIECTBOBAHHMS OPTraHU3MOB B Cpeje
obutanus. [[puHIIUI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemoncTpanumn

Tabmumpl U cxembl: «Okojiorudeckue (akTopel», «CBETOBOU CIEKTPY,
«IKOJIOTUYECKHE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpOBHBIC
KUBOTHBIE», «XOJOJHOKPOBHBIC JKUBOTHBIC», «DHU3MOJOTHYECKUE aaanTaliuu
KUBOTHBIX», «Cpeabl OOWUTaHUS OpPraHuU3MoOB», «bBHUOJIOTHYECKUE PUTMBIY,
«Kuznenneie  Qopmbl  pacTeHui», <« KusHeHHble  (HOPMBI  KUBOTHBIXY,
«IJKocucTeMa MHUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOIO Jecay, «llenu
nuTaHus», «XumHudectBo», «llapazutuzmy, «Konkypenmus», «CuMOno3y,
«KommeHncanuzmy.

O6GopynoBaHnue: TepOapuyd pPacCTCHHH W JKUBOTHBIX, IMPHUCIOCOOJICHHBIX K
BIUSHUIO PA3JIUYHBIX JKOJIOTHUYECKUX (PAKTOpPOB, TrepOapuu CBETOJHOOUBHIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIE PACTEHUs, TepOapU U KOJUJIEKIUU TEII0TIO0MBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUMN, uydesia MTHI] U 3Bepel, repbapuu
pacTeHui, OTHOCSAIIUXCS K Turpodutam, Kcepoduram, Me30(huTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUICKIIUU >KUBOTHBIX, OOMTAIONIMX B PA3HBIX Cpeaax,
repOapu M KOJUICKIIMM PACTEHUH M IKUBOTHBIX, OOJIAAIONIUX YepPTaMHU
IPUCTIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUH IKU3HMU, repObapuu u
KOJUICKIIMM PACTEHUUW U YKUBOTHBIX PA3TUYHBIX JKU3HEHHBIX (DOpPM, KOJIEKIIMH
KUBOTHBIX, YIJACTBYIOIIUX B PA3INYHBIX OMOTUYECKUX B3aMMOICHCTBHSIX.

JlabopaTopHasi padora «BbISBICHHE TMPUCIIOCOOJICHHN OpPraHu3MOB K
BIIUSIHUIO CBETA».

JlabopaTopHasi pabGora «BbISBICHHE MPUCIIOCOOICHHN OpPraHu3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlabopaTtopHass padora «AHATOMHYECKHE OCOOCHHOCTM pACTEHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ixosiorust BUA0B U MONMYJISIIIMH

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISHUU. [Momynsimus ~ kak
Oouonornyeckas cucrema. Poinb HEOTHOPOAHOCTH Cpenbl, GU3HMUECKUX OAPHhEPOB H
0COOEHHOCTEW OUOJIOTHUU BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeNW MOMYJSIUU: YUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasT M TOJIOBasg CTPYKTypa, pPOXKIAEMOCTb, HPUPOCT, TEMI pOCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTHYECKas CTPYKTypa nomyiaanuu. OUeHKa YUCICHHOCTH IMOMYJIAIUU.
JIluHamuKa TOnmysAUMU U €€ peryiauus. bUOTHYECKUH IOTEHIMAI IOIMYJIALUU.
MoaenupoBanue TMHAMUKY nonyJisinud. KpuBbie pocTa YUCICHHOCTH MOIMYJIAIUH.
KpuBbie BbDKMBaHUS. Perynsuuss 4UCICHHOCTH TONYJAIUN: poyib (PaKTOPOB,
3aBUCAIINX Y HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUUECKHE CTPATETUU BUJIOB (T- U
K-crparerun).

[TonsiTue 00 »KoJIOrMYECKON HUIE BHAa. MecTtooOutanue. MHoroMepHas
MoJzienb dKojormueckor Humun Jx.M. XartunmHcOHa. PasMepsl 3KOJIOTMYECKOU
Huid. [loreHunanbHas U peaaTu30BaHHAS HUIIIM.

Bua kak cucrema mnomynsuuid. Apeanbl BUAOB. Buabl U HUX KU3HEHHBIC
CTpaTeruu. JKOJOTNYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUSI M MUTrpalldid >KUBOTHBIX. buomormyeckue
WHBAa3UM 4Yy>KEPOJIHBIX BUIOB.

JdemoncTpanumn

IToptper: Jx. 1. XaTunHCOH.

Tabmumbel M cXeMbl: «DKOJIOTUYECKHE XapPaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyisiquu», «Bo3pacTHble  mupamuibl
nonymanuny, «CKOpPOCTh  3acelieHHs] IOBEPXHOCTH  3€MIIM  Pa3IM4YHBIMU
opranuzMamMmn», «Mogenb s3kosorndeckor Humu k. M. Xatuunconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIMH JKHBOTHBIX.

JlabopaTtopHass  paGora  «llpucrmocoOneHuss ceMssH  pacTeHMH K
pacCeNeHUIO.

Tema 9. Jkos0rusi co001ECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBs3m MEXKIy
OopraHu3MaMHu B OMOIICHO3E.

OkocucteMa kKak OTKpbiTas cucteMa (A. JIx. Tencnu). DyHKUHUOHATBHbBIE
OJIOKM OpraHW3MOB B DKOCHUCTEME: MPOIYICHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpodudeckue ypoBHu. Tpoduueckme 1enmum W CeTH. AOHOTHYECKHE OJIOKH
skocucteM. [10uBbI U Wbl B 3KOocucTeMax. KpyroBopor BEIeCTB ¥ IOTOK 3HEPTUH
B OKOCHCTEME.

OcHOBHbIE  TOKa3zaTedu  dKocucTembl. buomacca u  mpoayknusi.
DKOJOTUYECKHUE MMUPAMUIBI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPOIOTCHHBIE BO3JICUCTBUS Ha
cykueccun. KinnmakcHoe cooOiiectBo. bropasHooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTU COOOIIIECTB.



[IpuponHbie KOCUCTEMBI. DKocucmemsbl 03€p U pex. IKocucmemsvl Mopeu u
oKeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenel, NyCmvlHb.

AHTpPONIOTEHHBIE JKOCHCTEMBI. ArposkocucteMa. ArpoueHos. Pazmuuus
MEXK1y aHTPOIIOT€HHBIMH U TPUPOIHBIMH SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opojckas
braopa u ¢ayna. CunanTponuzanus Topoickod (ayHsl. buonorumyeckoe u
X031CTBEHHOE 3HAYCHNE arpOIKOCUCTEM B YPOOIKOCUCTEM.

3akoHOMepHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpraHU3MOB B
skocuctemax. Ponv kackadnoco 3ggekma u 8udo8-30ughpukamopos (Kirouegvix
8U008) 8 yHKYUOHUposanuu 3kocucmem. [lepeHOC PHEPTHH W BEIIECTB MEKIY
CMEXHBIMH SKOCHUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJISAIUNA U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUIA.

Mexanusmuol 8030eticmaus 3GepA3HEHUl pPA3HbIX Mmunos Ha
CcyOOpP2aHU3MEHHOM, OP2AHUBMEHHOM, NONYIIAYUOHHOM U IKOCUCEMHOM YDOBHSX,
OCHOBbl  IKOJO02UYECKO20  HOPMUPOBAHUSA — AHMPONO2EHHO20  8030€liCMEUsL.
MeTo0710THS MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdemoHcTpanuun
[Toptper: A. JIx. Tencnu.
Tabmuusr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKocucTeMa

MIUPOKOJIMCTBEHHOTO Jieca», «DKOCUCTEMA XBOMHOTrO Jieca», «DyHKIMOHAIbHBIE
TpyHIbl OPraHu3MOB B 3dKocucTeMey», «KpyroBopoT BemIecTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, JETPUTHAS)», « IKOJIOTUUECKAs MUPAMUJIA YUCEI,
«JKoyNoruyeckas nupamua OMoMacch», «IKOJOTHUECKas MUpaMUia SHEPTUNY,
«O06pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHoBIeHuUE Jieca mocie
nokapay, «JKocucTemMa o03epay, «ArporeHos», «KpyroBopoT BemecTB U MOTOK
SHEPrUM B arporeHo3ey, «[Ipumeps ypooskocuctem».

O6opynoBanue: repbapun pacTeHUH, KOJUIEKIIUU HACEKOMBIX, Yyydesa MTUIl U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIINX PACTCHU, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpakTnueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlaGopaTtopuas pabora «l3ydenue paszHooOpasus MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKypeHusi «IKCKYypCHsl B TUIIMYHBIA OmoreorieHo3 (B ayOpaBy, Oepes3HSsiK,
SJIBHUK, Ha CYXOJIOJIbHBINA WJIM TIOWMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypeusi «IKCKypCUs B arpodKOCHUCTeMy (Ha MOJie WM B TEIJIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA

buochepa — oOmemnanerapHas oOojouyka 3eMJIM, TJ€ CYIIECTBYeT WU
cylllecTBOBaja kU3Hb. PazBuTHe npeacrasieHuit o ouochepe B Tpymax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6nactu ouochepst u e€ cocran. JKupoe
BEIECTBO OHOC(hEphl U €ro PyHKIUU.

3aKOHOMEPHOCTH cyliecTBoBaHUsl Ouochepbl. OcobeHHOCTH OMOCchepbl Kak
rJ100aJIbHOM 3KocHcTeMbl. JMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOreoXMMHUYECKUE IUKIBI (YIiieposia, a30Ta). PUTMUYHOCTD SBJICHUM
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lonsitTue o Onome. OCHOBHBIE OHOMBI CYIIIH:
TYH/pa, XBOWHBIC Jieca, CMEIIIAaHHbIC U IIIUPOKOJIUCTBEHHBIE JIeCca, CTENH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIECa, BHICOKOTOPhs. KiuMar, paCTUTENIbHBIA U KUBOTHBIM
Mup OMOMOB CYIIIH.

Crpykrypa u (YHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHI[UANA U
ounochepHbIX QYHKIIHIA.

JdemoHncTpanumn

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

Tabnuuel u cxembl: «['eocdepnsr 3emnny», «KpyroBopor azora B mpupoae»,
«KpyroBopoT yrinepona B mpupoae», «KpyroBopor kwuciopoga B Hpupojie»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIe OMOMBI cymny, «Knumarnueckue
nosica 3emnmy», «Tynapay», «Taiira», «Cmemannasii jecy», «IIIMpOKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponudeckuit necy.

Oo6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oOKpy:ka0inas cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MNpUYUHBL. Bo3zaeiicTBue uenoBeka Ha
ouocepy. 3arpszHeHue BO3AyIIHOM cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnouBel. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue Kiumara.

AHTpPONIOTEHHOE BO3/IEMCTBUE HA PACTUTEIBHBIN U )KUBOTHBIN Mup. OXpaHa
PACTUTENBHOTO M XUBOTHOTO Mupa. OCHOBHBIE TPHUHIUIBI OXpaHbl MPUPOJBI.
Kpacubie kuHuru. Oco0o oxpansemble mnpupognbie Tepputopun (OOIIT).
boranndeckue casibl U 300JI0TMYECKHUE TaPKHU.

OCHOBHbBIE TPHUHIUIIBI YCTOMYMBOIO PA3BUTHUSl YEIOBEUYECTBA U MPHUPOIBI.
PanvonanpHO€ ~ MPUPOJOMONB30BAHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pasHooOpasus 3emau. OOmMe 3aKOHOMEPHOCTH TJIOOATBHBIX ASKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €r0 BEPOATHBIC MOCIEACTBHUS.

Pa3BuTnHe METOJOB MOHUTOPHWHTA pA3BUTHS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemmuvle ucciedo8anus nepexooa K pecypcocbepezarowjeti u
KOHKYPEeHmocnocobonoui snepeemuxe. buonozuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneuugarowue O00Cmyn K
ungopmayuu no cocmoAHuro O0moenbHvIX 6uU008 u IKocucmem. OcHogbl



IKopeabunumayuy dKocucmem u cnocob6og 6O0pbbbl ¢  OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u HazeMHbIX IKOCUCTEM.

JdemoHcTpanumn

Tabmuupl u  cxeMbl:  «3arpsi3HeHHE  atMoc(epb»,  «3arpsi3HEHUE
ruapocdepbl», «3arps3HeHue 1ouBbl», «llapHukoBeiii  3pdekT», «Ocobo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY», «MOAENIN yIPaBIIEeMOr0 MUPay.
O6opynoBanue: ¢dororpaguu OXpaHSEMbIX pacTeHUW U KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOEHUS
oOydJarolmuMHcs TMPOrpaMM CpeaHero oO0miero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeMETHbIC U MPEIMETHBIC.

B cTpykType NTMYHOCTHBIX PE3yIbTATOB OCBOEHHUS MPOrPaMMBbI MO OUOIOTHUU
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCI POCCUNUCKOM
IPaXKIAHCKON UJICHTUYHOCTU — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOONPENACIICHUIO, Haluyue Mmomusayuu K OOyUYEHHIO  OHOJIOTHH,
yeneHanpasienHHoe pazéumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH HAa OCHOBE
KITFOUEBBIX IEHHOCTEH W HCTOPUYECKUX TPATUIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIITUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH II@HHOCTHO-CMBICJIOBBIMU  YCTAaHOBKAMH, TPHUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUs, Haiuyue  NPABOCO3HAHUS  DKOJIOTUYECKOU
KYJIBTYPBI, CHOCOOHOCMU CMABUMb TIETU U CTPOUTDH KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIC PE3yJIbTaThl OCBOSCHUS TPOTPaAMMBbI 110 OMOJIOTHUH JOCTUTAKOTCS
B CIUHCTBE YYEOHOM M BOCIUTATEIBHOM JEATCIBHOCTH B COOTBETCTBUU C
TPaAULIMOHHBIMUA POCCUUCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMH, MPUHITHBIMU B OOIIECTBE TMpaBUJIaMH U HOPMaMH
MOBEJIEHUS W CIOCOOCTBYIOT TIpoIlecCaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpAa3BUTHS, PA3BUTUSI BHYTPEHHEH TMO3UIMK JIMYHOCTH, IATPUOTU3MA U
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTaplIeMy MOKOJIEHHUIO,
B3aMMHOT'O YBa)KCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuIUsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoint denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIndHOCTHBIE pe3yJibTaThl OCBOEHHUsA YyuyeOHOro mpenmera «buomorus»
JIOJIKHBI OTPA’KaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaIONIUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IIO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM TIEHHOCTSIM POCCHIMCKOTO O0OIIeCcTBa, PaCHIUPEHHE >KU3HEHHOTO
OMbITa U OMbITA JAEATEILHOCTU B MPOLIECCE pean3allii OCHOBHBIX HaIpaBICHUM
BOCIIUTATENIbHOM JIESITENIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xaaHCKOTO BOCIIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKTAHCKON MO3UIIUH 00YUAOIIETOCS] KaK aKTUBHOTO H
OTBETCTBEHHOT'O 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)KE€HUE
3aKOHA M TIPaBOIIOPSIKA;



FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX W MO3HABATENIbHBIX 3a/1a4, BBINOIHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHUYECTBY B MPOLECCE COBMECTHOTO BBIIOJIHEHUS
yuyeOHBIX, TIO3HABATEJIIbHBIX W MCCIEIOBATEIbCKUX 3a/ay, YBaXKUTEIHHOTO
OTHONIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/IePKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJly, YyBCTBAa OTBETCTBEHHOCTH NEPEN
Ponunoii, ropmoctu 3a CBOM Kpai, CBOK PoauHy, CBOM $A3BIK U KYJIBTYpY,
IPOIJIOE U HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIECHUE K IIPUPOAHOMY HACIEIUIO U MaMATHUKAM IIPUPOJBIL,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATHh BKJIAJ POCCHUUCKUX Y4YEHBIX B CTAHOBJICHHUE W
pa3BuTHE OWOJIOTMH, TOHHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
OPUPOJIBI, B KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIIECTBA;

ujaeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KeHMIO W 3ammre OTeuectsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHME JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IECHHOCTH;

OCO3HAHUE JINYHOTO BKJIaJ[a B IOCTPOCHUE YCTOWYMBOTO OYIYILEro;

OTBETCTBEHHOE OTHOILLIEHHUE K CBOMM POJIUTEIAM, CO3JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauusiMHu Hapo0B Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIFOYAs JCTETUKY OBITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY1d, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JICUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;



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

S5) ¢usuyeckoro BocnuTraHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAT OOy YU :

NOHMMAHUE U peanu3alus 30pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHUE, COOJIIOJICHWE TUTMEHUYECKUX TMpaBUI U HOPM,
cOaaHCUPOBAHHBIN PEXUM 3aHATHW M OTIbIXa, peryispHas ¢undeckas
aKTUBHOCTB), OEpEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXHUUECKOMY 3/I0POBbIO;

NOHUMAHHUE IIEHHOCTW TMPaBWI WHIAUBUAYATBHOTO U  KOJJICKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOXKAIOIIKX 3JOPOBbIO U JKU3HU JIIOJIEH;

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

6) Tpy10BOro BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITEIBHOCTH TEXHOJIOTHYECKOW M COLMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBITIOJIHSITh TAKYIO JICSITEIbHOCTb;

UHTEpEC K pa3luyHbiM cepaM MpoPecCHOHATBHON AESTEIbHOCTH, YMEHHE
COBepIlIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud ¢ Peaiu30BBIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEH )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIIIEHUE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: MNPHUOOPETEHHE OTIBITA
IUIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUU ISt
OKPY’KAIOIIEH CPEbI;

OCO3HAHUE TJI00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJeM U MyTed HuX
peuieHus;

CIIOCOOHOCTh HMCIOJIB30BaTh MPHOOpPETaeMble TPU HM3YYCHHH OHOJIOTHH
3HaHWSI W YMEHUS TPU PEHICHHH TPoOJieM, CBSI3aHHBIX C PAMOHAIBHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJIGHHE  MpaBWJ  TOBEAEHUA B  IPUPOJE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B HKOCHUCTEMAaX, OXpaHy BHUJOB,
AKOCHCTEM, OMOChepsI);

AKTUBHOE HENPUSATHE JICMCTBUW, NPUHOCSAIIMX BpEd  OKpYXKaromeu
MPUPOJIHON cpejle, YMEHHE MPOTHO3HPOBATH HEOIAroNpHUATHBIE 3KOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX JEUCTBUI U MPEJOTBPAILATH UX;



HaJIMYUe Pa3BUTOrO IKOJIOTMUYECKOTO MBIIICHUS, SKOJIOTUUECKOU KYJIbTYPHI,
OTbITa NeSATeTbHOCTH HKOJIOTUYECKOH HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOM
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON JNEATEIbHOCTH YKOJIOTHUUECKOMN
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO0 MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUpPOBaHUY PAINMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEJIOBEKA U
oO1iecTBa, B TMO3HAHWM TPHUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpoosieM
COXpaHEHHMs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTU OHWOJIOTHHU ISl COBPEMEHHOM IMBUIU3AIUU:
oOecriedeHUs: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE TMEPCHEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelaTh  pecypcHble  MPOOJEeMbl  pPa3BUTHS
YeJIOBEYECTBA, TTOMCKA MyTel BBIXOJAa U3 II00aJbHBIX IKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi  Tmepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJIHBIX PECYpPCOB U (POPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B LEJIAX
MOBBIIICHUSI  OOIIEH KyJIbTYphl, €CTECTBEHHO-Hay4YHOW TIpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOM IPaMOTHOCTH OOy4Yaroniuxcs, GopMUpyeMoi
IPU U3YYCHUN OUOJIOTHUH;

NOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh IOJy4aeMble 3HAHUS [JIs aHajlu3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOIIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
yMEHHE JleJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIONIh30BaTh OMOJOTHYECKUE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE LEHHOCTH HAaY4YHOH JMESTEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO IESITEIbHOCTh HUHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTh K  HENMPEPHIBHOMY  OOpa30BaHUIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HAaHUW MO OUOJOTUMU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSIMH.



METAINPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yibTaThl OCBOEHHUS ydeOHOro mnpeaMmera «buosnorus»
BKJIIOYAIOT: 3HAYUMble [Ji1 (HOPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIECHAYUYHbIC MOHSTHS, OTPa’KaroIIue
LETIOCTHOCTh HAY4YHOW KapTUHBI MHUpa U CHeluupUKy METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTus, SBIICHHE, MPOIIECC,
cUCTeMa, Hay4yHbIH (DaKT, MPUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS,
UCCe/IOBaHNEe,  HAOJIOJICHHe,  U3MEpPEHUe, OKCIEPUMEHT U JIpyTHe);
yHUBEpCaJbHbIE YyueOHble JEeWCTBUA (TIO03HABAaTE/IbHBIE, KOMMYHUKATHBHEIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH M  COLMAJIbHOM KOMIMETEHIMH OOydYaroumxcsi; CrnocoOHOCTb
oOyuarommxcs UCIIOJIb30BaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajbHble y4eOHbIE JEeHCTBUS B
ITI03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

B pesynbrare wu3ydeHus OWOJOTMM Ha YpPOBHE CpeaHEro oOIIero
oOpa3zoBanus y oOyuyatomierocss OyayT chOpMHpPOBaHBI —MO3HABATEIbHBIC
yYHUBEpCaJIbHbIEC YUCOHBIC ICHUCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAIBHBIC YUECOHBIC
NEHUCTBHS, PETYISTUBHBIC YHHBEpPCalIbHbIE Y4eOHBIC JIEHCTBUS, COBMECTHAsI
e TEIbHOCTD.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOJKHBI OTPAXKaTh:

Osaanenue YHUBEPCAJIbHbIMHU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeUCTBUSIMMU:

1) 6a30BbI€e JJOrHUecKHe JeiCcTBUS:

CaMOCTOSITEIbHO  (OPMYNIMPOBAaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHHM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, cUHTE3a, CpaBHEHMsI, KiIacCHU(pUKAIIUNA, 0000IICHHS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX TIOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTAHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAesaTh IEJIH JEATEIbHOCTH, 3ajJlaBas IMapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTAThI ACATECIBHOCTH C MOCTABICHHBIMU IETIAMHU;

UCITOJIH30BaTh OMOJIOTHYECKHAE IMOHATHS U1l OOBSICHEHUS (PAKTOB M SBICHUUI
YKWBOU IPUPOJBI;

CTPOUTH JIOTMYECKHE pacCyXAeHUs (MHAYKTUBHbIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH M TPOTHUBOPEYHS B paccMaTprUBaeMbIX
SIBJICHUSIX, (DOPMYJIMPOBATH BBIBOJIBI U 3aKJIFOUCHUSI;

MIPUMEHSATH CXEMHO-MOJICILHBIC CpelcTBa JUTSE MIpEeJICTaBICHUS
CYIIECTBEHHBIX CBA3€M M OTHOIICHWM B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C yU4ETOM aHajan3a MMEIONTUXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh M  BBIMOJHATH pabOTy B YCIOBHSIX  peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeliCTBHS:

BJIQJICTh HABBIKAMHU YYCOHO-MCCIICIOBATEIbCKOW M TPOCKTHOW JIEITEIILHOCTH,
HaBbIKAMU  Pa3pelieHuss MpoOJieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSTEIILHOMY ITOUCKY METOJIOB PEIICHUS TPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHJIBI JICATCIBHOCTH 110 IOJYYCHHIO HOBOTO
3HAaHMS, €r0 MHTEPHpPETaluH, NPeoOpa30BaHMI0 W TPUMCHCHHIO B YUYEOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(bopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUCBBIMM ITOHATHSIMH U METOJAMHU;

CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJadyd B 0O0pa30BaTEIbHOU
NESATeIbHOCTH 1 )KU3HEHHBIX CUTYaIUAX;

BBISIBIIATh TPUYMHHO-CJICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pelieHus, HaXOJAUTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOUX YTBEP)KJICHHH, 3a/1aBaTh apaMeTPhl K KPUTCPHUH PCIICHHS;

aHAJM3MPOBATh IIOJYyUYCHHBIC B XOJE peEUIeHUsS 3aJa4d  PE3yJIbTaThl,
KPUTHUYECKHU OIICHUBAThH MX JOCTOBEPHOCTH, MIPOTHO3MPOBATh N3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLICHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIN OITBIT;

OCYIIECTBIIATH IIEJICHAMPABICHHBIN ITOMCK IEPEeHOCa CPEJICTB U CIOCOO0B
NercTBHS B TPOGECCHOHAIIBHYIO CPEIY;

YMETh TEPEHOCUTHh 3HAHHUS B IMO3HABATEIBHYIO M IMPAKTHYCCKYIO 00JacTh
KU3HEICITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, MpEjiaraTh OPUTHHAIBHBIC IMOJIXOJBl W PCIICHHUS,
CTaBHUTH MPOOJIEMBI M 3a]1a4H, JOMYCKAIOIIHE AIbTCPHATHBHBIC PEIIICHHUS.

3) pabora ¢ uHpopMaumeii:

OPHUECHTHPOBATHLCS B PA3TMYHBIX HCTOUYHHKAX HHPOPMAIUHU (TEKCTE YU4eOHOTO
MOCOOMs, HAYYHO-TIONYJIAPHOW JHUTEpaType, OHOJOTHMYECKHX CIIOBApIX U
CIIpaBOYHHUKAX, KOMITBIOTEPHBIX 0Oa3ax JaHHBIX, B VHTepHeTe), aHAIM3UpPOBATH



MH(pOpPMAILINIO pa3TUYHBIX BUJIOB U (POPM MPEJICTABICHUS, KPUTUUECKHU OLECHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HWCHOJIb30BaHUS HUHGOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornueckoit nHGopmanuu (Cxemsbl, rpaduKy, TUarpaMMbl, TAOJIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIOJIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMH  pACO3HABaHUS U 3alMUTBl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OgiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMM

1) o0menue:

OCYHIECTBIISITh KOMMYHUKAILIUU BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JIMAJIOT€ WM JUCKYCCHHU IO CYIIECTBY OOCYXIaeMOW Tembl (YMEHHE 3aJ]1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXKICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3a/layd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora uin JUCKYCCUN);

pacmo3HaBaTh HeBepOaJdbHbIE CpencTBa OOIEHWs, MOHUMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aUMOJCHCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECE THUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

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

2) coBMeCTHAas J1esITeJIbHOCTh:

NOHUMAaTh U HMCHOJB30BaTh MPEUMYIIECTBA KOMAHJIHOW W WHJWBUAYaJbHOU
paboThI IPH peIIeHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX ()OPM B3aUMOACHCTBUS MIPH PEIICHUU yU4eOHOU 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIMIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJUJIEKTHUBA;



NpUHUMATh LEIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KaudyeCTBO CBOErO BKJAJa M KaXJOr0 YYACTHUKA KOMAaHJIbI B
o0t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE TPOEKTHI, OILIEHWBATh HJIEUM C TMO3UIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TMOBEAEHHWE B Pa3JIUYHBIX
CUTYaIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHUE, OBITH UHUITUATUBHBIM.

OBJiaieHNe YHHBEPCAJIbHBIMU PEryJATUBHBIMY JI€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA IS BBISBICHUS MpoOJeM U HX
peleHus B )KU3HCHHBIX U YY€OHBIX CUTYAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JICMCTBHUSIX M IMOCTYINKAX MO OTHOUICHWIO K KUBOW MPUPOIE,
CBOEMY 3/I0POBBIO U 3JOPOBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIBHYIO NIESITENBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIbHOM
JNEATENIbHOCTU U )KU3HEHHBIX CUTYaILUAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs NpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIIMpATh paMKH Y4eOHOTO MIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW DSPYIUIHH B
pa3HbIX O0OJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 0Opa3oBaTENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JESITEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMH  KaK  OCO3HAHUSA
COBEpIIAEMBbIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHHWM, WCTOIB30BaTh MPUEMBI peIICKCUU NIl OLEHKH CUTYyaIllWH, BhIOOpa
BEPHOI'O pELICHNS;

yMETh OLICHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHATHE Ce0NA M IPYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOU HEJJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIbTATHI

[IpeameTHble pe3ynabTaThl OCBOCHHUSI COJICPXKAHUS Y4eOHOTO TMpeaMera
«buonorus» Ha yrIyOJNEHHOM YpPOBHE OpPHUEHTHPOBAaHBI Ha oOecrieueHue
npodpunbHoro  oOyueHus  oOydawommxcs  Ouosmorud. OHHM — BKIIIOYAIOT:
crienuduyeckue st OMOJOTHN HAyYHBIC 3HAHMS, YMEHUS M CIIOCOOBI IEWCTBUH 110
OCBOCHUIO, UHTEPIIPETALIMK U MPEOOPA30BAHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUHN M MX MMPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
peanbHBbIX KU3HEHHBIX CUTyarusx. [IpenMeTHbie pe3ysibTaThl MPEJACTaBICHBI T10
rojiaMm U3y4eHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHHUs ydueOHOro mpenmera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUH O MeECT€ U poJIM OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHUU  3aKOHOB MPUPOABI W  PEHIeHUH TpoOJIeM  palMOHAIBHOTO
IPUPOIOTIONIH30BAHUS, O BKIAJE POCCUUCKUX U 3apyOekKHBIX YUEHBIX B Pa3BUTHE
OHOJIOTHH;

BJIAJICHUE CHCTEMOH  OHWOJIOTMYECKMX 3HAHWM, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIAraronye OHOIOTUYECKHEe TEPMHUHBI W TOHSATUS (KU3Hb, KIIETKa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJAIHS, CaMOBOCIPOU3BEIACHHE,
HACIIEJICTBEHHOCTh, W3MEHYUBOCTh, POCT U Pa3BUTHUE), OMOJOTMYECKUE TEOPUU
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacnencteeHHoct T. Moprana), yuyenus (H. W. BaBunoBa — o wmeHTpax
MHOTOOOpa3usi W  MPOUCXOXKACHHS  KYJIbTYpPHBIX  pPAaCTCHHH),  3aKOHBI
(emmHOOOpA3Msi MOTOMKOB TEPBOTO TOKOJICHHWS, PACIICIUICHUS, YHCTOTHI TaMeT,
He3aBUCHUMOro HacienoBanusi [.  MeHaenss, TOMOJOTHUYECKUX PSIIOB B
HACJIEICTBEHHOU U3MEHYUBOCTH H. n. Basunoga), MIPUHLATIB
(KOMIIJIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAAaMU HAYYHOIO TMO3HAHHUSI, HUCIIOIb3YEMBIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJI0JIeHHE, SKCIIEPUMEHT);



YMEHUE BBIIETATh CYIIECTBEHHbIC MPU3HAKH: BUPYCOB, KJIETOK MPOKAPUOT U
9YKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM UHCIE
OaxTepuii, TpuOOB, pacTeHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTeHUIl, JXUBOTHBIX, YENIOBEKAa, IPOIECCOB KU3HEICATEIHHOCTH,
MPOTEKAIONIUX B OpraHM3Max PacTeHUH, KUBOTHBIX M YEJOBEKa, OMOJOTHYECKHUX
MpoLeccoB: oOMeHa BellecTB (MeTadonu3M), NPeBpaLICHUsI YHEPTUU, OpOKEHHUS,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCHUHTE3A,
MUTO3a, Mel03a, TaMETOTeHe3a, IMOpUOTreHe3a, OCTIMOPUOHAILHOTO PAa3BUTHS,
pPa3sMHOXEHUS,  WHIUBUAYATBHOTO  pa3BUTHSA  OpraHm3mMa  (OHTOTEHE3a),
B3aMMO/ICHCTBUS T€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

yYMEHHE YCTaHABIMBATh B3aWMOCBSI3M MEXIy OpPraHOMJAAMH KJIETKH W HX
(GYHKIHMSIMH, CTPOCHHEM KIIETOK pa3HBIX TKaHeW W WX QYHKIUSIMH, MEXIY
OpraHaMd W CHCTEMaMH OpraHOB y pPAaCTCHHH, >KMBOTHBIX M YEJIOBEKa U WX
(QYHKIHSIMH, MEXKIYy CHCTEMaMH OPraHOB W WX (QYHKIHSIMH, MEXKIY >STarmaMu
oOMeHa BelIeCTB, dTallaMU KJIETOYHOTO IIMKJIA W )KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
dTamaMu SMOPUOHATBLHOTO PAa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (PEHOTHIIOM H
(dakTopamu cpeapl OOUTaAHUS;

YMEHUE BBISIBIIATH OTIMYUTEIbHBIC MPU3HAKH KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCHOJIb30BaTh COOTBETCTBYIOUIUE APIyMEHTHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY Ul JOKa3aTeJbCTBA POJICTBA OPraHHW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE peliaTh OMOJOTHYECKHUE 3a]]a4H, BbISBIISITh IPUIMHHO-CIIE/ICTBEHHBIE
CBSI3U MEXY UCCIIEyeMbIMH OMOJIOTMYECKUMU IPOLIECCAMHU U SIBJICHUSIMHU, J1€1aTh
BBIBOIbl U TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3yIbTAaTOB;

YMEHUE BBINOJIHATH JIA0OpaTOpPHBIE M NIPAaKTUYECKHE padoThl, COONIONATh
npaBuia Ipu padbore ¢ yueOHBIM H J1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIIBUTATh TUIOTE3bl, MPOBEPATh MX HSKCIEPUMEHTAIBLHBIMU
cpeacTBamu, (GOpMyIHpysS LeNb HCCIEAOBAaHUSA, aHAIM3UPOBATH IOJyUYEHHBIE
pe3yabTaThl U I€JaTh BHIBOBI;

YMEHHE y4yacTBOBaThb B yU€OHO-HCCIIEOBATENbCKOM paboTe Mo OHOIOTrHH,
HKOJIOTUU W MEJUIIMHE, NMPOBOAMMON Ha 0a3e IIKOJbHBIX HAay4HBIX OOIIECTB, U
nyOMMYHO  TPEACTaBIATH  TOJYYCHHBIE  pPE3yNbTaThl Ha  yYEHHMYECKHX

KOH(EpEeHITHSX;
YMEHHE OIEHWBATh OSTHUYECKHWE AaCMEKThl COBPEMEHHBIX HWCCIEIOBAHUN B
obmactu  OWONOTMM W  MEIUIUHBI  (KJIOHUPOBAaHWE,  HMCKYCCTBEHHOE

OIUIOJOTBOPEHHUE, HAIMPABICHHOE HW3MEHEHHE T'€HOMa W CO3[aHH€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYUIECTBIATh OCO3HAHHBIM BbIOOp Oynymied mnpodeccruoHaabHOM
NEATeNIbHOCTH B 00JlacTh OMOJIOTUM, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOr0 XO34MCTBA, MULIEBON MPOMBIIIIEHHOCTH, YIAyOasTh MO3HABATEIbHBIM
MHTEpPEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
MPOJOJDKEHUE OHOJOTMYecKOro oOpa3oBaHHMS B OpraHu3alusX CpeAHEero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUS.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmeta «buonorus» B 11
Klacce JOJIKHBI OTPAXKATh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MeCT€ U POJM OHUOJOTMU B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB TPHUPOJBI W PEIIEHUU HKOJOTUUECKUX
npo0JieM 4YeloBEYEeCTBA, a TaKkKe B PEIIEHHMH BOMPOCOB pallMOHAIBHOTO
IPUPOJIOTIONIH30BaHMS, U B (DPOPMUPOBAHHUM IIEHHOCTHOT'O OTHOIIEHUS K TIPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIaJ€ POCCUMCKUX U 3apyOCKHBIX YUEHBIX-OMOJOTOB B
pa3BuTHE OUOJIOTHY;

yMEHHE BIAJETh CHCTEMOW OMOJOrMYECKUMX 3HaHHWM, KOTOpas BKIIOYAET
ONpeJieieHHs] M TOHMMaHHWE CYIIHOCTH OCHOBOIOJIAralouIuX OHOJIOTHYECKUX
TEPMUHOB M TOHATUN (BUJ, 3KOcHCTeMa, Ouocdepa), OMOIOrHUECKHE TEOPHUH
(aBomronnonHas teopust Y. JlapBuHa, CHHTETUYECKas TEOPUS IBOJIOLNU), YUCHUS
(A. H. CeBeprioBa — 0 nyTsSIX U HampaBieHuUsx 3BoJironuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (TeHeTHUeckoro paBHoBecus J[k. Xapau u B. BaiinGepra,
3apojsimieBoro cxonacrsa K. M. boapa), npaBuna (munumyma 1O. JluGuxa,
9KOJIOTHYECKON MHUpaMUIbl SHEpruu), rumore3bl (runore3a «mupa PHK» V.
I'unbepra);

YMEHUE  BJIAJIETh ~ OCHOBHBIMM  METOJaMH  HAy4YHOrO0  IO3HAHWI,
UCIIOJIb3YEMBbIMU B OMOJIOTHYECKUX MCCIEOBAHUSAX KUBBIX 00BEKTOB M IKOCUCTEM
(omucanue, u3MepeHue, HaONIOIEHHUE, JKCIIEPUMEHT), CIIOCOO0AMH BBISABICHHS H
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIACIATh CYIIECTBEHHBIE TMPHU3HAKU: BHUIOB, OHOrEOIIEHO30B,
KOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOLIET0, ABMXKYILIETO U Pa3pbIBAIOLIEIO
€CTECTBEHHOT'O otbopa, aJJIONATPUIYECKOTO u CUMITATPUYECKOT O
BUI000PA30BAHUSA, BIMSHUS JIBIDKYIIIUX CHJI SBOJIFOIMU HA T€HO(DOH MOMYIISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOMTaHUsl, YepEeIOBAHUS HAMPABICHUIN
ABOJIIOLIMM, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B HIKOCUCTEMAX;

YMEHUE YCTAaHABIMBATH B3aMMOCBS3M MEXKIY MPOIECCAMHU HBOJIIOLUH,
JIBIKYIIUMU CUJIAMH aHTPOIOT€HE3a, KOMIIOHEHTAMH Pa3JIMYHBIX IKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OpPTraHU3MOB;

YMEHUE  BBIABIATH  OTJIMUUTENbHBbIE  TMPU3HAKH  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHUJIOB K Cpele OOMTaHMs, aOMOTHYECKHX M OHOTHYECKHUX



KOMITOHEHTOB ~ JKOCHUCTEM, B3aWMOCBSI3€i  OpPraHM3MOB B  COOOIIECTBax,
AHTPOIIOT€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JJIsi JOKA3aTeIhCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U Cpeibl OOUTaHUs, CTMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXpPAaHCHHUS MHOTO00paswsi BHJIOB U
AKOCUCTEM KaK YCJIOBHS COCYIIICCTBOBAHUS MPUPOILI U YEIOBEUECTBA;

yYMEHHE peliaTh OMOIOTHIECKUE 3aa9d, BBISABIATh IPUUUHHO-CIICICTBEHHBIE
CBSI3M MY UCCIICTYEMBbIMH OMOJIOTHYCCKUMH MPOIIECCAMHU | SIBJICHUSAMHU, JCJIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHWHM ITOJYYCHHBIX PE3yJIbTaTOB;

YMCHHE BBITIOJNIHATH JA0OpPATOPHBIE M TPAKTHYECKHUE pPabOTHI, COOIIOAATH
npaBuia mpu pabore ¢ ydeOHBIM U JIaOOpaTOPHBIM 000PYIOBaHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, TPOBEPATh HUX IKCIICPUMEHTATIHLHBIMU
cpenctBamu, GOPMYIHPYS 1Edb HCCICAOBAHUS, aHAJIU3UPOBATh IOJIYYCHHBIC
PE3YJIBTATHI U ICJIaTh BHIBOJIBL;

yMEHHE yYacTBOBAaTh B y4e€OHO-HCCIEI0BATEIbCKON paboTe 1Mo OuoJoruw,
HKOJIOTUM W MEJUIIMHE, NMPOBOJMMON Ha 0a3e IIKOJBHBIX HAayYHBIX OOIIECTB, U
NyOJIMYHO  TPEJACTaBIATh  TOJYYCHHBIC  pe3yJbTaThl HAa  YUYCHHYCCKUX
KOH(EepeHITUX;

yYMEHHE OIICHUBATh TUIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YETIOBEKA
M 4YEJIOBEYECKUX pac, O MPHUYMHAX, MOCIEACTBUSAX M CIOCOOAaX MpPEerIOTBpAIlCHHUS
r100aapHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIM BBIOOp Oyayimier mpodeccHoHaTbHON
JESTENBHOCTU B 0071aCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOIIOIH30BAHNUS, MEIUIIUHEI,
OMOTEXHOJIOTUH, TICUXOJOTHUH, BETEPUHAPHUM, CEIBCKOTO XO3SHCTBA, MHUIIEBOMN
POMBIIJIEHHOCTH, YIAyOJsTh IO3HABaTEIbHBIA HWHTEPEC, HAINPABICHHBIA Ha
OCO3HAHHBIH  BBIOOp  COOTBETCTBYMIOIIEH  mpodeccun W MOPOJOIDKCHHE
OMOJOTUYECKOTO 00pa30oBaHUsl B OPraHU3AIUSAX CPEIHETO MPO(ECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUs.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmbl

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

DJIeKTPOHHbIE
(uu¢pposwIe)
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus kak Hayka

bubmmoreka [{OK
https://m.edsoo.ru/7f41c292
DJIEKTPOHHOE

npunoxenue. [{ludpossie
00pa3zoBaTebHBIC
mwiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

JKuBble cucTeMBI U X HU3YUYCHUC

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
DJIEKTPOHHOE
npuioxxenue. Lludppossie
00pa3oBaTelbHbIC
miaTdopmel(resh.edu.ru;
uchi.ru

;infourok.ru;foxford.ru)
Ob6opynoBanue
nenTpa'"Touka pocra."

buonorus kiaetku

0.5

bubmmoreka [JOK
https://m.edsoo.ru/7f41¢292




DJIEKTPOHHOE
npuinoxenue. Lluppossie
00pazoBaTesbHbIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O0GopynoBanue
uenTpa"Touka pocra."

XnMuueckas opraHusanys KJICTKU

10

0.5

bubmmoreka [{OK
https://m.edsoo.ru/7f41¢c292
DJIEKTPOHHOE

npunoxenue. [{ludpossie
00pa3zoBaTebHBIC
mwiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBanue
uentpa"Touka pocra."

Crpoenue u GyHKIHUU KIETKU

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
DJIEKTPOHHOE
npunoxxenue. Lludppossie
00pa3oBaTeNbHbIC
miaTdopmel(resh.edu.ru;
uchi.ru

;infourok.ru;foxford.ru)
O6opynoBaHue
uenTpa'"Touka pocra."

OOMeH BellecTB U MpeBpallleHle YHEPTUU B

0.5

bu6mmoreka [JOK




KIICTKE

https://m.edsoo.ru/7f41c292
DJIEKTPOHHOE
npusnoxenne. Lludposeie

o0pa3zoBaTesbHbIC
iatgopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OOGopynoBanue
uentpa"Touka pocra."

HacnencrBennas ungopmanus u
peanuzanusi €€ B KIIETKE

0.5

0.5

bubmmoreka [IOK
https://m.edsoo.ru/7f41c292
DJIEKTPOHHOE
npuioxxenue. Lluppossie

00pa3zoBaTebHBIC
matdopmei(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBaHue
uentpa"Touka pocra."

JKU3HEHHBIN UK KJIETKA

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHOE

npunoxxenue. Lludppossie
00pa3oBaTeNbHbIC
miaTdopmel(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBaHue
nenTpa'"Touka pocra."




Ctpoenne U GyHKIIMH OPTaHU3MOB

17

0.5

1.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
DJIEeKTPOHHOE

npuitoxxenue. [luppossie
o0pazoBaTesbHbIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBanue
ueHtpa'"Touka pocra."

10

Pa3mHOKeHne 1 pa3BUTHE OPraHU3MOB

0.5

1.5

bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHOE

npunoxenue. [{ludpossie
00pa3zoBaTebHBIC
matdopmei(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

11

I'eneTnka — HayKa O HAaCJICACTBCHHOCTU U
HU3MEHYHUBOCTU OPraHNU3MOB

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
DIEeKTPOHHOE
npunoxxenue. Lludppossie
00pa3oBaTeNbHbIC
iatdopmsl(resh.edu.ru;
uchi.ru

;infourok.ru;foxford.ru)
O6opynoBaHue
nenTpa'"Touka pocra."




12

3aKOHOMEPHOCTH U3MEHYUBOCTH

0.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
DJIEeKTPOHHOE

npuitoxxenue. [luppossie
o0pazoBaTesbHbIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBanue
ueHtpa'"Touka pocra."

13

3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH

10

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHOE

npunoxenue. [{ludpossie
00pa3zoBaTebHBIC
mnatdopmbli(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

14

I'eneTnka yenoBeka

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
DIEeKTPOHHOE
npunoxxenue. Lludppossie
00pa3oBaTeNbHbIC
iatdopmsl(resh.edu.ru;
uchi.ru

;infourok.ru;foxford.ru)
O6opynoBaHue
nenTpa'"Touka pocra."




15

Cenexuusi opraHu3MoB

1.5

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292
DJIEeKTPOHHOE

npuitoxxenue. [luppossie
o0pazoBaTesbHbIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBanue
ueHtpa'"Touka pocra."

16

BuoTtexHoNOrNs ¥ CHHTETHYECKAsT OMOJIOT s

0.5

0.5

bu6moreka [IOK
https://m.edsoo.ru/7f41¢292
DJIEKTPOHHOE

npunoxenue. [{ludpossie
00pa3zoBaTebHBIC
matdopmei(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

17

PesepBHOE Bpems

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292
DIEeKTPOHHOE
npunoxxenue. Lludppossie
00pa3oBaTeNbHbIC
iatdopmsl(resh.edu.ru;
uchi.ru

;infourok.ru;foxford.ru)
O6opynoBaHue
nenTpa'"Touka pocra."




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

15




11 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTHYeckue
padoThbI

DJIEeKTPOHHbIE
(uu¢pposrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

3apoKJACHUE U PA3BUTHE IBOJIIOIIMOHHBIX
MIPEeACTaBICHUIN B OMOJIOTHH

DIIeKTPOHHOE
MIPUIIOKECHHE.
[Mu¢possie
00pa3zoBaTebHBIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

Mukpo3BoIIOIHS U €€ pe3yabTaThl

14 0

DJIEKTPOHHOE
MIPUIIOKEHHUE.
[Hudposbie
00pa3oBaTelbHbIC
miatdopmbl(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
Ob6opynoBanue
uentpa"Touka pocra."

MakposBoaronus U €€ pe3yabTaThbl

DIEeKTPOHHOE
MPUIIOKEHHE.
[Tudpossie
00pa3oBaTeNbHbIC
miatgdopmsi(resh.edu.ru;




uchi.ru
;infourok.ru;foxford.ru)
O6opynoBaHue
uentpa"Touka pocra."

[IpoucxoxaeHue u pa3BUTHE KU3HU HA
3emite

15

0.5

1.5

DJIEKTPOHHOE
MIPUIIOKECHHE.
[Mudpossie
00pazoBaTeNbHbIC
mwiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
OGopynoBanue
nentpa'Touka pocra."

HpOI/ICXO}KI[eHI/IC YCJIOBEKA — aHTPOIIOI'CHES

10

0.5

DJIEKTPOHHOE
MIPUIIOKEHHUE.
[udposbie
00pazoBaTebHBIC
mnatdopmel(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

DKOJIOTHS] — HayKa O B3aUMOOTHOILICHUSIX
OpPraHM3MOB M HaJIOPTAaHU3MEHHBIX CUCTEM
C OKpY’Karollen cpenou

0.5

0.5

DIEeKTPOHHOE
MIPUIIOKEHHUE.
[Hudposbie
00pa3oBaTeNbHbIC
iatdopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)




O6opynoBaHue
uentpa"Touka pocra."

Opranusmsl ¥ cpeia 0OUTaHUS

0.5

1.5

DIIEeKTPOHHOE
MIPUIIOKECHHE.
[Mu¢possie
00pa3zoBaTesbHbIC
mwiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O0GopynoBanue
nenrtpa'Touka pocra."

DKOJIOTHS BUJIOB U MOIYJISIUAN

0.5

0.5

DJIEKTPOHHOE
MIPHIIOKCHHUE.
[udposbie
00pa3zoBaTebHBIC
matdopmei(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

DKOoI0THUI COO6H_ICCTB. OKOJIOTHYSCKHE
CHCTCMBbI

12

0.5

0.5

DJIEKTPOHHOE
MIPUIIOKEHHUE.
[udposbie
00pa3oBaTeNbHbIC
miaTdopmel(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uenTpa'"Touka pocra."




10

Buocdepa — rmobanpHas sxocucTeMa

0.5

DJIEKTPOHHOE
MIPUIIOKECHHE.
[Mu¢possie
o0pazoBaTesbHbIC
mwiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O0GopynoBanue
uenTpa'"Touka pocra."

11

YenoBek u OKpyKaromas cpea

0.5

DIIeKTPOHHOE
MIPHIIOKCHHUE.
[Mudpossie
00pa3zoBaTebHBIC
wiardopmsi(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
O6opynoBanue
uentpa"Touka pocra."

12

PesepBHOE Bpems

DJIEKTPOHHOE
MIPUIIOKEHHUE.
Hudposbie
00pa3oBaTeNbHbIC
miaTdopmel(resh.edu.ru;
uchi.ru
;infourok.ru;foxford.ru)
Ob6opynoBanue
nenTpa'"Touka pocra."

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yyeHHsi | oOpa3oBaTeiibHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [IOK
bronorus kak KOMIUICKCHAsI HAyKa U
! KaK 9acTh COBPEMEHHOTO 00IIecTBa ! 0 0 02.09.2024 ttps://in.ed00.ru/86.e6 122
P H o https://m.edsoo.ru/863e632a
2 X i 1
WBBIE CUCTEMBI U UX CBOKCTBA 0 0 04.09.2024
3 YpoBHEBas OpraHU3aUs KUBBIX : 0 0
CUCTEM 06.09.2024
4 HcTtopus OTKpBITHS U U3YYEHUS | 0 0
kietku. Knerounas teopust 09.09.2024
MeTo1b1 MOJIEKYJISIPHOM U KJIIETOYHOM
ounosorun. [IpakTrueckas padota Ne
1 «M3y4yeHne METOA0B KIECTOYHOM bubnuorexa [JOK
5 1 0 0.5
O6uonoruu (xpomatorpadus, 11.09.2024 | https://m.edsoo.ru/863e6122
anekTpodopes, tuddepeHnuranbHoe
uentpudyruposanue, [1L[P)»
. bubnuoreka [JOK
6 X 1 0 0
HMHHCCIIH COCTaB [ICTII 13.09.2024 | https://m.edsoo.ru/863e674¢e
7 MunepanbHbIe BEIIECTBA KIETKH, UX | 0 0
Ouonoruyeckas polib 16.09.2024
8 Opranudeckuie BelecTBa KJICTKH — | 0 0.5
6enku. JlaboparopHas padora Ne 1 ’ 18.09.2024




«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
Ka4eCTBEHHBIX PEAKLIUN»

CoiicTBa, K1accupUKaM U
¢byHKIIHN OSIKOB

20.09.2024

10

Opranuyeckue BEIIeCTBa KJIETKU —
YTJIEBObI

23.09.2024

11

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —
JIMITU ABI

25.09.2024

12

Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopnast pabota Ne 2
«MccnenoBanne HyKIE€MHOBBIX
KHCIIOT, BBIICJICHHBIX U3 KICTOK
Pa3TUYHBIX OPraHU3MOBY

0.5

27.09.2024

bu6moreka [IOK
https://m.edsoo.ru/863e6d5¢c

13

Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudochars (HTD)

30.09.2024

14

CexBenuponanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUTITOMHUKH,
MPOTECOMHKH

02.10.2024

15

MeTopl CTPYKTYPHOU OMOJIOTHH.
[TpoBepounas padota Ne 1
«XUMHUYECKasi OpraHu3aIus KICTKH.»

0.5

04.10.2024

16

Tune! kitetok. [Ipokapuotnyeckas
KJIETKa

07.10.2024

bubnuoreka [JOK
https://m.edso0.ru/863e6{f0
https://m.edso0.ru/863e716¢

17

CrpoeHne syKapuOTHYECKOU KIIETKH.
[Ipaktuyeckas padora Ne 2
«M3ydyeHne CBOMCTB KIETOYHOU
MeMOpaHbI»

0.5

09.10.2024




18

[ToBepXHOCTHBIN anmapar KIeTKU

11.10.2024

19

OnHomMeMOpaHHBIE OPTaHOUIBI
kietku. [Ipakrudeckas padora Ne 3
«M3yueHne MBUKEHUS UTOTIIA3MbI B
PaCTHTENBHBIX KICTKaX

0.5

14.10.2024

20

[TomyaBTOHOMHBIE OpTraHOWIBI
KJIETKH: MUTOXOHJIPUH, TUTACTH/IBL.
JlabopaTtopnast pabota Ne 3
«HccnenoBanue miasmMoausa u
JIeTINIa3MOJIN3a B PACTUTENbHBIX
KIIETKax»

0.5

16.10.2024

21

HemeMmOpanHbie opraHou bl KJIETKU

18.10.2024

22

Crpoenue u GyHKIUH sapa

21.10.2024

23

CpaBHuTeNbHASA XapaKTepPUCTHUKA
KJIIETOK 3yKapuoT. JlabopaTopHas
pabota Ne 4 «M3yueHue CTpoeHUS
KJIETOK Pa3JInYHBIX OPraHU3MOBY

0.5

23.10.2024

24

AcCUMWIALINS U TUCCUMUIISIIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Turbl
oOmena BerecTB. JlaboparopHas
pabota Ne 5 «M3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
(epMeHTOB (Ha MpUMepe aMHIIa3bl
WJIM KaTallasbl)»

0.5

25.10.2024

bubmuorexka [JOK
https://m.eds00.ru/863e766¢

25

DepMeHTAaTUBHBIN XapakTep peaKuun
KJIETOYHOTO MeTaboJm3Ma.

0.5

28.10.2024




Jlaboparopuas padota Ne 6
«M3yuenue GpepMEeHTATHBHOTO
paciierieHus! IepoKCHaa BOIOPOia B
PaCTHUTENBHBIX U )KUBOTHBIX KJICTKAX»

Benku-akTuBaTOpHI U OEIKH-

26 WHTHOUTOPEI 0 0 30.10.2024
27 ABTOTpOGHBIN TUIT OOMEHA BELIECTB 0 0 01.11.2024
bubnnorexa [JOK
28 Potocures 0 0 11.11.2024 https://m.edsocl)_.[ru/863e7c98
XemocuHTe3. JlaboparopHas padoTa
2 Ne 7 «CpaBHeHue npoueccon 0 0.5
i (bOToanTeza u XeMI:)cII/IIHTesa» 13.11.2024
AnHaspoOHbIe opraHu3Mbl. Buib
30 opoxenus. JlaboparopHas padorta Ne 0 0.5
8 «CpaBHEHHE MPOIECCOB OPOKEHUS 15.11.2024
U JBIXaHUSDY
31 AspoOHBIE OpraHu3Mbl. DTaIlbl 0 0 bubnuorexa [JOK
SHEPTeTUYECKOro 0OMeHa 18.11.2024 | https://m.edsoo.ru/863e7aae
DHeprus MeMOpaHHOTO rpaiueHTa
32 npotoHoB. Cunre3 AT®: pabora 0 0
HIIZOTOHHOIZCATCD—CI/IHTaSLlI) 20.11.2024
Peakuuu MaTpu4HOTO CHHTE3A.
P | Moot 4 Copoane "
34 Tpanckpunuus — MaTpUYHBII 0 0
cunte3 PHK 25.11.2024
35 Tpancnauus u e€ 3Tanbl 0 0




27.11.2024

KoaupoBanue amunokuciot. Posb

36 pubocom B OMocHHTE3€e Oeiika 0 0 29.11.2024
37 Opranu3anus TeHOMa y IPOKapUoOT U 0 0
3YKApUOT 02.12.2024
MonekynspHble MEXaHU3MBbI
38 0 0
SKCIPECCUU T'€HOB Y 3YKapUOT 04.12.2024
Bupycbl — BHEKIIETOUHBIE (DOPMBI
19 KU3HU U OOJINTaTHBIC TTAPA3UTHI. 0 0.5
[IpakTueckast pabora Ne 4 06.12.2024
«Co3/1anne MoIeli BUpyca»
40 BupycHble 3a06051eBaHs YeI0BEKa, 0 0
JKUBOTHBIX, PACTEHUI 09.12.2024
HanoTexHosoruu B 6M0JI0TUH U
A1 menunune. [Iposepounas padora Ne 3 0.5 0
«Hacnencrsennas nadopmanus u 11.12.2024
peaynzanus ee B KJIETKe»
42 JKW3HEHHBIN LUK KIETKA 0 0 13.12.2024
43 Marpuunsiii cuntes JJHK 0 0 16.12.2024
Xpomocowmsl. JlabopaTtopHas pabora
44 Ne 9 «M3yuenune xpoMocoM Ha 0 0.5 18.12.2024
TOTOBBIX MUKpOIIpenapaTax»
bu6mmoreka [JOK
45 JlenerHe KICTKH — MHTO3 0 0 20.12.2024 | https://m.edsoo.ru/863e7540
46 Tunst knetok. Kapuokunes u 0 0.5
uuTokuHes3. JJaboparopHas pabora Ne 23.12.2024




10 «HabGmnronenue MuTO3a B KJIETKAX
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

PGFYJISIIII/UI KHU3HCHHOI'O IMUKJIa

4
7 KJIETOK 0 25.12.2024
48 Opranusm Kak eIMHOE 11eJI0€e 0 27 12.2004
Txanu pacrenuii. JlabopaTopHas
4 o1l «M1 7 .
9 pabora J\f «3ydyenue Tkanen 0.5 08.01.2025
pacTeHui»
TkaHU )KUBOTHBIX M YEIOBEKA.
50 JlabopaTopHas pa(vSOTa No 12 0.5 10.01.2025
«M3ydeHne TKkaHel KUBOTHBIX)
Opranbl. CHCTEMBI OpPraHoOB.
51 JlaGopaTtopnast padota Ne 13 0.5
«M3yueHne opraHoB [IBETKOBOTO ' 13.01.2025
pacTeHus»
52 Onopa Tena opraHu3MoB 0 15.01.2025
53 JIBrm>keHre OpraHu3MoB 0 17.01.2025
54 [Iutanue opraHu3MoB 0 20.01.2025
55 [IuTaHue MO3BOHOYHBIX KUBOTHBIX. 0
[InmeBapurenbHas cucTemMa 4eloBeKa 22.01.2025
56 JpIXaHue OpraHu3MoB 0 24.01.2025
57 JIpIxaHue MO3BOHOYHBIX )KHBOTHBIX U 0




YeJoBeKa 27.01.2025
58 TpaHcnopT BeliecTB y OpraHu3MoB 0 0 79.01.2025
59 KpoBeHnocHas cucrema no3BOHOYHBIX 0 0
JKUBOTHBIX U YEJIOBEKA 31.01.2025
B
60 bIICJIEHHUE Y OPTraHU3MOB 0 0 03.02.2025
1
6 3ammTa y OpraHu3MOoB 0 0 05.02.2025
62 NMmyHHas cucrema yenoBeka 0 0 07.00.2025
63 PazipakuMoCTh M peryisiust y 0 0
OpraHU3MOB 10.02.2025
I'ymopanbHas perynsuus u
64 SHJIOKPUHHAS CUCTEMA KUBOTHBIX U 0 0 12.02.2005
YyeloBeKa
®opMBbI pa3MHOKEHUSI OPraHU3MOB. Eu6 1OK
nonmoTexa
6 Hposeporuiast pabora Ne 4 «Crpoetiite 05 0 14.02.2025 | httpsy/m.edsoo.ru/863¢7540
1 (QYHKIIMM OPTaHU3MOBY»
66 [TonoBoe pa3MHOKEHUE 0 0 17.02.2025
. bubmuorexka [JOK
67 M 0 0
eHos 19.02.2025 | https://m.edsoo.ru863e7f4a
I'amerorenes. OGpa3oBaHue u
pa3BHUTHE MOJOBBIX KIETOK.
68 JlaGopatopHas pabora Ne 14 0 0.5 1.02.2025

«I/I3yquI/Ie CTPOCHHUA IMOJIOBBIX
KJICTOK Ha 'OTOBBIX




MHUKpOIpernaparax»

69

NupuBunyansHOE pa3BUTHE
OPraHU3MOB — OHTOT'€HE3

24.02.2025

70

3aksazKa OpraHoB U TKaHEH U3
3apOJbIIICBLIX JIMCTKOB

26.02.2025

71

Poctu Pa3BHUTUC )KNBOTHBIX.
Jlabopatopnast pabota Ne 15
«Brp1aBrenne IMPHU3HAKOB CXOACTBA
3apoAbIIIEH MTO3BOHOYHBIX
JKHUBOTHBIX»

0.5

28.02.2025

72

PasMHOkeHUE U pa3BUTHE PaCTEHUM.
JlabopaTtopnast pabota Ne 16
«CTpoeHune OpraHoB Pa3MHOKEHUS
BBICIIIMX PACTCHUM.»

0.5

03.03.2025

73

HcTopust CTaHOBJICHUS M Pa3BUTHS
TCHETUKHU Kak Hayku. [IpoBepouHast
pabota Ne 5 «Pa3mHOkeHHE 1
pa3BUTHE OPraHU3MOB)

0.5

05.03.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863e8612

74

OCHOBHBIC TIOHSITUSI U CHMBOJIBI
reHetuku. Jlaboparopnas padora No
17 «/Ipo3oduina kak 0OBEKT
TCHETUYECKUX UCCIICTOBAHMID

0.5

07.03.2025

75

3aKOHOMEPHOCTH HacleI0BaHUs
IpU3HAKOB. MOHOTHOpUIHOE
ckpeurBanue. [Ipaktuueckas padoTa
Ne 5 "H3y4yenue pe3yabTaToB
MOHOTHOPHUHOTO CKpPEIUBAHUS Y
apo3o¢uist"

0.5

10.03.2025




ITuTosornueckre OCHOBBI

76 MOHOTHOPHUIHOTO CKpPEIIUBAHUS 0 0 12.03.2025
77 Ananusupyroliee cKpelBaHue. 0 0
Henonnoe nomuHupoBaHue 14.03.2025
JluruOpuiHOE CKpeIIBaHuE.
[Ipaktuyeckas padora Ne 6
78 «M3ydenne pe3yabTaToB 0 0.5 bubmorexa HOK
17.03.2025 | https://m.edsoo.ru/863e89a4
JTUTHOPUTHOTO CKPEIIUBAHUS Y
TPO30(UITBDY
79 I[IuTomornyueckre OCHOBBI 0 0
JTUTUOPUTHOTO CKPEUIUBAHUS 19.03.2025
20 CremieHHoe HaclIe0oBaHue 0 0
MIPU3HAKOB 21.03.2025
21 XpOMOCOMHAs TEOPUS 0 0
HACJIEICTBEHHOCTH 02.04.2025
bu6mmoreka [IOK
82 Tenernia nona 0 0 04.04.2025 | https://m.edsoo.ru/863e8c60
83 T'eHoTHO Kak 1ejI0CTHAS cUCTEMA 0 0 07.04.2025
['eneTnyeckuii KOHTPOJIb PA3BUTHS
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
84 [IpoBepounas padota Ne 6 0.5 0 09.04.2025
«3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH.»
25 HN3MeHunBOCTD NpU3HAKOB. Bubl 0 0
W3MEHYUBOCTH 11.04.2025
86 MoaudukanroHHas U3MEHYHUBOCTh 0 0

14.04.2025




87

BapuaunonHsli psia U BapUallMOHHAS
kpuBas. JlabopatopHuas padora Ne 18
«MccnenoBanue 3aKOHOMEPHOCTEN
MOIM(UKAITUOHHON N3MEHYNBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

0.5

16.04.2025

88

TI'enoTunmyeckas N3MEHUYHNBOCTb.
KomOunarusHass U3MEHYUBOCTD

18.04.2025

bubmmoreka [{OK

https://m.edsoo
.ru/863e8efe

89

MyrannoHHast H3MEHYHBOCTb.
[IpakTiueckas pabora Ne 7
«MyTaruu y 1po30(huiisl (Ha TOTOBBIX
MUKpOTpernaparax)»

0.5

21.04.2025

90

3aKOHOMEPHOCTH MYTAIIHOHHOTO
npouecca. JMUreHEeTHKA U
snureHomuka. [IpoBepounas pabora
No 7 «3akoHoMepHOCTH
H3MEHYHNBOCTH. )

0.5

23.04.2025

91

I'eneruka yenoseka. [IpakTudeckas
pabota Ne 8 «CocTaBiieHHE U aHATIU3
POJIOCTIOBHOM»

0.5

25.04.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863e8d78

92

MeTtoasl MEAUIIUHCKOI TeHETUKHU

28.04.2025

93

3HadyeHHne MCHHHHHCKOﬁ I'CHCTHUKHU B
IpeaAOTBpAIICHUN U JICUCHUHN
FeHEeTHYECKUX 3a00JIeBaHUI YeI0BeKa

30.04.2025

94

OCHOBHBIE TIOHATHS CEIEKINH.
JlaGopatopHnas pabora Ne 19
«M3ydeHue copToB KyJIbTYPHBIX

0.5

05.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/863e9214




pacTeHui U MOPOJ1 TOMAILIHUX
YKUBOTHBIX)»

95

MeTo1bl CENEKIIMOHHON pabOTHI.
Jlaboparopuas pabora Ne 20
«M3ydeHnne MeToI0B CEIEeKIINU
pacTeHuin»

0.5

07.05.2025

96

JIOCTHKEHMS CEJIEKIIUU PACTEHUI U
#KUBOTHBIX. [IpakTrueckas padora Ne
9 «IIpuBHBKa pacTeHU»

0.5

12.05.2025

97

CoxpaHeHue, u3ydyeHue u
HCI0JIb30BAHNE T€HETUYECKUX

pecypcoB

14.05.2025

98

buoTexHoorusa Kak Hayka u 0Tpacib
npousBojicTBa. [IpakTuueckas padora
Ne 10 «M3ydenne 00bEKTOB
OMOTEXHOJIOT I

0.5

16.05.2025

bu6mmoreka [IOK
https://m.edsoo.ru/863e9336

99

OCHOBHBIE HaIlPaBJICHUS
CUHTETHYECKOI Onosioruu

19.05.2025

100

XpOMOCOMHaSI W I'CHHas MHXKXCHCPUS

21.05.2025

101

MenuuuHckre OMOTEXHOJIOTHH.
[ToBTOpEHUE, 0000IICHNE,
CUCTeMaTH3aIlHs 3HAaHHH.
[IpoBepounas padota Ne 8
"HMToroBBIi KOHTPOJIB 32 Kypc 10
KJacca"

0.5

23.05.2025

102

PesepBHBIN ypOK.

26.05.2025




OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102

15




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uupposbie
n/n Tema ypoxa Bcero Konrpoaprrre | Hpakririeckite H3y4eHHusi | oOpa3oBaTesIbHbIE
padoTsbI padoThI pecypest
1 OposonmonHas Teopust Y. Jlapsuna 1
) JIBHOKyIye CHIIbI ABOJIFOIMA BUAOB 10 Y. |
JapBuny
3 Bbopr0a 3a cymectBoBaHNE, €CTECTBEHHBIIN 1
U UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPHH 1
SBOJTIOIIIH
5 Dransl 3BOIOIMOHHOTO Mpoliecca: |
MUKPO3BOJIIOLUS U MaKPOIBOJIIOLIHS
6 [Momynsiuss — sneMeHTapHas eAMHULIA |
SBOJTIOIIH
3aKOH T€HeTHYeCKOro paBHoBecus JIx.
7 Xapau, B. Baita6epra. Jlaboparopnas | 0.5
pabora «BblisiBeHUE U3MEHYUBOCTH Y ’
oco0eil 0JHOTO BUIa»
8 DOnemeHTapHbIe (PAKTOPHI FIBOJIIOLUU 1
9 Dddext ocnoBatensa. dpdext |
OYTBIJIOUHOTO TOPIIBIIIKA
10 Murpauyu. M30m0uu nonyssuui: 1
reorpaduueckas, Ouojgoruueckas
1 EctecTBeHHbII 0TOOp — HaIpaBIAIOIIUN 1

(baxTop 3BONIOLUN




12

[TonoBoit oTOOP

13

[Tpucroco6IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MUKPOIBOJIIOLUH.
JlaGopatopHnas pabora «/3yuenne
apoMop(}030B U HUANOATATITAIIUHN Y
pacTeHUM U KUBOTHBIX»

0.5

14

[Ipumeps! npucnocobaeHn y OpraHn3MoB:

Mopdosiorndeckue, GU3noJIOruIecKue,
OMOXUMHYECKHE, TIOBEIEHUECKHUE.
JlabopaTtopHnas paborta «IIpucnocodneHus
OpPraHu3MoOB U UX OTHOCHUTECJIbHAA
11eTIECO00Pa3HOCTHY

0.5

15

Bup, ero kputepuu u CTpyKTypa.
JlaGopaTtopHnast pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buaa

17

BunoobOpa3oBaHue kKak pe3yiabTar
MUKPOIBOJIOIUH

18

CBs3b MHKPOSBOJIIOLOKWHU U SITUACMHUOJIOTNHN

19

MakposBosmtonus. [TaneonTonornyeckue
METO/IbI U3y4ECHHUSI SBOJIOIIUU

20

EI/IOFeOFpa(I)I/I‘-ICCKI/Ie MCTOAbI U3YUCHU
3BOJIFOIIMH

21

9M6pI/IOJ'IOFI/I‘-ICCKI/IC M CPABHUTCIIBHO-
MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUCHU
OBOJIIOIITNHA

22

MOHGK}/J'IHpHO—reHeTI/I‘{eCKI/Ie,
OMOXMMHUYECKUE U MAaTEMAaTHUECKUE




MCTOAbI U3YUCHUSA 3BOJIIOIUN

23 OO01re 3aKOHOMEPHOCTH SBOJTIOIHH
24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB SBOJIOIMH
)5 Hay4Hble rUIIOTE3bI TPOUCXOKICHUS
KU3HU Ha 3emiie
26 JloHay4HBIE MTPECTABICHUS O 3aPOKICHUN
KU3ZHU
7 OCHOBHBIE ATAITBl HEOPTaHUYECKOM
IBOJTIOIIH
28 ['unoTe3bl 3apoKaACHUS KUZHU
Hctopwust 3emMii 1 METOBI €€ N3yICHHUS.
29 JlabopaTtopHnast pabota «M3ydeHue u 0.5
OTIMICaHHE UCKOTIaeMbIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB»
30 HauanbHbie 3Tansl opraHuyecKoit
IBOJTIOIH
31 DBOJIOLHS PYKAPUOT
OcCHOBHBI€ ATaIIbI 3BOJIIOIUU
0 pacturensHoro mupa. [Ipaktudeckas 0.5
pabora «3yyenue ocobeHHOCTEH ’
CTPOEHUS paCTEHUI Pa3HBIX OTIICIOBY»
13 OcCHOBHBIE ATaIbI BOJIOIUU KUBOTHOTO
MuUpa
DBoumoNus )KUBOTHBIX. [IpakTrueckas
34 pabora «M3yyenue ocobeHHOCTEH 0.5
CTPOEHHUS TO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xn3HM Ha 3eMie 10 paM U




nepuoam

MaccoBbie BbIMUPAHUA — DKOJIOTUYCCKUC

36 KPU3HUCHI MPOIILIOTO

37 CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €ro
OCOOCHHOCTH

18 CoBpeMeHHasi CUCTEMa OPraHUuYECKOTO
MPOIILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYTIIIBI
OpraHU3MOB

40 AHTpPONOJIOTHS — HayKa O YEJIOBEKe

41 Pa3BuTHe npencraBieHui o
MIPOUCXOKICHUHU YEIIOBEKA
MecTto 4enoBeka B CHCTEME
opranuueckoro mupa. JlabopatopHas

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

43 JIBYOKylIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolieHne OHOJIOTMYECKUX U
COLIMANIBHBIX (PaKTOPOB B AaHTPOTIOT€HE3E

45 OCHOBHBIE CTaJIMU AHTPOIIOTeHE3a

46 [TaneoreneTnka 1 najgeoreHOMMKa

47 DBOJIOIUS COBPEMEHHOTO YelIoBEKa
Uenoseueckue packl. [IpakTnueckas

48 paboTa «M3ydyeHue 3K0I0rHueCcKIX 0.5
aZanTaiuil 4eJIoBeKay

49 MexauciuuninHapHble METOAb

AHTPOIIOJIOTUHN




50 3apoKIeHNE U Pa3BUTHUE IKOJIOTUU 1
Mertoap! skosoruu. JlabopatopHas padora

51 «M3yueHune MEeToJJ0B KOOI MUYECKUX 1 0.5
HCCIIEA0BaHUN

50 3HaueHue 3KOJOTUYECKUX 3HaHUHU IS |
4eJloBeKa

53 DKkojnoruueckue HpakTopsl 1
Abunotnueckue pakropsl. CBET Kak

54 sKoJoruueckuit pakrop. Jlaboparopnast | 0.5
pabora «BplisiBneHue nprucnocooieHuit '
OpPraHU3MOB K BIIMSIHUIO CBETa»
Abuotuueckue paktopsl. Temmneparypa
KaK PKOJOTUYECKUH PaKTop.

55 JlabopaTtopHas pabota «BrisiBIeHHe 1 0.5
MIPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO
TEMIEPaTypbI»
AbGunoTtndeckue hakTopsl. BiaxxHOCTH Kak

56 skosioruueckuii akrop. Jlaboparopuas | 0.5
paboTta «AHATOMHUYECKHE OCOOCHHOCTH ’
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 0OuTaHUS OPraHU3MOB 1

58 buonoruueckue puT™Mbl 1

59 Kuzuennsle GOpMbI OpraHU3MOB 1

60 buotndeckue dakTops 1
3HayeHne OMOTUYECKUX B3aUMOJCHCTBUI

61 JUIs CYyIIIECTBOBAHMS OPTaHU3MOB B CpEZIEC 1
obuTaHus

62 OKOJIOTUYECKHE XapaKTEPUCTUKH 1




nmonyidanuuun

OcHOBHBIC TTIOKa3aTEIIN MOy uun:

63 YUCJICHHOCTb, IJIOTHOCTb, BO3pACTHAS U
M0JIOBasi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN MOMYISIIAN:

64 POXKIAEMOCTD, IPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKOJIOTHYECKas CTPYKTYpa MOMYIISILIUU

66 JluHamuKa oMUY U €€ peryasuus

67 KpuBbie pocTa YUCIIEHHOCTH TOMYJISAIINH.
KpuBbie BEDKUBAHUS
OKoJIornuecKkas HUIla BUIa.

68 JlabopaTtopHnas paborta «IIpucnocodnerus 0.5
CEMSIH pACTEHUN K pacCeICHUIO»

69 Bup kak cucrema nonyssiui

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUI
JKUBOTHBIX

71 Coo00111ecTBO OPraHu3MOB — OHOIICHO3

72 DKOCHUCTEMA KaK OTKpPbITasi CUCTEMA

73 KpyroBopoT BemecTB 1 MOTOK SHEPTHUHU B
IKOCHCTEME

74 OCHOBHBIC TIOKa3aTEIU SKOCHCTECMBI

75 DKOJOTUYECKUE MUPAMUJIBI

76 N3menenust cooOIIecTB — CYKIIECCUH

77 [IpupoaHbIe 3KOCUCTEMBI. IKOCHUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEaHOB

78 [IpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTPOTIOT€HHBIE IKOCUCTEMBI

20 YpboakocucreMmsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
IKOCUCTEMAxX
MexaHu3Mbl BO3IEHCTBUS 3arpsI3HEHAN

2 Pa3HbIX TUIIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJSUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — obuernnanerapHas 060I049Ka
3emiu

84 VYuenue B. U. Bepnaackoro o 6uocdepe

25 3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ourocdepsl

26 KpyroBopoTs! BeriecTs u
OMOreOXMMHUYECKHUE IUKIIBI

87 3oHaNBHOCTH OMocdepbl. OCHOBHBIC
OMOMBI CyIIN

88 YcToitunBoCcTh OMoChepsl

89 DKOJIOTUYECKUE KPU3ZUCHI U UX IPUUUHBI

90 BosneiictBue yenoBeka Ha Ouocdepy

91 AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
pPaCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupo sl

93 OcHOBHBIE IPUHLUIIBI YCTONYUBOTO




Pa3sBUTHUA YCTIOBCYCCTBA U ITPUPO LI

PanmronansHo€ IpUpoA0NIOIb30BAHUE U

94 COXpaHEHHE OMOJIOTUIECKOTO 1
pa3zHooOpa3us 3emiu

95 Q§06HICHI/IC 1o TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0.'606HICHI/IG 1o TeMe «Makpo3BOIIOIUS U |
e€ pe3yabTaThD»

97 O6061mmenue no teme «IIpoucxoxaenue u |
pa3BHUTHE KU3HU HA 3EMIIE»

08 O6061mmenue o teme «IIpoucxoxaenue 1
YeI0BeKa — aHTPOTIOTEHE3)

99 O06001menue mo Teme «IKOJIOTHST — HayKa O |
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpena |
oOUTaHU»

101 O606H_leHI/Ive 10 TeMe «DKOJIOrUs BUIOB U |
TIOTTYJISIIHI

102 O606menue mo teme «brocdepa — |
ryio0abHast IKOCUCTEMa))

OBIIEE KOJIMYECTBO YACOB I1O0 102 75

I[TIPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

* buosorus. buonorudyeckne CUCTEMBI U IPOIIECCHI; YITyOjaeHHOoe 00yueHue, 10
kiacc/ TepemoB A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHU4eHHOMN
oTBeTCTBeHHOCTHIO « O] MHEMO3MHA»

EI'D. buonorus : Tunoskie s3K3aMeHaIIMOHHBIE BapuaHThI : 30 BapraHTOB / IO
pen.

B.C. PoxiioBa. — M.: U3natensctBO «HanuonansHoe oopazoBanuey, 2024.- 368
C.

2 buonorus. EI'D — 2024. Tematuueckuii TpeHUHT. Bee Tumibl 3a1anuii: yaueOHoe
nocobue / A.A. Kupunenko. — Poctos H//1: Jlernon, 2024.- 384 c.

3 buonorus. CoopHUK 3a7a4 110 TeHeTHKe. ba30oBbIl, TOBBITIICHHBIN, BEICOKUM
YPOBHU

EI'D : yaebHo-MeTomnueckoe nocodue /A.A. Kupunenko. — U3a. 5-e., mepepad.
14

nononH.- PoctoB H//1: Jlernon, 2013 r.- 272 c.

4 EI'D. buonorus: [Tomarosas noaroroeka / FO.A. CagoBandyeHKo.- MOCKBa :
OKcMmo,

2018.- 368 c.

5 «Cnam I'A: Pemry EI'D u Pemry OI'D»

https://soc-ege.sdamgia.ru/

6 https://fipi.ru/o-nas/novosti/varianty-yege-dosrochnogo-perioda-2024-goda



7 OdunmanbHbiil ”HGOpMaLMOHHBIN nopTtan EI'D.

http://ege.edu.ru/ru/

8 Beepoccuiickue nmpoBepouHbie padboTel. OpuuuanbHbIA CalT .
https://4vpr.ru/

9 PemetnukoBa, O. A. OcobeHHocT nepcnekTuBHbIX Moaenein KUM OI'D.
http://www fipi.ru/sites/default/files/document/journal/pi-2024-01_web.pdf
10 Poxnos B. C. Ilepcnextusnas moaens KM OI'D no 6uonorumu.
http://www fipi.ru/sites/default/files/document/journal/pi-2024-01_web.pdf
11 O6pa3ipl ¥ onucaHusl TPOBEPOUHBIX padboT 11 mpoBeaenus BIIP B 2024
roay.

https://fioco.ru/obraztsi_i_opisaniya_proverochnyh_rabot_2024

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJA

1T'eneTnka B 3a7a4ax : yaeOHoe mocobue o Kkypcy ouonorum / I'.A. Anenbiivna,
d.K.

AnensimH.- M.: ITmanera, 2013.- 174 c.

2 buonorus. OCHObI TEHETUKH, MEHEIU3M : YPOKHU C UCIOJIb30BaHUEM
MOYJIbHON

texHoJyioruu. 10 kimacc / aBT.-cocT. B.M. XKykoB. — Bonrorpan : Yuurens, 2007.-
108

c.

3 JImpakTudeckuii Matepuan mo ooieit ouonoruu : 11 k1. : mocodue s



y4YuTEeIen —

M. IIpocsemenue.- 1990.- 127 c.

4 MeTtoandeckrue peKOMEHIaIuu 110 TPOBEACHUIO Ta00PaTOPHBIX PadoT.
buonorus. /

10.B. Axmanuna.- M.: OO0 «Pycckoe ciioBo - yueonuk» , 2014.- 40 c.

5 Tunuynble omMOKY NpH BbioHeHUH 3aaanuil EI'D.- M.: OO0 «TU/]
«Pycckoe

ciioBo — PCx», 2009.- 120 c.

6 Meroaunueckue MaTepuabl s peiceaTeNiel U WICHOB MPeAMETHBIX
KOMUCCUU

cyobekToB Poccuiickoit deaepariuu 1Mo mpoBEPKE BBHITTOTHEHUS 3aJaHUM ¢
pPa3BEpPHYTHIM OTBETOM 3K3aMeHalMoHHbIX padot EI'D 2019 rona. buonorus :
METOANYECKNE PEKOMEHAAIMH 10 OLICHUBAHUIO BBINIOJHEHHUS 3aJaHUM C
pa3BepHYTHIM 0TBeTOM. / aBT.—cocT.: B. C. Poxnos, E. A. Hukumiosa, P. A.
ITerpocoBa — M., 2019.

— 48 c.

http://fipi.ru/ege-i-gve-11/dlya-predmetnyh-komissiy

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
MHTEPHET
Poccuiickas anmekTpoHHas mIKoiIa

https://resh.edu.ru/



2 Sxnacc

https://www.yaklass.ru/

3 UnTepHeT-ypok (00pa3oBaTeNbHbINA BUIEO TTOPTAI)
https://interneturok.ru/

4 buoJsiorusi — HayKa o KUBOW NPUPOJIE
https://resh.edu.ru/subject/lesson/3827/start/118940/
5 CuenuieHHOE Hacle/10BaHrEe IeHOB
https://resh.edu.ru/subject/lesson/3861/start/295751/
6 I'eHeTHKa U ceneKIUA
https://resh.edu.ru/subject/lesson/3861/start/295751/
7 Jloka3zaTenpcTBa 3BOJIOLUN
https://resh.edu.ru/subject/lesson/5391/start/301036/
8 Coo011ecTBa ¥ SKOCUCTEMBI
https://resh.edu.ru/subject/lesson/5501/start/119075/
9 I'mo6GasibHBIC PKOJIOTHYECKHE MTPOOIeMBI

https://resh.edu.ru/subject/lesson/3896/start/17493/
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