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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma no yue6HoMy mnpenmery "buonorusa" (mamee - Ouojorusi) Ha ypOBHE
cpenHero ooOmero oOpa3oBaHUs pa3paboTaHa Ha ocHOBe DenepalibHOrO 3aKoHa OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit ®@enepanun», ®I'OC COO,
Konnenmuu npenonaBanus ydeOHOro mnpenmera «bHomoOTHs» M OCHOBHBIX MOJIOKEHUIN
dbenepanbHOIl paboyelt mporpaMMbl BOCIIUTAHUS.

PabGouas mnporpamma mno Ouwonoruum mns  10-11 kjmaccoB OpUEHTHpOBaHA Ha
peanuzaluilo B IEHTpe OO0pa3oBaHUsI €CTECTBEHHOHAYYHOM M  TEXHOJOTUYECKOU
HanpaBieHHocteid  "Touka poctra", co3manHoro Ha ©Oaze MBOY  "Cpenuss
oOmeoOpa3zoBarenbHas mkona uM. A. Hesckoro" mn. Hckpa ¢ uenbto pa3Butus y
oOy4Jaromuxcs eCTeCTBEHHOHAYYHOM, MaTeEMaTUYeCKON, NHOPMAIIMOHHON TPaMOTHOCTH,
dbopMupoBaHUs KPUTUUECKOTO M KPEATUBHOT'O MBIIIICHUS, COBEPILICHCTBOBAHUSI HABBIKOB
€CTECTBEHHOHAYYHOU M TEXHOJIOTMYECKOW HAIpPaBJIECHHOCTH, a TaKXKe I MPaKTUYECKOU
OoTpabOTKH YyueOHOro wmartepuansa 1o ydeOHbpIM mnpeameram "Ousuka", "Xumus",
"Buonorus".

VYueOnswiii npeamet «buosorus» yriayonéaHoro ypoBHs uzyudenus (10—11 xmaccer)
SBJSIETCS. OJHUM U3 KOMIIOHGHTOB TIpeAMETHON obsactn «EcCTeCTBEeHHO-Hay4HbIC
npeametb». CormacHo mnonoxkeHusiMm GI'OC COO mnpoduibHble y4eOHBIE MPEIMETHI,
u3y4yaeMble Ha YIIIyOJIEHHOM YpPOBHE, SBIAIOTCA criocoboMm muddepeHnnanun 00ydeHus
Ha yYpOBHE CpeJHEero oOIiero oOpa3oBaHUs M NPU3BaHbI 00ECIEYUTh MPEEMCTBEHHOCTh
MEXJy OCHOBHBIM OOIIMM, CPEIHHM OOIIMM, CPEIHUM MPO(ECCHOHATBHBIM U BBICIIUM
oOpa3zoBaHueM. B To ke BpeMs KaXAbld U3 ITHX y4eOHBIX MPEIMETOB JOKEH OBITh
OpUEHTUPOBAH Ha TMPUOPUTETHOE pEIICHUE O00pa30BaTENbHbIX, BOCIHUTATEIbHBIX U
pa3BHBAIONIMX  3a7a4, CBSA3aHHBIX C  [OpoQopueHTanuerd  oOyyaromuxcs U
CTUMYJMPOBAaHUEM HHTEpeca K KOHKPETHOM 00JacTH HAay4YHOT'O 3HAHMS, CBSI3aHHOTO C
OuoJioruei, MeIUIIMHON, SKOJIOTHEH, TICUXOJIOTHEH, CITIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma mo ydeOHOMy mpeamety "buomorus" naér mpeacTaBieHHE O ILEIH U
3amauyax wW3y4deHus ydeOHoro mpenmera «buonorusi» Ha yriiyOJI€HHOM ypOBHE,
ompenenser  o0sA3aTeabHOE  (MHBApUAHTHOE)  MPEAMETHOE  COAEpKaHUe,  €ro
CTPYKTYpUpPOBAaHHE MO pa3leiaM M TeMmaM, PaclpelelieHHe MO KiaccaM, PeKOMEHIYET
MOCJICIOBATEILHOCTh M3YYEHHUS Y4eOHOro marepuaia ¢ y4€TOM MEXMIPEIMETHBIX |
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKH Y4eOHOro mpoIecca, BO3PACTHBIX OCOOEHHOCTEH
oOydarommxcs. B mporpamme mo Ouosorwy peann30BaH MPUHIIMI TPEEMCTBEHHOCTH C
M3ydeHrueM OWOJIOTMM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHwms, Omaromaps demy
MIPOCMATPUBACTCA HAMPABICHHOCTh Ha TOCIEAYIONIEe Pa3BUTHE OMOIOTMYECKUX 3HAHUH,
OpPUECHTHPOBAHHBIX Ha  (QOPMHPOBAHME  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHMUS,
AKOJIOTMYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0pOBOM 00pa3e >KM3HU, Ha BOCIIUTAHUE
OEepeXHOr0 OTHOIIEHUSI K OKpYKaroued mpupoHoi cpene. B mporpamme mno Ouonoruu
TaKKe TI0Ka3aHbl BO3MOXKHOCTU YyuyeOHoro mnpeamera «buonorus» B peanusanuu
tpedoBanuii OI'OC COO K MNIAHUPYEMBIM JUYHOCTHBIM, METANPEIMETHBIM U
MpEeAMETHBIM pe3ysibTaTaM oOyuyeHus U B (OPMUPOBAHUM OCHOBHBIX BHUIOB Yy4eOHO-
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MO3HABATEIBHON  JIEATEIbHOCTH  OOy4YaroUIuMXcsi O  OCBOEHUIO  COJIEpKaHUS
OMOJIOrMYEeCKOro 00pa3oBaHus HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus.

VYyeOubiii mnpeamer «buonorus» Ha ypOBHE CcpeaHero oOumiero oOpa3oBaHUs
3aBepIIaeT Ouojornyeckoe oOpa3oBaHHE B IIKOJIE U OPUEHTHPOBAH Ha paclIUpeHUe U
yrayOJieHHe 3HAaHUN OO0ydYaloIIUXCsl O KUBOW MPUPOAE, OCHOBAX MOJICKYJISIPHOM U
KJIIETOYHOM OuoJoTuM, SMOpPUONIOTHU U OHOJIOTUU Pa3BUTHUS, TEHETHUKH, CEJICKIUH,
OMOTEXHOJIOTUH, IBOJIOIIUOHHOTO YUCHUS U SKOJIOTHH.

N3yuenne yueOHOro mpenmera «buosorus» Ha  yriayOJ€eHHOM  YpPOBHE
OpPUEHTHPOBAHO Ha TMOJTOTOBKY OOydYalOUIUMXCS K MOCHEAYIOUEMY TMOJYYEHUIO
OMOJIOTMYECKOTO 00pa30BaHUsl B By3ax W OpraHHU3alMsIX CPeIHEro MpodecCHOHaTLHOTO
oOpazoBanus. OCHOBY €ro COJep>KaHUsI COCTAaBISICT CHCTEMa OUOJIOTUYECKUX 3HAHUH,
MOJIYYEHHBIX TP MU3YUYEHUH OOYYAIOIIUMHUCS COOTBETCTBYIOIIUX CHCTEMATUUYECKUX
paszesioB OMOJIOTUM Ha YPOBHE OCHOBHOTO 00miero odOpaszoBanusi, B 10—11 kmaccax stu
3HAHUS TOJY4YaroT pa3BUTHE. Tak, paclIUpeHbl U yriyOJieHbl OHMOJIOTHYECKHE 3HAHUS O
pacTeHUsIX, OJKUBOTHBIX, Tpubax, OakTepusx, OpraHU3Me  4YeJIOBeKa, OOIUX
3aKOHOMEPHOCTSX JKM3HH, JIOMOJHUTEIHHO BKJIIOUYECHBI OWOJOTHYECKUE CBEIICHHS
MPUKJIATHOTO W TTOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO MCIOJIb30BATh KaK OPUEHTHUPHI
JUTSL TIOCTIEAYIOIIEro Bhibopa mpodeccuu. Bo3zMokHa Takke MHTErpaius OHOJIOTHYEeCKUX
3HAHUM C COOTBETCTBYIOIIMMH 3HAHUSMH, MMOJTYYCHHBIMH OO0YUYaIOIIUMUCS NPU U3YUCHUU
bu3uKu, XuMuu, reorpaduu U MaTEMaTHKU.

CrpykTypa mporpamMMmbl o ydeOHOMy mpeamety "buomorus" oTpakaeT CHUCTEMHO-
YPOBHEBBIH M HBOJIOIMOHHBIA TOAXOABI K H3yueHUto Ouonoruud. CoOrjacHO UM,
U3YYaloTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€pPHBIE [JI1 MKUBBIX CHCTEM PAa3HOIO
YPOBHSl OpraHM3allid, OSBOJIOLMM OpPraHUYECKOro Mupa Ha 3emiie, COXpPaHCHUS
OMoNOrnYecKoro paszHooOpasusi TwiaHeThl. Tak, B 10 kiacce H3y4aroTCs OCHOBBI
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHH U OMOJIOTHH Pa3BUTHS, TEHETUKH U
CEJICKIIUU, OWOTEXHOJOTMM W CHUHTETHYECKOM OMOJIOTUH, AaKTyaJU3UPYIOTCS 3HAHUS
oOydJaromuxcs Mo OOTaHWKE, 300JIOTHH, aHATOMHH, (hU3KMoOruy desoBeka. B 11 kimacce
M3YyYaroTCs SBOIOIIMOHHOE YUCHHE, OCHOBBI 9KOJIOTUH U yUYeHHE 0 Orocdepe.

VYyeOupiii npeamer «buonorus» mnpuszBaH 00€CEUUThH OCBOCHHE OOYYAIOIIMMUCS
OMOJOTUYECKUX TEOPUH M 3aKOHOB, WJICH, NMPHUHIMIIOB W TPABWI, JEXKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MUPA, 3HAHUH O CTPOCHUHU, MHOT000Opa3uu
U OCOOCHHOCTAX KJETKH, OpraHu3Ma, MOMyJsAlUH, OWUOILEHO03a, SKOCHCTEMBI, O
BBIJJAIOIINXCA HAYYHBIX JIOCTUXKEHHSIX, COBPEMEHHBIX HCCIEJOBAHHUSIX B OHOJOTHH,
MPUKJIAJIHBIX aCleKTaX OMOJOrUYeCKUX 3HAHUM. JJisl pa3BUTHUS U MOJJIEpKAHUS UHTEpeca
oOydJarommxcs K OWOJIOTHHM HapsAy CO 3HAYUTEIBHBIM OO0BEMOM TEOPETUUYECKOTO
Marepuaia B COAEpPKaHUU MPOrpaMMbl MO OHOJIOTUU TPEAYCMOTPEHO 3HAKOMCTBO C
HWCTOpUEH CTAHOBJEHMS W PA3BUTHSA TOW WM HMHOM o0O0jacT OWOJOTHH, BKIIAJIO0M
OTEUECTBEHHBIX W 3apyOEKHBIX YUYEHBIX B pEUICHUWE BaXXHEUIIUX OHOJOTHMYECKUX H
9KOJIOTHYECKHUX MPOOIEM.
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[lenp wm3ydenuss yuyebHoro mnpeamera «buonorus» Ha yrayOJaéHHOM YpOBHE —
OBIIAJICHHE OOYYAIOIIUMHUCSA 3HAHUAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3aIliu
KUBBIX CHCTEM pA3HOTO paHra M MPHOOpEeTeHHWE YMEHHH HCIOJIB30BaTh 3TH 3HAHUS B
dbopMupoBaHUM WMHTEpeca K OMNpelneEéHHON 00y1acTH Mpo(EeCCUOHANTBHOU NESITEIBHOCTH,
CBSI3aHHON ¢ Owuonorued, WM K BBIOOpPY Y4eOHOTO 3aBeleHHs AN MPOAODKECHUS
OMOJOrNYeCKOTro 00pa30BaHMUs.

JlocTrkeHnue uenu u3ydeHus: ydyeOHoro mnpeamera «buonorus» Ha yriyOnéHHOM
YpOBHE 00€CTIEUNBACTCS PEUICHHEM CIEAYIOUTNX 3a1a4:

OCBOEHHE OOYyYaIONIUMHCS CHUCTEMBl OHOJOTHYECKUX 3HaHWH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpPUSAX, KOHICIMIUAX, THUIOTE3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
NpaBuUjiaX, COCTaBJISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHUHU, MHOT000pa3uu U OCOOEHHOCTAX OMOJOTMYECKUX CUCTEM (KJIETKa, OpraHU3M,
HOMYJISALNSA, BUJ, OMOTEOIeH03, Onocdepa); O BBIIAIOMIMXCS OTKPBITHIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

O3HaKOMJICHHME OOydJalolmUXcsi C METOJaMH  IO3HAHUS JKUBOW  TPUPOIBI:
MCCIICJIOBATEIIbCKUMU METOJIaMH OHMOJIOTMUECKUX HayK (MOJEKYISIPHOW M KICTOYHOU
Ouonoruu, SMOPHOIOTHH ¥ OWOJIOTUN Pa3BUTHS, TCHETUKH M CEJICKIINU, OMOTEXHOJIOTHH H
CUHTETUYECCKOW OWOJIOTHH, MAJICOHTOJIOTHUH, SKOJOTHH); METOAAMH CaMOCTOSTEIIBHOTO
poBe/ieHNsT OMOJIOTHYECKUX UCCIIeIOBaHUIM B JabopaTopuu U B mpupojie (HabmroaeHue,
U3MepeHune, HIKCIIEPUMEHT, MOJIETTUPOBAHNUE);

OBJIaJIeHEe O0YYarOIIMMUCS YMEHUSIMHU: CAMOCTOSITEIbBHO HAaXOJUTh, aHAIU3UPOBATH
M HUCHOJB30BaTh OMOJOTHYECKYI0 HH(OpPMAIMIO;, TOJb30BAThCS  OHOJOTHYECKOMN
TEPMHUHOJIOTHEH U CHMBOJIMKOW; yCTaHABIHMBATH CBSI3b MEXKIY Pa3BUTHEM OUOJIOTUHU H
COLIMAJIEHO-PKOHOMHUYECKUMU U IKOJIOTMYECKUMU MPOOIeMaMH YeJI0BEYECTBA; OLICHUBATh
MIOCJICICTBUSL CBOEH NIEATEIBHOCTH MO OTHOIICHUIO K OKPYXaKOIIEH MPUPOJHOU Cpele,
COOCTBEHHOMY 3JIOPOBBIO M 3JIOPOBBIO OKPYKAFOIIUX JIFOACH; 000CHOBBIBATh M COOJIIOIATh
Mephl TTPOPUIAKTUKN WH(PEKITMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEJACHUS B NMPUPOJAC U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHON JKM3HENESITEIbHOCTH B  UYPE3BBIYAMHBIX
CUTYyallUsIX TMPUPOJHOTO M TEXHOTEHHOTO XapakTepa; XapaKTepU30BaThb COBPEMEHHEBIC
HAy4YHbIE OTKPHITHS B 00J1aCTH OMOJIOTHY;

pa3BUTHE y OOYYAIOMIMXCA HWHTEICKTYallbHBIX M TBOPYECKUX CIOCOOHOCTEH B
MpoIIecce 3HAKOMCTBA C BBIJAIOIIUMUCS OTKPBITUSIMUA M COBPEMEHHBIMH HCCIICIOBAHUSIMU
B Ouonoruu, pemiaeMbpIMH €10 TpobieMaMu, METOJ0JIOTHEH  OMOJIOTUYECKOTO
UCCIIEIOBAHMS, NPOBENICHNUS  OJKCIEPUMEHTAIBHBIX  KCCICIOBAHUN,  PEIICHUS
OMOIOrMYeCcKUX 3a1a4, MOJEIUPOBAHUS OMOIOTHYECKIX OOBEKTOB U MPOLIECCOB;

BOCIMTAHUE y 00YYAIOIMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOM MPUPOJE B LIEJIOM U
K OTIEIBHBIM €€ OOBEKTaM W SBICHUSAM; (HOPMHUPOBAHUE DKOJIOTHUECKOU, TeHETUYECKON
IPaMOTHOCTH, OOIIEW KyJIbTypbl TOBEACHUS B TMPHUPOJIC; WHTETPAINH €CTECTBEHHO-
HayYHBIX 3HAHU;

npuodpeTeHne 00yYaIOITIMHUCS KOMITETEHTHOCTH B paIMoHaTIEHOM
MPUPOAOIIONB30BaHUN (COOJIOICHNE TPABII TOBEICHUS B TPHUPOJAE, OXPAaHBI BHJIOB,



TOUKA \!pocm

AKOCUCTEM, OMOC(EpPbI), COXPAaHEHUH COOCTBEHHOI'O 3/10POBBS U 3/10POBbSl OKPYKAIOIINX
monei (coOmomeHuss mMep npopuiIakTUKU 3a0ojeBaHuil, obecriedyeHue O€30MacHOCTH
KU3HEJEATECTPHOCTH B UYPE3BBIUYAHHBIX CHTYaIlUSX TPUPOJHOTO M TEXHOTSHHOTO
XapakTepa) Ha OCHOBE HCMOJb30BaHUS OMOJOTMYECKUX 3HAHUM U yMEHUU B
MOBCEIHEBHOM KHU3HU;

CO3/IaHHE€ YCIIOBUH [ OCO3HAHHOTO BBIOOpa OOYYArOMIMMHCS WHAMBHIYAIbHOM
o0pa3oBaTeIbHOM TPAEKTOPUH, CHOCOOCTBYIOIIEH MOCIEAYIOmEeMY MPOoPEecCHOHATBHOMY
CaMOOIIPEICIICHUIO, B COOTBETCTBUU C WHIUBUAYATLHBIMU HHTEPECAMHU M MTOTPEOHOCTIIMHU
peruoHa.

OO1iee unciIO YacoB, OTBEICHHBIX HA W3YYCHHE OMOJIOTHH Ha YTIyOJIEHHOM ypOBHE
cpeaHero obmiero obpasoanus, coctapiser 204 ygaca: B 10 xkimacce — 102 gaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 yaca B HEACIO).

OT6op opraHuzalMoHHBIX (GOpPM, METOAOB U CPEACTB OOydeHUS OHOJOTHU
OCYIIECTBIISIETCS C YYE€TOM CHEIUPUKA €ro COJICpXaHWs W HalpaBJICHHOCTH Ha
OpOJOJKEHUE  OWOJIOTMYECKOro  o0pa3oBaHUsi B OpraHM3alusix  CpPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

OO0s13aTeNIbHBIM  YCJIOBUEM TIpU OOY4YeHHHM OHWOJOTMM Ha YriayOJIEHHOM YypOBHE
SBIISIETCS TIPOBEJCHHUE J1a0OpaTOPHBIX MW TpakThdeckux pabor. Takke ywactue
oOydJaromuxcs B BBIINOJHEHUHM TPOEKTHBIX M y4eOHO-HCCIENOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OIpEJeNsieTcs] Y4YUTeJIeM Ha OCHOBE HMMEIONIUXCA MaTepHallbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX IPUPOJAHBIX YCIOBHIA.
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COAEPKXAHME OBYUEHUA

10 KUIIACC

Conepxxanue TMpPOrpamMMBbl, BBIICICHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyJaapcTBeHHoU utorosoit arrectauuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHnHasi Ouojorus — KOMIUIEKCHass Hayka. KpaTkas wucTtopusi pa3BUTHS
Oouonioruu. buonornueckue Haykd M u3ydaeMble UMU MpoOsiemMbl. DyHIaMeHTaIbHEIE,
PUKJIAHBIE U TTOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue Ouonorud B (HOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyUYHOU
kaptuHbl wmupa. llpodeccuun, cBsa3aHHble ¢ Ouosorueil. 3HaueHwe OWUOJIOTUU B
NPAKTUYECKON  JEATEIbBHOCTHM  4YEJIOBEKA:  MEAUIMHE,  CEJIbCKOM  XO3SICTBE,
MPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JemoHcTpanuun

[loptpetsi: Apucrotens, Teodppact, K. Jlunueit, XK. b. Jlamapk, Y. JlapBun, V.
lapeen, I'. Menaens, B. 1. Bepnanckui, 1. II. IlaBnos, 1. 1. Meunukos, H. WU.
Bagsunog, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpux, /. K. benses.

Tabmumpelt u  cxembl: «CBsi3b OuWoIOrMM C JpyruMu Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBI U MX U3Y4YeHHE

XKusble cuctembl Kak mpeaMer u3ydeHus Ouosiornu. CBOWCTBA >KMBBIX CHCTEM:
€UHCTBO XHMHMYECKOTO COCTaBa, JUCKPETHOCTh W IIEJIOCTHOCTh, CIOXHOCTh U
YHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpraHM3alus, CaMOBOCIPOHM3BE/ICHUE,
pa3IpaKuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aly >XKUBBIX CHCTEM: MOJIEKYJSIDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpraHW3MEHHBIN, TMOMYJSIITUOHHO-BUIOBOM, OSKOCUCTEMHBIH (OHMOTE€OLICHOTUYECKHUN),
ouocepnsrrit. Ilporecchl, mpoucxonsuue B >KUBBIX cucTeMax. OCHOBHbBIE TPU3HAKU
xuBoro. JKu3Hp kak ¢Gopma cymecTBoBaHUS MaTepuu. Haykw, u3ydaromniue >KUBbBIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX OpPraHU3alUU.

N3yuenue xuBbIX cucTeM. MeToapl Ouonornyeckoi Hayku. HaOmronenwue,
W3MEpPEHUE, SKCIIEPUMEHT, CHUCTEMAaTu3alus, MeraaHanu3. lloHAaTtne O 3aBUCUMOW U
He3aBUCUMOW mnepeMeHHou. llmanumpoBanue skcnepumenta. [locraHoBKa M mIpoBepka
runote3. HynmeBas rumote3a. Ilonstue BBIOOpKM W €€ JOCTOBEpHOCTH. Pazbpoc B
Oouonornyeckux maHHbIX. OIEHKAa TOCTOBEPHOCTH TOJYYCHHBIX Pe3yJabTaToB. [IpudanHbI
VCKa)KCHUS PE3yJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTHYECKOTO TeCTa.

JdemoncTpanuun

Tabmuupbl U cxeMbl: «OCHOBHBIE NMPHU3HAKU KU3HU», «bHOIOrHMYEecKHE CHCTEMBD,
«CBOICTBa XKMBOW MAaTEpPUM», «YPOBHHU OpraHUW3alHUM >KUBOW NPUPOIbDY, «CTpoeHHE
XKUBOTHOM KIETKW», <« TkaHuM KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOIO
opranuszmay, «buoreoienos», «buochepar, «MeToabl U3yUEHUs KUBOU MPUPOIBI».
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O6GopynoBaHnue: nabopatopHOe OO0OpyJOBaHHME [JIsi TPOBEACHUS HAOIIOJEHUN,
U3MEpPEHUH, DKCIIEPUMEHTOB.

IIpakTuyeckass padora «lICnonb30BaHUE pA3IUYHBIX METOAOB TPHU HU3YUYCHUU
YKUBBIX CUCTEM).

Tema 3. buoJiorusi KJieTku

Knerka — cTpykTypHO-(QYHKIIMOHAIBHAS €IUWHUIIA KUBOTO. VICTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. Jlesenryka. Knerounas teopus (T. [lIBann, M. lllneiinen, P.
BupxoB). OCHOBHbIE TIOJIOKEHUSI COBPEMEHHON KJIETOUHON TEOPHUHU.

MeTonbl MOJEKYJISIPHON M KJIETOYHOM OMOJIOrMH: MUKPOCKOMUS, Xpomarorpadus,
anekTpodope3, METOJ MEUYeHbIX aToMoB, AuddepeHunanbHOe HEeHTPUDYTUpoBaHUE,
KyJIbTUBUPOBAHUE  KJIETOK. M3yuenue  ¢huxcuposanHnvix  Kiemok.  DIEKTPOHHas
Mukpockonusi. Kougokanenas mukpockonus. Bumanvhoe (npudicuszneHnHoe) u3yyeHue
KJIeMOK.

JemoHcTpanuun

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOI», «IJNEKTPOHHBIA MHUKPOCKOID»,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOIIpENapaThl PACTUTENbHBIX, )KUBOTHBIX
1 OaKTEpHUATbHBIX KJIETOK.

IlpakTuueckass  padora  «/3ydeHue  METOAOB  KJIETOYHOW  OHOJIOTHU
(xpomatorpadus, anexrpodopes, nuddepeHimanbaoe eHTpudyruporanue, [TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIETKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIBTPAMHUKPOIJIEMEHThI. Bona u eé
poJIb Kak pacTBOpPUTENA, peareHTa, ydacTHe B CTPYKTYPHUPOBAHUU  KIIETKH,
TEIUIOPETYISIMU. MuHepanbHble BEIIeCTBa KJIETKH, MX Ouosoruyeckas posib. Poib
KaTHOHOB M AaHMOHOB B KJIETKE.

Opranuueckue  BewlecTBa  KIETKU.  buomornmueckue  moauMmepbl.  benkwn.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypsl OeiakoBoil Mmonekyibl. [lepBuunas
CTPYKTypa Oejka, MenTuaHasl CBsi3b. BTOpu4Has, TpeTU4YHas, YETBEPTUYHASI CTPYKTYPHI.
Henatypamusi. CorictBa OenkoB. Kinaccudukamnus OenkoB. buonormdeckue GyHKINAN
6enkoB. IIpuonsi.

VYrneBoasl. MoHOcaxapuabl, AHCAaXapuibl, OJUTOCAXapullbl W MOJUCAXAPUBL.
OOmui MmIaH CTpoeHHUS W (PU3MKO-XMMHYECKHE CBOMCTBAa YIIEBOJOB. buomormyeckue
(GYHKITUU yTIEBOJIOB.

Jlumunet. mapodunbHO-THIpOPOOHEIE  cBoMcTBA. Kiaccudwukamus — JIUMHIOB.
Tpurmunepuasl, GocPoaunuasl, BOCKH, CTepouabl. bruonorndeckue (GyHKIUHA JTUTTHAOB.
O6mme cBoiicTBAa OWOJOTMYECKMX MeMOpaH —  TEKyd4ecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, IMOJTYITPOHULIAEMOCTb.

Hykneunnoseie kucmotel. JHK wu PHK. CrpoeHne HyKIEHHOBBIX KHCIOT.
Hyxkneotuapl. [lpunnun xomminementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK —
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nBOiHas cnupanb. MectoHaxoxaeHue u Ouonornyeckue ¢ynkuuu IHK. Buger PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBsizsu B mosekyle ATO.
buonornyeckue pynknun AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (PYHKIIUU B KIIETKE.
llpyeue nyxneosuompugpocamor (HT®). CexenupoBanue [IHK. Memoowr eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas 6uosorus: OMOXUMHYECKUE U OMOpU3NUECKHE UCCIEIOBaHUS COCTaBa
U TPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIeKYNl. Modenuposanue cmpykmypvl u yHKyui
ouomonekyn u ux Komniexcos. KomnviomepHvii Ousaiin u opeanuueckuul CcuHmes
OUOMOIEKYL U UX HENPUPOOHBIX AHAIO208.

JdemoHcTpanuun

IToptperst: JI. Ilonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Huarpammer: «PacnpeneneHue XUMHYECKUX DSJIEMEHTOB B HEXKHUBOW MPUPOJE»,
«PacnpeneneHne XMuMUUECKUX AIIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuupt u cxembl: «llepuoanueckas TabnMIla XUMUYECKUX DIEMEHTOBY,
«CTpoeHune MoJIeKyJbl BOJIbI», «BelecTBa B coctaBe opraHu3MoBy, «CTpOEHUE MOJIEKYIIbI
oenkay, «CTpyKTypbl O€nKOBOM MoOJEKyb», «CTpoeHHE MOJEKYJ YIJIEBOJIOBY,
«CtpoeHue Mosekyn JaunuaoB», «HykinenHoBble KHCIOTB», «CTpOEHHE MOJEKYJIbI
ATO».

O6opynoBaHue: XuMudeckas 1mocyzia 1 000pyJoBaHue.

Jlabopatopnas padora «OOHapykeHHE OEJIKOB C TOMOIIbI KayeCTBEHHBIX
peaKIum».

JlabopaTopnas pabora «JVccienoBaHue HYKIEMHOBBIX KHUCIOT, BBIIEIEHHBIX W3
KJIETOK Pa3JIMYHbIX OPTraHU3MOB).

Tema 5. CTpoeHne U PyHKIUMN KIETKH

Tunel  KJIETOK:  JyKapuoTHYeCKass W Ipokapuorudeckas.  CTpyKTypHO-
byHKIIMOHAIbHBIE 00pAa30BaHMS KICTKH.

CrpoeHne MpoKapuoOTHUYECKOW KieTkH. Kierounas cTeHka OakTepuid M apxei.
OcobOeHHOCTH CTpoeHUsi TeTepoTpodHON M aBTOTPO(PHOM MPOKAPUOTUYECKUX KIIETOK.
MecTo u poJib IPOKapHOT B OMOIIEHO3AX.

Ctpoenre u (QYHKIIMOHHPOBAHHWE DJYKApUOTHYECKOW KieTku. [lmazmartuueckas
MeMOpana (razmanemma). CTpyKTypa Mmia3MaTudeckoid MeMOpanbl. TpaHCTIOPT BEIIECTB
gepe3 TuIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIA (muddysus, obmerd€éHHas auddysus),
AKTUBHBIN (NEPBUYHBIA M BTOPUYHBIA AaKTUBHBIM TpaHcnopT). llomympoHunaeMocTtsb
MeMOpaHnbl. PaboTa HaTpuii-KalueBOro Hacoca. JHAOIMTO3: MUHOMIMTO3, (HaromuTos.
Ok3ouuto3. Knerounas creHka. CTpykTypa U (DYHKIIMM KIETOYHON CTEHKH PACTECHHI,
rpu0oB.

[urormmasma. I{utozons. [{utockener. J[Buxkenne nuroriazMbl. OpraHou bl KJICTKH.
OnnomeMOpaHHbIE OPraHOWJIbl KIETKU: 3HAomiazmaruueckas cetrb (OIIC), anmmapar
lonbmxu, nu3ocoMbl, MX CcTpoeHwe U (QyHKIUU. B3anmocBA3b OJHOMEMOpPaHHBIX
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opraHouJioB KieTku. CTpOE€HHE TIpaHyJSIpHOTO pETHKyIyMa. Mexanusm HanpasneHus
oenxos ¢ JDIIC. Cunre3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMmOpaH. ['mamgkuii
(arpanynsipHBIN) SHAOMIIaA3MaTUUECKUN peTuKyayMm. CekperopHas (QyHKIMS anmnapara
lNonbmxu. Moougurayus 6enkos 6 annapame [onvoocu. Copmupoexa 6Oenxos 6
annapame [onvoocu. TpaHCHOpT BEIIECTB B KIETKE. Bakyoln pacTUTEIBHBIX KJIETOK.
Kinerounsrii cok. Typrop.

[TonmyaBTOHOMHBIE OPTraHOUBI KJIETKU: MUTOXOHAPUM, TIIACTUIBL. [Ipoucxoscoenue
mumoxonoputi u niacmud. Cumouoecenes (K.C. Mepeacrosckuii, JI. Mapeyauc). CTpoeHue
U QyHKIMU MUTOXOHIpUU H TiacTul. [lepBuUYHBIC, BTOPUYHBIC M CJIOXKHBIC TUIACTHUIBI
(OTOCUHTE3UPYIOIINX JYKAPUOT. XJIOPOIJIACTHI, XPOMOIUIACTHI, JICMKOTUIACTHI BBICIIIMX
pacTeHU.

HememOpannsie opranouapl kineTku CrTpoeHne u  (QYHKIMU HEMEMOpPaHHBIX
OpraHouIoB KJeTKH. PuGocombl. Ilpomescymounvie guramenmosi. MUKpOPUIAMEHTHI.
Axmunogvie Mmukpoguiamenmoi. MbIlIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbI
Hemblueunvlx Kiemok. Muxporpybouku. Kimerounsrii mnentp. CtpoeHHe U IBHKEHHE
KIYTUKOB U pecHHYeK. Mukporpybouku 1uroruiazmbl.  LlenTpuons.  benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u mukpompyooukamu. Momopnule denxu.

Anpo. OOGosouka sgpa, XpPOMaTHH, KapuoIUia3Mma, SAPBIINIKH, WX CTPOSCHHUE U
bynkiuu. Anepueiit 6eakoBbiii MaTpuke. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM B
uHTepdazHoM sape. Jyxpomamun u 2emepoxpomamur. benku XxpomaTHHa — THCTOHBI.
Jlunamuka s0epnou 0bonouku 6 mumose. HoepHwiti mparncnopm.

Kinerounsie BkmatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JYKapHOT
(pacTUTENBHOM, JKUBOTHOM, TPUOHOM).

JdeMoHCcTpamumn

IToptpetsl: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabnuuel u cxeMbl: «CTpoeHUE PYKAPUOTHUUECKOU KIETKN», «CTpoeHHE KUBOTHOM
KIeTkn», «CTpoeHuEe pacTUTENbHOW KIETKN», «CTpoeHHEe MUTOXOHIpUU», «Aapoy,
«CTpoeHne MPOKapUOTUYECKON KIICTKI.

O6opynoBaHue: CBETOBOM MHUKPOCKOII, MUKPOTIpENapaThl paCTUTEIbHBIX, JKUBOTHBIX
KJIETOK, MUKPOTIpEnapaThl 0aKTepruaIbHbIX KIETOK.

JladopaTopHasi padora «/3yueHue cTpOEHHUsI KIETOK Pa3IMYHbIX OPraHU3MOBY.

IIpakTnyeckas padora «/I3ydueHne cBOWCTB KIETOYHON MEMOpPaHbI».

JlaGopaTopHasi pabGora «lccrmemoBaHue IUIa3MojiM3a U JeIja3Mojiu3a B
PACTUTEIBHBIX KIETKAX).

IlpakTnueckas padora «l3yueHue MABMIKEHUS UUTOIIA3Mbl B PACTUTEIBHBIX
KJIETKax».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIETKe

AccUMWISIIMA W JIUCCUMWIISILUSL — JIBE€ CTOPOHBI MeTaboim3Mma. Tumbel oOMeHa
BEILIECTB: aBTOTPO(DHBIN U reTepoTpodHbIN. YyacTue Kucaopoja B 0OOMEHHBIX MPOIECCaX.
DHepreTuueckoe obOecrieueHue KieTku: mnpeBpainieHue AT®O B OOMEHHBIX Mpolleccax.
depMEHTATUBHBIM XapakTep peakuuil kieToyHoro wmeradonuzma. DepMeHThl, HUX
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CTpOeHHUE, CBOWCTBA W MexaHu3M neictBus. Kodepmentsl. OTmmuus (GpepMEHTOB OT
HEOPTaHWYECKUX KaTaau3aTopoB. belkn-akTUBaTOPBI U OCTKU-UHTHOUTOPBI. 3aBUCHUMOCTD
CKOpOCTH (hepPMEHTATUBHBIX PEAKIIMIA OT PA3THIHBIX (DAKTOPOB.

[lepBUUHBI CUHTE3 OPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEH b
u okcueenHvlll pomocunmes y baxmeputi. Ceemocodoupaiowue nuemenmsl U NUSMEHMbI
peaxkyuonnozo yeumpa. Ponp xjopomnactoB B mpouecce QorocuHTeza. CBeroBas H
teMHOBas ¢asbl. Pomoovixanue, Cs., Cs. u CAM-munvr pomocunmesa. IlpoyKTUBHOCTD
dboTocunTe3a. BiusiHue pasznuyHbIX (AKTOPOB Ha CKOPOCTh (PoTocHHTE3a. 3HaueHHE
doTocuHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETHUKOB: HHUTPUPUIIUPYIOIIHE
OakTepuu, Kene3o0akTepuu, CcepoOaKkTepuu, BOAOPOAHBIE OakTEepUU. 3HAUCHUE
XeMOCHHTE3A.

Ana’poOHBIC oOpraHM3Mbl. Bunabl Opokenus. [IpomykTel OpOoKCHHST H  HX
UCIIOJIb30BaHUE  4YEJIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTAaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIC OpraHu3Mbl. DTalbl YHEPTeTHUYECKOro oOMeHa. [1oAroTOBUTENBHBIN ATAIl.
['mukonu3 — 6eCKUCIOPOIHOE PACIICIIIICHUE TIIFOKO3BI.

buonorndeckoe okxuciaeHue, WIM KJIETOYHOE JbIXaHWe. Pojab MUTOXOHIpUN B
nporeccax Ouosorudyeckoro okucienus. Lluxnnueckue peakiuu. OKUCIUTETbHOE
dbochopunupoBanue. Onepeuss membpannozo 2epaduenma npomonos. Cummez ATD:
paboma npomonnou AT®-cunmaszwi. llpeumyiiecTBa adpoOHOr0 MyTH OOMEHA BEIECTB
nepea aHadpoOHBIM. DP(HEKTUBHOCTH SHEPTeTUUECKOTr0 OOMEHa.

JdeMoHCcTpamuun

IToptpetrsr: x. Ilpuctnu, K. A. Tumupsze, C. H. Bunorpanckuii, B. A.
Ourenerapar, I1. Mutuenn, I'. A. 3aBap3uH.

Tabmump! u cxemsl: «DoTtocuHTE3), « IHEPTrEeTUUSCKUN 00MeH», «brnocuHTe3 Oenkay,
«Ctpoenue hepMeHTa», « XeMOCHUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOM, OOOpYyJOBaHWE JUIsI TIPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENIapaToB.

JlabopaTtopHas paGora «/I3ydeHue KaTadUTHUECKOW aKTUBHOCTH (hepMeHTOB (Ha
MIPUMEPE aMIJIA3bl UITH KaTalas3bl)y.

JlabopaTtopHas pabora «/I3ydeHune ¢epMEHTATHBHOTO PACIICIICHUS MEPOKCUIA
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KIIETKAX).

JlaGopaTopHasi pabota «CpaBHEeHHE MTPOIECCOB (DOTOCUHTE3a U XEMOCHHTE3A.

JlabopaTopHasi padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHasi HHpopManus U peajau3anus e€é B KJIeTKe

Peaknmun MatpuuHOro cuHTe3a. [IpUHIWI KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTpUYHOTO cUHTe3a. Peanmusanus HacienctBeHHoW uHpopmanuu. ['eHeTnueckuil xop,
ero cpoiictBa. Tpanckpunuusa — marpuusblii cuHTe3 PHK. IlpuHnmner tpanckpunuumu:
KOMILIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, aCUMMETPUYHOCTb. Co3pesanue MampuiHulx
PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.
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Tpancnsuus u e€ srambl. Ywactue TpaHcnopTHeix PHK B Oumocunrtese Oenka.
VYcnoBus 6uocuntesa 6enka. KogupoBanue aMUHOKUCIOT. Poib pubocom B OMOCHHTE3E
Oeka.

Cospemennvlie npeocmagnenuss o cmpoerHuu e2eHos. QOpraHuzanus TeHOMa Y
MPOKAPUOT W 3YKApUOT. Perymnsiuus akTUBHOCTH I'€HOB y MpOKapuoT. I umore3a onepoHa
(®. Kako6, XK. Mano). Monexynaprvie mexaHuzmvl IKCnpeccuu 2eHos8 y aykapuom. Ponv
Xpomamuna 6 peynsyuu pabomel 2enog. Perynsuus oOMEHHBIX IPOILIECCOB B KIIETKE.
Knerounslii romeocTas.

Bupycbel — HekiierouHbie ¢GOpPMBI KM3HM M OOJuraTHeie mnapas3utbl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuznennwiii yuxn JHK-
cooepocawux supycos, PHK-cooepacawux eupycos, o6akmepuogacos. QObpamuas
MPAHCKpUnyus, peeepmasd, uHmezpasa.

BupycHpie 3abosieBaHusi uenoBeka, >XKMUBOTHBIX, pactenuii. CIINJ[, COVID-19,
COITMAIbHBIC U MEIUIIMHCKUE TTPOOIICMBI.

Buoungopmamuxa: ummecpayuss u anamuz OGonvwux maccusos («bigdatar)
CMPYKMYPHLIX Ouoocudeckux Oauuvlx. Hanomexnonocuu 6 Ouonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JemoHncTpanuun

[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKHIA.

Tabmumer m cxembl: «buocuHTe3 Oenkay, «['eHeTHUeCKUN KOI», «BUPYCHI»,
«bakrepuodarmny.

IIpakTuueckas padora «Co3aHne MOJIENIA BUPYCay.

Tema 8. ’Ku3zHeHHBINH HUKJ KICTKH

Krnerounsrit muki, ero nepuoasl u perynsiuusa. Matepdaza u mutos. OcobeHHOCTH
IpOIECCOB, MpoTekalmux B  uHTepdaze. [loarotroBka KIETKH K  JIEJIECHUIO.
IIpecunTeTnueckuii  (MOCTMUTOTUYECKUN), CHUHTETUYECKHMHA M TOCTCUHTETUYECKUM
(IpEeMUTOTHUYECKU ) TTIEPUO LI HHTEP(a3HI.

Marpuunsiii  cunte3 JHK — pemnmukanusa. Ilpunununer  perummkanmun  JIHK:
KOMIUIEMEHTAPHOCTh, MOJYKOHCEPBAaTUBHBIM CHHTE3, AHTUIIAPAJUICIBHOCTh. MexaHu3M
pemwukanuu  JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepsl M Teiaomepasa.
XpOMOCOMHBIM HAOOp KIETKM — KapUOTWIL. JIWTIJIOMIHBIA W TaIlUIOMIHBIN HAOOPHI
xpomocoM. ['oMonornunabie XpoMOCOMBI. [10710BbIE XpPOMOCOMBI.

Jenenue kinetku — MuTo3. CTainM MHUTO3a U MPOUCXOISIINE B HUX MPOLECChl. THUIIBI
murto3a. Kapuoknunes u uutokuHes. buonornyeckoe 3HaYeHUE MUTO3A.

Perynsanus mutoTHdeckoro mukia kietku. [Iporpammupyemas kiaeTouHas ruoenp —
anonTo3.

Knerounoe siapo, XpomMocoMbl, (QYHKIIMOHAIbHAS TEHOMUKA. Mexanuzmbl
npoaugepayuu, oupgepenyuposxu, cmapenus u 2ubeau kiemox. «l{ugposas knemkay —
buourngopmamuyeckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JdemoHcTpanuun



TOUKA \!pocm

Tabmuibl v cxembl: «OKU3HEHHBIN UK KIETKNY, «Muto3», «CTpOCHHE XPOMOCOMY,
«Pernmukanusa JTHK».

O6GopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpoIpenapatbl: «MHUTO3 B KIETKax
KOpEIIIKa JTYKa».

JlaGoparopHasi pabora «/3ydyeHrue XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTax.

JlabopaTopHasi pab6ora «HaOmroneHre MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpEnapaTax)».

Tema 9. CTpoenue n pyHKINH OPraHUM3MOB

buonornueckoe pasnooOpazue opraHu3mMoB. OJHOKJIETOYHBIC, KOJIOHHUAIBHBIE,
MHOTOKJIETOUYHbBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI M JKU3HEIEATECIbHOCTU OJHOKJIECTOUYHBIX OPraHU3MOB.
bakrepuu, apxeu, OJHOKIETOYHBIE TPHUOBI, OJHOKJIECTOYHBIE BOJOPOCIH, JPYTHE
npoTUCThl. KoJIOHHaIbHBIE OPTaHU3MBI.

B3anmocBs3p yacTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI
opraHoB. OpraHus3M Kak eJuHoe 1enoe. ['omMeocras.

Tkanu pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: oOpas3oBaTelbHas, IMOKPOBHA,
IpOBOJIAIIAs,, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTpOeHUsS, (YHKIUA W
PACIIOJIOKEHHS TKAaHEW B OPraHax pacTEHUM.

TkaHM JKMBOTHBIX M 4YeJIOBEKA. THWIBI >KUBOTHBIX TKAHEW: OJIUTEIHATIbHAsA,
COCIMHUTENIbHASA, MbIIe4Hasi, HepBHas. OcobeHHOCTH CcTpoeHUs, GYHKIUH W
pPAacIoNOKEHHS TKAHEW B OpraHaxX JKMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W T€HEpPATUBHBIC OpraHbl pacTeHUW. OpraHbl U CHUCTEMBI
OPTaHOB KUBOTHBIX U 4esioBeKka. DyHKIIMH OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKIECTOUYHBIX H
MHOTOKJIETOUHBIX XWBOTHBIX. HapyxXHbIi M BHyTpeHHHH ckeneT. CTpO€HHE W THUIIBI
COEIMHEHUS KOCTEH.

JIBio>KeHHe OpraHu3MoB. J[BW)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. JIBH)KEHHE MHOTOKJIETOYHBIX PACTCHUW: TPONHU3Mbl U HACTHH.
JIBI)KeHHEe MHOTOKJICTOYHBIX JKMBOTHBIX W 4YEJIOBEKa: MbIMIeYHas cucrtema. Pediekc.
CkeseTHBIC MBIIIIIBI U UX padoTa.

[Iutanue opranu3zmoB. IlorimomeHue BOABI, YIJIEKUCIOTO Ta3a W MHUHEPAIbHBIX
BEIIECTB pacTeHusIMU. [IuTaHme >XKMBOTHBIX. BHYTpHUMOJIOCTHOE W BHYTPUKIETOYHOE
nuiieBapenue. [lutanue Mo3BOHOUHBIX KHUBOTHBIX. OTHENbl MUIEBAPUTEIBHOTO TPaKTa.
[TumeBapurtenbHbie xene3nl. [IumeBapuTenbHas cucTeMa 4yelloBeKa.

Jlpixanue opranu3moB. JlpixaHue pacteHuil. J[pixanue »uBOTHBIX. Juddy3us razos
gyepe3 MOBEPXHOCTh KieTku. KokHoe apixanue. [[prxarenbHas moBEepXHOCTh. JKabepHoe u
NE€royHoe npixaHue. J[pIxaHuWe IMO3BOHOYHBIX JKMBOTHBIX M YEJOBEKA. DBOJIIOIMOHHOE
YCIIO)KHEHHE CTPOEHMSI JIETKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cucteMa
yemoBeka. MexaHu3M BEHTWISIIUM JIETKUX Y ITHI] W MJEKONUTaromux. Perymsuus
nbIXaHus. JpixaTenbHbie 00bEMBI.
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TpaHcHOpT BELIECTB Y OPraHU3MOB. TpaHCIOPTHBIE CUCTEMBI PACTEHUU. TpaHCIoOpT
BEILIECTB Yy JKMBOTHBIX. KpoBeHOCHass cucteMa u €€ opranbsl. KpoBeHocHass cucrema
ITI03BOHOYHBIX >KMBOTHBIX M 4enoBeka. Ceplle, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpaIlleHHs. DBOJIIOIMOHHBIE YCIOXXHEHHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Breinenenue y opranusmoB. Beinenenue y pacteHuil. BbiaeneHue y JKUMBOTHBIX.
Cokpatutenbubie Bakyosid. Opranbl BblaeneHusa. DuibTpaiusi, cekpeuus U o0paTHOe
BCAChIBAHWE KaK MEXaHU3Mbl pabOThl OpraHoB BblaeieHUs. CBs3b MOJOCTU Tena C
KPOBEHOCHOW M BBIAEIUTENBHON cUcTEMaMu. Bbijenenue y mo3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Crtpoenue u (yHkuuonupoBanue Hedpona. OOpazoBaHHEe MOYHU Y
YEJI0BEKa.

3amura y Opranu3MoB. 3aliuTa y OAHOKJIETOYHBIX Opranu3mMoB. Criopbl 6akTepuil u
OUCThl TMPOCTEWINMX. 3alluTa y MHOIOKJIETOUHbIX pacteHuil. Kyrtukyna. Cpencrtsa
[MAaCCUBHOM M XUMHYECKOH 3alUThl. OUTOHIIUBI.

3amMTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HMX HPOU3BOJHBIE. 3amuTa
opranuzMa oT OosiesHed. MmMmyHHas cuctema uenoBeka. KiieTOUHBI M TymMOpaibHBIM
UMMYHUTET. Bpoxa€HHBIH W NpUOOPETEHHBIN crelupuYecKuid UMMYHUTET. Teopus
KJIOHaIbHO-ceeKTUBHOrO ummyHutera (II. Opmux, ®. M. bepner, C. Tonerasa).
BocnanurenbHbple OTBETHl OpPraHu3MoB. Poiib BpOXKAEHHONO MMMYHHUTETa B DPa3BUTUU
CUCTEMHBIX 3a00JIEBaHUI.

PaznpaxkxumocTs 1M peryisiuus y OpraHu3sMoB. PasgpaxuMocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxuMocTs U perymnsauus y pacteHud. PoctoBeie BemecTBa u
UX 3HAYCHUE.

Hepsuas cuctema u pediiekTopHas perynsius y >KuBoTHbIX. HepBHas cuctema u eé
OTJI€JIbl. DBOJIIOIIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX. OTIEIBI
TOJJOBHOTO MO3Ta TO3BOHOYHBIX JKMBOTHBIX. Pedrekc wu peduexkropnas myra.
besycnoBHbIe U yCIOBHBIE PEICKCHI.

I'ymopanpHas peryssanus U SHIOKpPUHHAS CHCTEMa KUBOTHBIX M 4YeslOBeKa. JKenessl
SHJIOKPUHHOW CUCTEMBI U MX TOPMOHBI. JleHcTBHE TOPMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ umoTtanamo-runodusapHas cucTeMa.

JdemoncTpanuun

[Toptper: W. I1. [1aBnos..

Tabmuuet u cxeMmbl:  «OJHOKJIETOYHBIE  BOJXOPOCHN»,  «MHOIOKIETOUHBIE
Bojopociny, «baktepumny, «lIpocreiimue», «Opranbl IBETKOBBIX pacTeHUN», «CHUCTEMBI
OpraHOB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHEe CTpPOEHHME HACEKOMBIX», «TKaHM
pactenuit», «KopHeBble cucremb», «Ctpoenue ctebnsa», «CTpoeHue JITUCTOBOU
MJIACTUHKNY, «TkaHu XUBOTHBIX», «Ckener uenoBeka», «lluineBaputenbHas cucTeMay,
«KpoBeHocHast cuctema», «JlpixarensHast cuctema», «HepBHas cucrema», «Koxay,
«Mplieynas  cucteMay», «BbiaenurenbHas —cuctemMa», «IHIOKPUHHAs  CHCTEMAay,
«Ctpoenue wmpimub», «MMmyHuter», «KumedHonmonocTtHbeie», «Cxema NUTAHUS
pacteHnit», «KpOBEHOCHBIE CHCTEMBI NO3BOHOYHBIX KXUBOTHBIX», «CTpPOECHHE THIPBDY,
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«Ctpoenue minaHapun», «BHyTpeHHee cTpoeHue n0xaeBoro uepns», «HepBHas cucrema
peiOY», «HepBHas cuctema narymkuy», «HepBHas cucrema npecmbikaromuxcs», «HepBHas
cucrteMma nruily, «HepBHas cucrema miekonurtammux», «HepBHas cuctema uesoBekay,
«Pednexcy.

O6GopynoBaHue: CBETOBOM  MHMKPOCKOI, MHKpOIpenapaTbl  OJHOKJIECTOYHBIX
OpraHU3MOB, MUKpOIpEnapaThl TKaHEW, PaKOBUHBI MOJUIFOCKOB, KOJIIEKIIMU HACEKOMBIX,
UTJIOKOXKUX, >KUBBIE JIK3EMIUISAPhI KOMHATHBIX PAacTeHUM, repObapuu pacTeHU pa3HBIX
OTIICJIOB, BJAXHBIE TMpemapaTbl KUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIIUU
OECIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBeKa, OOOpYyIOBaHUE JJIsI JIEMOHCTpAIUU
MOYBEHHOTO M BO3AYIIHOTO MUTAaHUS PACTEHUM, pacIICIUICHUS KpaxMmaja W OeJKOB IMOJ
nerictBrueM (EpMEHTOB, O0OpYJOBaHUE [JIsi JEMOHCTpAIlMd ONBITOB IO H3MEPEHUIO
KU3HEHHON EMKOCTH JIETKMX, MEXaHW3Ma JIbIXaTeJIbHBIX JBMXKCHHM, MOJIEA TOJIOBHOTO
MO3ra pa3InyHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydyeHue TKaHEel pacCTEHHII».

JlaGoparopHasi pabora «/3yueHue TKaHEi KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydueHue opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. PazmHoKXeHHe U pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHSI OpPTraHU3MOB: Oecrojioe (BKIIOYas BEreTaTUBHOE) U MOJIOBOE.
Buner  Gecnooro  pa3MHOXKEHMS:  TOYKOBaHHWE,  CHOpYJsAusg,  (dparMeHTaius,
KJIIOHUPOBAHUE.

ITonoBoe pazmuoxkeHue. IlonoBwie kneTku, wiau ramersl. Meio3. Cranun menosa.
[ToBenenne xpomocom B wmeino3e. Kpoccunrosep. buomormueckuit CMbICI MeHO3a M
MOJIOBOTO Mpouecca. Meio3 U ero MeCTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpiieBoe paszButue. l['ameroreHe3 y >KUBOTHBIX. I[lOJIOBBIE KEJE3BI.
OOpaszoBaHue M pa3BUTHE TOJIOBBIX KieTOK. Crnepmarorene3 u oorene3. CTpoeHHe
MOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOpHOHAJIbHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHEee. [lapTeHorenes.

NuauBrayanbHOe pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O
pPa3BUTHH OPraHu3MoB. Mopgocenez — 00Ha u3 2NaBHLIX NPOOIEM IMOPUONOSUL.
Konyenyus mopgoeernos u mooenu mopghoeeneza. Ctaauu 3MOprUOTEHE3a KUBOTHBIX (Ha
npumepe  Jsarymiku).  JpoGnenme. Tumbsl  npoOneHusi. [emepmunupoeannoe u
HedepMunuposarntoe Opobaenue. bnacmyna, munet 6aacmyn. OCOOSHHOCTH APOOICHUS
MJICKOMHUTAIONMX. 3apOAbILIEBbIE JUCTKHU (racTpyisiius). 3aKiajKka OpraHoB U TKaHEU U3
3apOJBIINIEBBIX JIMCTKOB. B3anMHOE BIMSIHME YacTel pa3BHBAIOIIETOCA 3apojibllia
(oMOpuoHanbHass WHAYKIWSA). 3aKiajka IUIaHa CTPOEHHUS >KUBOTHOTO KaK pe3yJbTaT
HMEpapXMUECKUX B3aUMOACHCTBUM TreHOB. BiusHue Ha SMOpPHOHAIBHOE pPAa3BUTHE
pa3IUYHBIX (AKTOPOB OKPYKAIOIIEH CPe/Ibl.

Poct u pasButue xxuBoTHbIX. [locTamMOpuoHanbHbI niepuoa. IIpsmoe u HempsiMmoe
pazButue. Pa3zButue ¢ meramMopdo3oM y OeCnO3BOHOUYHBIX U MO3BOHOYHBIX >KMBOTHBIX.
buonorndeckoe 3HauYeHHE OPSAMOrO0 M HEOPSIMOIO Pa3BUTHUSA, UX PACIPOCTPAHCHUE B
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npupoae. Tumbl pocta XUBOTHBIX. DAKTOPHI PETYISIIUA POCTA KUBOTHBIX M YEIOBEKA.
Cragun nocToMOpHUOHATIBHOTO PAa3BUTHS Y KUBOTHBIX M YelioBeka. [lepnoasl oHTOreHEe3a
yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTHYECKHUE TPOLIECCHI.

Pa3mHoxeHue u pazButue pacteHuid. ['ameroput u cnopo@ut. Meito3 B )KM3HEHHOM
nukie pacteHuil. OOpa3zoBaHue crop B Tmpoliecce Meiosa. ['ameroreHes y pacTteHuil.
OIUI000TBOPEHHE U PA3BUTUE PACTUTENBHBIX OPraHU3MOB. JIBOMHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3Mbl pEeTYJISIMU OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemoHcTpanuu

IToptpersl: C. I'. HaBamun, X. [lIneman.

Tabmupt u  cxembl: «BereratuBHoe pasmHOxeHuey», «Tumbel Oecrnosoro
pasMHOXEHUS»,  «Pa3MHOXEHHME  XJIAMUJIOMOHaAbD»,  «Pa3MHOXXEHUE  IBIJICHBDY,
«Pa3MHOXeHue TuApbY, «Menosd», «XpoMocoMmbly, «l'ameroreHes», «CTpoeHue
SMIEKJIETKN U criepMaTo3oua», «OCHOBHBIE CTaMU OHTOreHe3ay, «lIpsiMmoe u HenpsMoe
pazBuruey», «Pa3Butue Maiickoro xyka», «Pa3Butuhe capaHum», «Pa3BuTue IArymku,
«/IBOMHOE OIUIOIOTBOPEHUE Y IBETKOBBIX pacTeHUi», «CTpOCHHE CEMSH OJHOJOIBHBIX U
NBYJIOJIBHBIX PACTeHU», «OKU3HEHHBIM LMK MOPCKOM KammycCThbl», <« JKH3HEHHBIM LUK
Mxay, «KW3HEHHBIN UK NaOPOTHUKAY, <« KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM  MHKPOCKOI,  MHUKpOIpenaparsl — SWIEKIETOK |
CIIEpMAaTO30M10B, MOJENb « LMK pa3BUTHSI JIATYLIKI.

JlabopaTtopHass pabora «lI3yueHune CTpPOEHHUs TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpPOIIPENapaTax».

IIpakTuyeckass padora «BbIsiBI€HHE  TPU3HAKOB  CXOJICTBA  3apOJbIIIEH
IIO3BOHOYHBIX JKUBOTHBIX).

JlaGopaTopHasi pabora «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIIMX PACTEHUI.

Tema 11. I'eneTuKa — HaAyKa 0 HACJEACTBEHHOCTH U M3MEHYNBOCTH OPraHU3MOB

Hcropust ctaHOBIEHUS W pa3BUTHS I'eHETHKU Kak Hayku. PaGotel I'. Mennens, I'. ne
®puza, T. Moprana. Ponb oTedecTBeHHBIX YUEHBIX B pa3BUTHH reHetuku. Paboter H. K.
Konbiosa, H. 1. BaBuniora, A. H. benozepckoro, I'. JI. Kapnieuenko, 0. A. ®unumndeHko,
H. B. Tumodeena-PecoBckoro.

OCHOBHbIE TE€HETMYECKHE TOHSATUA U CHUMBOJBL. [ OMOJOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HBI, aJbTCPHATUBHBIC NMPU3HAKU, JOMWUHAHTHBIA M PELECCUBHBIN MPU3HAK,
TOMO3WI0Ta, TETEPO3UTr0Ta, YHWCTas JMHUS, THOPHUIBI, TeHOTHN, ¢eHoturn. OCHOBHbBIC
METO/Ibl TEHETUKHU: THOPUAOIOTHUECKUM, [INTOJIOTUYECKUM, MOJIEKYIISPHO-TEHETUYECKUI.

JdemoncTpanuun

[Toptpetsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A.
H. benozepckuid, I'. JI. Kapneuenko, 0. A. ®unumuenko, H. B. Tumodeer-PecoBckmii.

Tabnuibl U cxeMbl: «MeToAbl TeHETUKN Y, «CXEMbl CKPEIIUBAHUS.

JlaGopaTopHasi padota «/Ipo3odniia Kak 00BEKT TeHETUUECKUX UCCIICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
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Monorubpunnoe ckpeuuBanue. llepBbiii 3akoH MeHzaens — 3aKOH €IuHOO0Opa3us
ruOpuoB nepBoro nokosieHus. IlpaBuno gomuHupoBanus. Bropoi 3akon Mengens —
3aKOH  paculeryieHuss mnpusHakoB. l[luTtonoruueckue  OCHOBBI ~ MOHOTHMOPUIHOTO
CKpeluBanus. ['umnoresa 4yucToTh raMeT.

AHanuzupyroniee ckpemuBanHue. [I[poMeXyTOUHBIM  XapakTep HACJIEIOBaHUS.
Pacmiennenre npu3HakoB MpU HEMOJIHOM JOMUHUPOBAHUM.

JHuruOpuaHoe ckpeuuBanue. Tpetuid 3akoH MeHzaens — 3aKOH HE3aBUCHMOIO
HaclieJJoBaHus Mpu3HakoB. [[uTonorunyeckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.

CuennienHoe HacnefoBaHue mnpu3HakoB. Pabotrer T. Moprana. CuemieHHoe
HACJIEIOBaHUE TE€HOB, HAPYIICHUE CILEIJICHUS MEXAY TIe€HamMu. XPOMOCOMHAas TeOopusd
HACJIEACTBEHHOCTH.

I'enernka mnosa. XpOMOCOMHBIM MEXaHU3M ONpPEACICHUs Tojia. AYTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI U rereporaMeTHbIi noii. ['eHeTndeckast CTpyKkTypa
NOJIOBBIX XpoMocoM. HacnenoBaHre NpU3HaKoOB, CUEIJIEHHBIX C MOJIOM.

I'enotun kak nenoctHas cucrema. [lnelioTponusi — MHOKECTBEHHOE JICMCTBUE T'€HA.
MHOXECTBEHHBIN AJJICIIU3M. B3aumonerictBue HeaJUJICJIbHbIX T€HOB.
KomniementapHocts. Onuctas. [lonumepusi.

I'eHeTnyecknii KOHTPOJb Pa3BUTHUSL PACTCHUM, XUBOTHBIX M YEJIIOBEKA, a TaKKe
(U3MOTOTHYECKUX TPOILIECCOB, TMOBEIECHUSI W KOTHUTUBHBIX (GyHKIMA. ['eHeTHMueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3SIMH — Mapa3uT» U «XO35UH
— MHUKpoOuMom». ['eHeTHueckue acmeKkThl KOHTPOJS M M3MEHEHHUs HacCJeJICTBEHHOU
UH(GOPMAIIMH B TTOKOJIEHUSAX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpamuun

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

Tabmumer u cxembl: «llepBelli M BTOpoW 3akoHbI MeHnens», «TpeTuil 3akoH
Mennens», «AHanu3upyrouiee  ckpeuuBanue», «HemomHoe — moMHHMpOBaHUEY,
«CrieruieHHOE HacleloBaHWE MPHU3HAKOB y apo3oduiiby, «I'eHetuka mona», «Kapuorun
gyenoBekay, «Kapuotunm npozodumisry, «Kapuotunm nTuib), «MHOXECTBEHHBIN
aJuIean3my, «B3aumMoaecTBre r€HOBY.

O6GopynoBaHue: MOJENb IS JEMOHCTpPAllUM 3aKOHOB €IMHOOOpasus THOPHIIOB
[IEPBOr0 MOKOJEHHS M PACIICIUIEHUs IPU3HAKOB, MOJENb JUISI JEMOHCTpPAlUH 3aKOHA
HE3aBUCHUMOI'0 HACJIEJAOBAaHUS IPU3HAKOB, MOJEIb JUIA JEMOHCTPALMU CUEILIEHHOTO
HACJIeI0BaHUS MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoTpenapar: «Jpozodumay.

IIpakTuueckas padora «/3yueHue pe3yiabTaTOB MOHOTUOPUAHOTO CKPEUIUBAHUS Y
TPO30(HITBI.

IIpakTuueckas pabdora «l3yueHuwe pe3yNbTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(HITBI.

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumojelicTBue reHoTumna u cpenbl npu popmupoBaHuu ¢penorumna. U3MeHUnBOCTh
Nnpu3HakoB. KauecTBEHHbIE MW KOJIMYECTBEHHbIC IPU3HAKU. BHIbl W3MEHUHMBOCTH:
HEHACJIECTBEHHAs U HACJICICTBCHHASI.



TOUKA \!pocm

MonaudukanuoHHas M3MEHUYHUBOCTb. Ponb cpeapl B dhopmupoBaHUU
MOAU(PUKALMOHHON HM3MeHunBOCcTH. HopMa peakuuu npusHaka. BapuanuoHHslédl psia u
BapuainronHas kpunas (B. Moranncen). CBolicTBa Moau(pUKAIMOHHON N3MEHYUBOCTH.

I'enoTununueckass ”3MEHYMBOCTh. CBOMCTBA F€HOTUIMYECKON M3MEHUMBOCTH. Buasbl
F€HOTUIMUYECKOU U3MEHUYUBOCTH: KOMOMHATUBHASI, MyTaIl[HOHHAS.

KomOunaTuBHass u3MEHUYMBOCTh. Melo3 ¥ TMOJOBOM TMpolecC — OCHOBa
KOMOMHATUBHOM W3MEHYMBOCTU. POJb KOMOWMHATUBHON WM3MEHYMBOCTH B CO3/IaHUU
reHeTHYECKOro pa3Ho00pa3us B peenax OJHOro BUAA.

MyTanmoHHas M3MEHUYMBOCTh. BUIbl MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHbIE U UHAYIIMPOBAHHBIE MYTallMU. SIJIEpHbIE M LUTOILUIA3MATUYECKHUE MYyTAlIUHU.
ComaTuueckue U MoJoBble MyTaluu. [[puynMHbBl BO3SHUKHOBEHUA MyTaluidi. MyTareHsl u
UX BIHASHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAI[MOHHOTO IIpoliecca. 3aKoH
TOMOJIOTHYECKUX PSAJ0B B HacieacTBeHHOW n3meHunBoctu (H.M. BaBuios). Buesnepnas
W3MEHUYUBOCTb U HACJIEJCTBEHHOCTD.

Onucenemuxa u 3NULEHOMUKA, POIb INUSEHEMUYECKUX PaKmopos 8 Hacie0o8aHul U
UBMEHYUBOCU (DeHOMUNUYECKUX NPUSHAKOE Y OPSAHUIMOS.

JdemoHcTpanuun

[Toptpertsl: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabnuuel 1 cxembl: «Bunbl uamMeHunBoctuy», «MoanpuKalMoOHHas U3MEHYHUBOCThY,
«KoMmOuHaTuBHasT W3MEHYHUBOCTH», «Meio3», «OmiogorBopenuey», «l'eHeTnueckue
3a00sieBaHUs YeNI0BeKa», «Buabpl MyTaruiig.

OO6opynoBaHue: KUBbIE U TepOapHbIE IK3EMIUISIPhl KOMHATHBIX PACTEHUH, PUCYHKHU
(pororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJIAMUA U3MEHYUBOCTH.

JladopaTopHasi pabora «JVccienoBaHue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHOM
U3MEHYMBOCTH. [locTpoeHMEe BapUaMOHHOTO PSJIa U BAPUALIMOHHOW KPUBOW.

IIpakTuyeckasi padora «Myrtamuu y 1po30(duiibl (Ha TOTOBBIX MUKpOITIpEIapaTax).

Tema 14. I'eneTuka 4esioBeKa

Kapuorun denoseka. MexayHapoaHasi nporpaMma UCCIEI0BAHUS T€HOMA YEJIOBEKA.

Metoapl  M3ydeHHsT ~ TCHETHMKH  YEJIOBEKa: reHeaJorn4eCcKum, OJIM3HEIIOBBIH,
LUTOTCHETUYECKUN,  NOMYJSIHUOHHO-CTATUCTUYECKUH,  MOJIEKYJISPHO-T€HETUYECKUU.
CoBpemeHHOE ONPEAEIIECHUE TEHOTHIA! ITOJTHOT€HOMHOE CEKBCHUPOBAHMUE,

FEHOTUIIMPOBaHWE, B TOM uuciae ¢ nomomsbto [II[P-amanu3a. Hacnencrteennbie
3a0oneBaHusi 4YenmoBeka. ['€HHbIE W XPOMOCOMHBIE Oo0yie3HH dUenoBeka. bonesnu ¢
HACIIEJICTBEHHOM MpPEeApacrnojoXeHHOCThI0. 3HAYEHUE MEIMIIMHCKOW TE€HETHUKH B
NpEJOTBPAIICHUM M JICYEHUHM TEeHETHYeCKUX 3a0oyieBaHUN dYenoBeka. Meauko-
T€HETUYECKOE KOHCYIbTUpoBaHUEe. CTBONOBLIE KIETKU. [[OHATHE «T€HETUUYECKOro Irpy3ay.
OTUYeCKHe acMeKThl MCCIEIOBAaHUN B O0JACTH PENAKTUPOBAHUS T€HOMAa W CTBOJIOBBIX
KJIETOK.

I'enetnyeckue HakTOpbl MOBBIIIEHHOW YyBCTBUTEIIBHOCTH YEJIOBEKA K (PU3UUECKOMY
u XUMHYECKOMY 3arpsI3HEHUIO OKpY>Karoleun Cpenpl. I'enernueckas
MPEIPACIIONOAKEHHOCTD YEJI0BEKA K MAaTOJIOTHUSIM.
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JdemoHcTpanuun

Tabmuubslt u cxembl: «Kapuotun denoBeka», «MeToabl H3y4YeHUS TEHETUKU
4yesioBeKay, «I 'eHeTruueckre 3a00JIeBaHUs YETIOBEKAY.

IIpakTuyeckas padora «CocTaBiICHUE U aHAIA3 POJIOCIOBHON.

Tema 15. Cennekuusi Opranu3mMoB

JloMecTuKalus 1 CeNEKIUs. 3apOKICHUE CEIIEKINHU U AoMecTuKanuu. Yuenue H. 1.
BasunoBa o LleHTpax MpoHMCXOXJIE€HHUS W MHOrooOpasus KyJIbTYpHBIX pacTeHuil. Pomb
CENIEKIMA B CO3JIaHUU COPTOB PACTEHUN W MOpOoA KUBOTHbIX. CopT, Mopoja, IITaMM.
3aKOH rOMOJIOTMYECKUX PSJ0B B HaclencTBeHHOW m3meHunBoctd H. WM. BaBumosa, ero
3HAYCHUE JJIsI CEJICKIIMOHHON PabOTHI.

Metonbl  cenekuMoHHOW  paboTbl. McKyccTBeHHBIH — OTOOpP:  MAacCcOBBIA U
WHJIMBUTYaJIbHBIA. DTanbl KOMOMHAIIMOHHON ceNeKIuu. VcrbITanue Npou3BOAUTENCH 10
noTOMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIBIO OLIEHKU ()EHOTHUIIa TTOTOMCTBA U OTOOP IO
TEHOTUITYy ¢ momoulpto ananusa JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJI CEJICKIIMOHHOW paboThl. PamamaruoHHbBIN |
XUMUYECKUI MyTareHe3 KaKk HMCTOYHUK MYyTallud y KyJIbTYpHBIX (POpM OpraHuU3MOB.
Hcnonp30BaHne TEHOMHOTO pPEAAKTHUPOBAHUS M METOJ0B pekomOuHaHTHBIX JIHK s
MOJIYYEHHSI UCXOJTHOTO MaTepualia JJisl CEJIEKIUU.

[lonyyenune mnonuruionoB. BHyTpuBHmoBas rubpuausanus. biuskopoacTBeHHOE
CKpelIMBaHue, WM WHOpuUauHT. HepojacTBeHHOE CKpelMBaHUE, WM ayTOPHJIMHT.
I'etepo3uc m ero npuuuHbl. Mcnonbs3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. IIpeononenue Oecruionusi MEXBUIOBBIX THOpUIOB. JloCTHXKeHUS
CEJIEKLIMY PACTEHUI U )KUBOTHBIX. «3€1E€HAS1 PeBOIOYUS .

CoxpaHeHue W HW3YyYEHHE TE€HETHYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUM M HX
IUKAX PpOAMYEH HJisi CO3JaHHS HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SMCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpaneHue u  YnpasgieHue  2eHemuyeckumu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBLIX HCUBOMHBIX 8 YENAX YAVUULEHUS CYULeCMBYIOUUX
U co30anusi HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCAe C NPUMEHEHUEM COBPEMEHHbIX
Memo008 HAYUHbIX UCCIe008AHUL, NePed08blX UOeU U NEPCNEeKMUBHBIX MEXHOLOSUU.

JdemoHncTpanuun

[Toptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, I1. I1. JIykpsiHenko,
b. JI. Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuubl u cxembl: «lIeHTpB OPOUCXOXKIAEHUS M MHOrooOpasusi KyJIbTYypPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAJOB B HACJIEACTBEHHOW W3MEHUYUBOCTUY,
«Metoasl cenexuuny, «OTaanéHHas rTuOpuan3anus», «MyTareHesy.

JlabopaTopHass pabora «J/I3yueHue CcOpPTOB KyJIbTYPHBIX PACTEHHH H MOPOJA
JOMAIIIHUX KUBOTHBIX).

JlaboparopHas padora «/3yuyeHrne METOJI0B CECKIINU PACTCHUI».

IIpakTuyeckas padora «IIpuBuBKa pacTeHUN».
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Irekypeusi «OCHOBHBIE METOJIBI M TIOCTHKEHUS CEJIEKIIMU PACTEHUM U KHUBOTHBIX
(Ha CEJNIeKIMOHHYIO CTaHIUIO, IJIEMEHHYI0 (depMy, COPTOUCHBITATEIbHBIN Y4YacTOK, B
TEIUTMYHOE XO035UCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buoTexH0JI0TUs U CHHTETHYECKAsI OMOJIOTUs

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJOTUH, — KJIETOYHBIE U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX XapaKTepUCTUKa. TpamuiinoHHass OMOTEXHOJIOTHUS: XJIeOOomneueHue,
MOJIy4YeHHUE KHUCJIOMOJIOYHBIX MPOIYKTOB, BHUHOAEIHE. MUKPOOUOTOTHUUECKUN CHHTE3.
OOBeKThl MHUKpOOMOJIIOrHYecKUX TexHonorui. IlpousBoacTBo Oenka, aMHUHOKHCIOT U
BUTAMUHOB.

Co3naHve TEXHOJIOTMA W HMHCTPYMEHTOB IEJICHANPABICHHOTO W3MEHEHUS W
KOHCTPYMPOBAHUSI TE€HOMOB C LIEJIbIO TOJYYEHUSI OpPraHu3MOB MW HMX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIIHUECS B MIPUPOJIe OMOCUHTETUYECKUE MY TH.

Knerounass unxeHepusa. MeToabl KyJIbTypbl KIETOK W TKaHEW pacTeHUU U
®uBOTHBIX. KpuobOanku. Comarnueckas TruOpuan3anus U COMaTUYECKUN 3MOpHOTreHe3.
Hcnonb3oBanue ramjioujioB B CeJlEKIUU pacTeHuil. [lonyuenue MOHOKIOHANbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHLIX U NOJUKIIOHANbHBIX aHmumesl 8 MeOuyuHe.
HckyccTBEHHOE  OIUIOJOTBOPEHHE. PEeKOHCTpYKUMS SUIEKIETOK W KJIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIUIAHTAIMU SAEP KIETOK. TexHonoeuu 0300poGieHus,
KVIbMUBUPOBAHUSL U MUKPOKIOHATLHO20 PAZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpomMocoMHasi W TE€HHasi UWHXeHepus. VICKyCCTBEHHBIH CHUHTE3 T€Ha U
koHcTpyupoBanue pekomOuHaHTHBIX JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTM>KEHUST M TEPCHEKTUBB XPOMOCOMHOM M T€HHON HWH)XEHEPUH. DKOJOTHUYECKHE U
ATUYECKHUE TMPOOJIeMbl TCHHOW WHKEHEPHH.

Menunuackue OunorexHonoruu. Iloctrenomuas 1mdpoBas wmeaununaa. [ILP-
JTUarHocTUKa. MeTaOoJIOMHBI aHaIM3, TCHOLICHTPUUECKUH aHaJIN3 MPOTEOMa YesIOBEKa
IUIsl OLIEHKH COCTOSIHUSI €ro 310pOBbs. MCIONb30BaHUE CTBOJIOBBIX KJIETOK. TaprerHas
tepanus paka. 3D-Omoumkenepus mana  pa3paboTku  ¢GyHIAMEHTAIbHBIX  OCHOB
MEIUIUHCKAX TEXHOJOTHM, CO3JaHMS KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJOIMU
TPEXMEPHOIO OMONPUHTUHTA 151 ckaddonaunra InI: pelIeHus 3a1a4
MIEPCOHAIN3UPOBAHHOW MEIULINHBI.

Coznanre BEKTOPHBIX BaKIMH C IIETBI0 00ecreueHus: KOMOMHUPOBAHHOM 3alIUTHI OT
Bo3Oyauteneit OPBU, ycraHoBiIeHHE MOJEKYISIPHBIX MEXaHU3MOB (YHKIIMOHUPOBAHUS
PHK-conepxammux BHPYCOB, BBI3BIBAIOIIMX OCO0O OIACHBIC 3a00JIeBaHUS YEIOBEKAa W
KUBOTHBIX.

JdemoncTpanuun

Tabmuubsl u cxembl: «Mcnonb30BaHWE MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
MPOU3BOACTBEY, «KneTouHass nHkeHepus», «l eHHas UHKECHEPUS».

JlaGopaTopHasi padora «/3ydeHue 00beKTOB OMOTEXHOJIOTHH .

IIpakTuyeckas padora «llonydeHne MOJIOYHOKUCIBIX OPOTYKTOBY.

Jkckypeusi «buoTexHOIOrMs  —  BaXKHEHWIIAsh  NPOU3BOAMUTENIbBHAS  CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO)».
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Tema 1. 3apo:kaenue u pasBuTHE IBOJTIOIUOHHBIX MPEACTABJICHUH B 0MO0JIOTHHI

OpomonuonHas teopusa Y. Jlapeuna. [Ipeanocpulku BO3HUKHOBEHUS JapBHHU3MA.
KwusHp 1 HayuyHas nearenbHoOcTh Y. JlapBuHa.

JIBrmokyimue cuibl 3Bojonuu BugoB no Y. JlapBuHy (BBICOKAash MHTEHCHUBHOCTh
Pa3MHOXEHUSI OPraHU3MOB, HACIEACTBEHHAs U3MEHUMBOCTH, 00pb0a 3a CYIIECTBOBAHHUE,
€CTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunteTndyeckord teopuu HBomtonuu (CTD). HeitpanbHas Teopus
sBomoIMU. CoBpeMeHHas 3BOJIIOLMOHHAs OMoJorus. 3HaUeHHUEe HBOJIIOIMOHHON TEOpUHU B
dbopMupOBaHUY €CTECTBEHHO-HAYYHOW KapTHUHBI MUpAa.

JdemoHcTpanuun

IToptpetsl: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe,
Y. Mapsun, C. C. UerBepukos, . . [lImansraysen, k. Xonneitn, /1. K. benses.

Tabmumper u cxembl: «Cucrema xupoi mpuponbl (o K. Jlunuew)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «MexaHusm QGoOpMUpPOBaHUSI MPHUCIOCOOJNICHUN Yy
pacteHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyra nyrtemectBus Y.
Hapsuna», «Haxonku Y. [lapBunay, «®opmbl O0pbOBI 3a cyimiecTBOBaHHUE», «Iloposbl
ronyOei», «MuHorooOpasue KyJabTypHbIX (opm KamycTsl», «llopoasl mgomamHuX
KUBOTHBIX», «Cxema oOpa3oBaHuss HOBBIX BuaoB (mo Y. [apsBuny)», «Cxema
COOTHOUIEHUS JBHXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE IOJOKEHHUS CUHTETUYECKOU
TEOPHH IBOJIFOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tonynsius Kak 3neMeHTapHas €IUHULIA 3BOTOIUMU. COBPEMEHHBIE METO/IbI OLIEHKU
TeHEeTHYECKOro pa3HooOpa3usi W CTPYKTypbl mnonynanuii. HW3meHenwe reHodoHIa
NOMYJIALIMM  KaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SBIEHUE. 3aKOH TE€HETHYECKOIO
paBHoBecus [x. Xapau, B. BaitnOepra.

DOnemeHTapHble (aKTOPHI (IBMKYIIUE CHIIBI) ABOJIONUH. MyTaIlMOHHBIN MPOIIECC.
KoMOunaTuBHas u3MeHYMBOCTS. J{peli reHoB — ciydaifHble HEeHATPaBICHHBIC U3MEHEHUS
4acTOT ajuiesield B monynanusax. Dpdext ocHoBatens. ghgexm OymuliouH020 2OPIbIUKA.
CHudiceHue 2eHemu4ecko2o pasHoobpasusa: npudunsl u ciedcmsus. Ilposenenue s¢ppexma
opetiha cenog 6 Oonvwux u manelx nonyrayusx. Murpanuu. W3omsauus NOMyJsSIINAN:
reorpadudeckas (IpoCTpaHCTBEHHAs), Oroorndeckas (pempoyKTHBHAS).

EctecTBenHBIi 0TOOP — HampaBIstONIUil GakTop IBOMIOIUNA. DOPMBI €CTECTBEHHOTO
oTOOpa: NBIWKYIIMKM, CTaOWIM3UPYIOMINK, paspbiBatomuii (au3pynTtuBHbNA). [lomoBoi
ot00p. Bo3HMKHOBEHNE 1 HBOIIIOIMS COIIMATBHOTO MTOBEICHUS KUBOTHBIX.

[Tpucnoco06eHHOCTh OPraHU3MOB KaK pe3yJbTaT MHUKPO3BOIIONMU. Bo3HUKHOBEHNE
npucrnocodsieHnit y opraHusmoB. ApomMopdo3bl u  uavoanantanuu. [Ipumepsr
MPUCIIOCOOJIEHUI y OpraHu3MoB: Mopdooruueckue, pu3noaoruueckue, OHOXUMHUYECKHE,
noBegeH4Yeckue. OTHOCUTEIBLHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum U CTpyKTypa. BupmooOpazoBaHue Kak  pe3yibTaT
MHUKpO3BOJIIOIUU. M3onsiiust — kioueBoi (aktop BugooOpazoBaHusi. Ilytu u crocoObl
BHUJ1I000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMITaTPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJMIUIOUAU3AIs, rudpuauzamnus). JIMTeNTbHOCTD
HBOJIIOI[MOHHBIX MPOLECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponws aBoMONMOHHONW OWONOTMKM B pa3pabOTKE HAYYHBIX METOJIOB COXpPaHCHUS
6uopazHooOpasusi. MUKpOIBOJIOIUS U KOSBOJIIOIUS Mapa3uTOB U UX X0351€B. MexaHU3MbI
dbopMupoBaHUs YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0OPHOBI C HEM.

JdemoHncTpanuun

IToptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuipl U cxeMbl: «MyTalmoHHass U3MEHUUBOCTHY, «llomynsimonHas cTpykTypa
BUJa», «Cxema nposiBjieHUs 3akoHa Xapau—BaitHoepray, «JIBUKyIIHue CHIIBI BOJIIOIUNY,
«IKoNoruvecKas U30JsLUs MOMYIJISIHN ceBaHCKOU (popenny», «I eorpaduueckast H30SIUsA
JUCTBEHHUIIBI CUOWMPCKOM ¥ JIMCTBEHHUIBI Aaypckoity, «llomymnsiiuoHHbIE BOJIHBI
YUCJICHHOCTHU XMIIHUKOB U XEPTB», «Cxema JCHCTBUS €CTECTBEHHOTr0 0TOOopay, «Dopmbl
O00pbOBI 3a cymiecTBoBaHue», «HIycTpHanbHBIM MenaHu3M», «OKHBbIE HCKOMAeMBbIE),
«ITokpoBUTEILCTBEHHAsT  OKpacka  JKMBOTHBIX»,  «lIpemynpexnaromas  okpacka
KUBOTHBIX», «Du3nogornyeckue amantanuny», «lIpucrnocobieHHOCTh OpraHU3MOB U €€
OTHOCUTENBbHOCTHY, «Kputepunm Buga», «Bunbl-aBoitHukn», «CTpyKTypa BHIa B
npupoae», «CrnocoObl BHmooOpazoBanusy, «l'eorpadguueckoe BUI000pa3zoBaHUE TPEX
BUJIOB JIAHJIBIIICH», «IKOJIOTMYECKOe BHA000pa3oBaHUE BUIOB CUHUIL, «llomumnmounmb
pacTeHuit», «KarmycTHO-peIedHbIi THOPHTY.

Oo6opynoBanue: repbapun pacTeHUH, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl U 3Bepeit
C TpUMepaMy PAa3IUYHBIX MPHUCIOCOOJICHHUM, Yydyena MTHUIl U 3Bepel pa3HbIX BHUIIOB,
repbapun pacTeHH OJM3KUX BUJIOB, 00Pa30BaBIIMXCS Pa3ITMIHBIMHU CITIOCOOAMHU.

JlabopaTopHasi padoTa «BpIsABICHHE N3MEHUYNBOCTH Y 0COOCH OJTHOTO BHIAY.

JladopaTopHasi padora «IIpucrmocoOseHusT OpPraHU3MOB W HMX OTHOCHTEIbHAS
11e71eC000pa3HOCThY.

JlabopatopHas pa6ora «CpaBHEHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Boauus U €€ pe3yJbTaThl

Meroasl u3ydeHuss Makpo3Boiironuu. IlasieoHTONOrMYECKHE METOAbl H3Yy4YEeHUs
sBooInu. [lepexomnpie GopMbl U HUITOTEHETUIECKUE PSIABI OPTAHU3MOB.

buoreorpaduueckne meronpl uzydeHus sBomornuu. CpaBHeHue (Iopbl U (ayHbI
MaTEepUKOB W OCTPOBOB. buoreorpaduueckne oOnactu 3emnau. Buabsl-oHIEeMHUKH W
PEITUKTBHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(POIOTHUECKHE METOABl  M3YUCHUS
BONMIONMK. ['eHeTMYeckrue MEXaHU3Mbl SBOJIOIMU  OHTOT€HE3a M MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl. PynuMmeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYJIIPHO-TEHETUYECKUE, OMOXUMHUYECKUE U MAaTeMaTHYEeCKUE
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METOJIbl U3YUYECHUS HBOJIONUU. ['oMonoruyHbie reHbl. COBpEeMEHHbBIE METOAbI MOCTPOCHUS
(UITOTEeHETUUECKUX JEPEBHEB.

XpOMOCOMHBIE MyTaIlUU U HBOJIOLMS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBWia) HBOMIOUUU. [IpuHyun cmenvl DYHKYUL.
HeoOpatumocTs 2Bostonuu. AjanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOIIHH.

JemoHcTpanuun

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

Tabmumpt u  cxembl: «DunoreHeTUUECKUd psa  JIOMIAAu», «APXCONTEPUKCY,
«3Bepo3yOrie smepb», «Cteronedansy, «Punnodute», «CeMeHHbIE MANOPOTHUKUY,
«buoreorpaduueckue 30Hb 3emian», «Jpehd xoHTHHEHTOBY, «PenukThly, «HauanbHbie
CTaauu HSMOPUOHAIBHOTO PA3BUTHS IMO3BOHOYHBIX IKUBOTHBIX», «[ OMOJOTHYHBIE W
aHAJIOTUYHBIE OpraHbly, «PyauMeHTh», « ATaBU3MBID», «XPOMOCOMHBIE HA0OPHI YEJIOBEKa
U muMnanize», «l[aBHble HampaBieHUs HJBoMOIUMY, «OOMUe 3aKOHOMEPHOCTH
SBOTIOLIMM.

O6opynoBaHue: KOJUICKIIUU, TepOapuu, MYJISDKH UCKOIIAEMbIX OCTATKOB OPTaHU3MOB,
MYJISDKM  TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OpPraHOB W aTaBU3MOB,
KOJUICKIIUA HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHe )KU3HUA HA 3emJie

Hayunble rumoTe3sl MpOUCXOXKICHUS KU3HU Ha 3emie. AOUOreHe3 W MaHCHEePMHUS.
JloHay4yHble TpEACTaBICHUS O 3apOXKIEHUU SKM3HU (KpearnoHusMm). ['mumotesa
NOCTOSIHHOTO CaMO03apOXkKACHUsI XKU3HU U €€ omnpoBepkeHue onbitaMu O. Pemm, JL
Cnamnanmanu, JI. [Tacrepa. [IpoucxoxieHue >KM3HA | aCTPOOHOJIOTHSI.

OcHOBHbBIE 3Tanbl HEOpPraHWYecKoW sBosrouuu. IlmaHerapHas (reojoruyeckas)
HBOMIIOIMS. XUMHUYECKasi SBOMIONMSA. AOMOTEHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB H3
Heopranndeckux. OnbIT C. Muinepa u I'. FOpu. Obpa3oBanue noaumMepoB U3 MOHOMEPOB.
Koanepsartnas runoreza A. M. Onapuna, runote3a nepsudnoro oyiarona J[x. XomnzeiiHa,
reHeTrueckas runoteza . Mémnepa. Pubosumer (T. Yek) u rumore3a «vupa PHK» V.
['unGepra. ®opmupoBanrne MeMOpaH M BOSHUKHOBEHHUE MPOTOKIICTKH.

Ucropuss 3emnu u meroasl €€ u3zydyeHus. lMckomaeMble OpraHUYECKHE OCTATKHU.
['eoxpononorust u e€ wmetonpl. OTHOCHUTENbHAsT M a0OCONIOTHAsT TEOXPOHOJOTHS.
['eoxpoHosIOrnyecKkas mkana: 30Hbl, 3Pbl, IEPUOBI, STTOXU.

Hauanpapie sTansl opraHndeckou 3Bomronuu. [losiBIeHME W 3BONIONMSA NEPBBIX
KJIETOK. DBOJIONUS MeTabonu3Ma. Bo3HMKHOBeHHE NEpBBIX dKocucTeM. COBpeMEHHbBIC
MUKpOOHBIC OMOTUIEHKM KaK aHajor mepBbiXx Ha 3emiie cooOmiecTB. CTpOMATONUTHI.
[IpokapuOThI U 3yKapHUOTBHL.

[Ipoucxoxaenue >3ykapuor (CUMOMOreHe3). BOJIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IpoucxoxjaeHrne MHOTOKJIETOUYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.
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OCHOBHBIE 3Tarbl BOJIIOIMU BhICIINX pacTeHUuH. OCHOBHBIE apoMOp(}O3bl pacTCHUM.
Beixon pacrenuyt Ha cyury. [losBieHHe CIIOPOBBIX PaCTEHUN U 3aBOCBAHUE UMMU CYILHU.
Cemennbie pactenus. [IponcxoxaeHne BETKOBBIX PACTCHUMN.

OcCHOBHBIE TaMbl HBOIOLUH KUBOTHOTO MUpa. OcHOBHBIE apoMOPGO3bl JKUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBJIEHHUE COBPEMEHHBIX THUIOB. llepBbie
XOpJIOBbIE JKMBOTHBIEC. JKH3Hb B BOJAE. OBOJIOLUMS TNO3BOHOUHBIX. [Ipomcxoxnenue
ampubuii u pentunuil. [IporucxoxaeHre MIEKONUTAOIMKUX U NTULL. [[pUHIMN KITI0YEeBOTO
apomopdoza. OcBoeHne 0€CO3BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PasButre xu3HM Ha 3eMJie IO 3paM U MEPUOJAM: apXeu, MPOTEpPO30H, Majaeco30M,
Me3030i, KaifHo30M. OOImas XapakTEepUCTUKA KIUMaTa M TE€OJOTHUYECKUX IPOIIECCOB.
[TosiBieHre U paciBET XapaKTEPHBIX OPraHW3MOB. YTJe0oOpa3oBaHUE: €ro YCJIOBHUS U
BJIMSIHUE Ha Ta30BbII COCTaB aTMOC(EPHI.

MaccoBble BbBIMUPAHUSI — DJKOJOTHMYECKME KpHU3UChl mpouioro. IlpuuuHbel u
CIEJCTBUSI MAacCOBBIX BbIMUpaHU. COBpPEMEHHBIH HSKOJOTUYECKHN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpeMmeHHasi cuctemMa opraHudeckoro wmupa. [lpuHnumsl —Kiaccudukauu
oprann3mMoB. OCHOBHbBIE CUCTEMATUYECKUE IPYMITBI OPTraHU3MOB.

JemoHncTpanuun

[Toptpetsl: @. Peau, JI. Cnayuannaunu, JI. [lacrep, . 1. Meunukos, A. N. Onapus,
Jx. Xonnein, I'. Ménnep, C. Mumnnep, I'. FOpu.

Tabmuner u cxemsl: «Cxema ombiTa @. Pegm», «Cxema ombita JI. IlacTepa mo
U3YUYEHUIO caMo3apoxkaeHus xu3Hu», «Cxema onbita C. Mumiepa, I'. FOpu», «OTansl
HEOpPraHWYECKON »HBoJonun», «l'eoxpoHomoruyeckas Mmkana», «HavanpHble dTansl
OpraHMYecKoi sBoIONUN», «CxemMa o00pa3oBaHUS JYKApUOT NYTEM CUMOUOTEHE3ay,
«Cucrtema >kuBOM Tpupoab», «CTpoeHne BUpyca», «ApomMop]o3bl pacTeHUI»,
«Punnouts», «OAHOKIETOYHBIE BOJAOPOCINY, «MHOTOKIETOYHBIE BOJAOPOCITNY, «MXn»,
«ITanopotHukm», «I'ooceMeHHble pacTeHus», «OpraHbl IBETKOBBIX pacTeHU», «Cxema
pa3BUTHS  KHBOTHOTO  MHpa», «Apomopdo3bl  KUBOTHBIX»,  «lIpocrteitmuey,
«KHI11e4HonoI0CTHRIE, «Ilnockue YEpBW, «YneHucroHoruey, «PEIOEIY,
«3emHoBOSIHBIEY, «lIpecmbikatomuecsa», «IItunp», «Maekonutawmme», «Pa3Butue
XKU3HU B apXEUCKON 3pey, «Pa3BUTHE )KU3HU B IPOTEPO30OUCKOU 3pe», «PazButue xKu3HU B
MaJIC030MCKOM 3pe», «Pa3BuThe XU3HUM B ME3030MCKOM 3pey», «Pa3Buthe Xu3HU B
KaitHO301CcKOM 3pe», «COBpeMEHHAasi CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repbapuu pacTeHUN Pa3IUYHBIX OTAENIOB, KOJJIEKIIMHM HACEKOMBIX,
BJIAKHBIE MpemnapaTbl >KUBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUICKIIMU WIJIOKOXKUX,
CKEJIETHI MO3BOHOYHBIX KMBOTHBIX, Yydella NTUL U 3BEPEH, KOJUIEKIIMM OKaMEHEIIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KA OPraHUYECKUX OCTATKOB OPraHU3MOB.

BupryaabHas jgadopatopHas padora «MogenupoBanue omnbiToB Mumnepa—tOpu
M0 HW3YYEHUIO aOMOreHHOTr0 CHUHTE3a OpPraHUYeCKUX COCJUHEHHH B TMEPBUYHOU
atMocdepe».
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JlaGoparopHas padora «/3ydyeHrne M OmMMCaHUE HMCKOMAEMBIX OCTATKOB JPEBHUX
OPraHu3MOB».

IIpakTnueckas padora «/3yuyeHue OCOOEHHOCTEN CTPOECHMSI PACTEHUM Ppa3HBIX
OTJZIEJIOBY.

IIpakTuueckass padora «l3yueHne oOCOOCGHHOCTEH CTPOEHHUS TMO3BOHOYHBIX
KUBOTHBIX.

Tema S. IIpouncxoxkaenue yejioBeka — AaHTPOINOreHes

Paznenel 1 3anaun aHTPONOIOTUU. METOIbl aHTPOIIOJIOTUH.

CraHOBNIE€HME TPENCTABICHUN O TMPOUCXOXKICHUM 4YeloBeKka. PenuruosHbie
BO33peHUs. COBpEMEHHBIE HaYYHbIE TEOPUH.

CxoncTtBo 4enoBeka € JKMBOTHBIMHU. CHCTEMATHMYECKOE TOJOKEHUE YeJIOBEKa.
CBueTeIbCTBA CXOJCTBA YEJIOBEKAa C JKMBOTHBIMU: CPAaBHUTEIHLHO-MOP(OIOTUYECKUE,
aMOpuosiorndeckue, pu3noaoro-onoXuMudeckue, nmopeaeHueckue. OTanyus 4ejaoBeka OT
KUBOTHBIX. [IpAMOXOXIEHHME W KOMIUIEKC CBA3aHHBIX C HHUM MNOpU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJILHOU CUCTEMBI.

JBuxymme cuiabl  ((akTopel) aHTpomoreHe3a: OWOJOTHYECKUE, COILMAJIbHBIE.
CooTHotieHre OMOJIOTMYECKUX U COITMATBbHBIX (PaKTOPOB B aHTPOIIOTCHESE.

OcHOBHBIE CTaAuu aHTpOIOreHe3a. PaHHHME 4YeloBeKOOOpa3HbIe O00E3bsSHBI
(MpOKOHCYINBI) W paHHUE MOHTUIBl — OOIMEe TPEIKH YeIOBEKOOOpa3HBIX 00€3bsSH U
ToJIe. ABCTPAJIONUTEKHM — JBYHOTHE Mpenku Jiroaeil. YUenoBek yMmenblid, IepBbIE
W3TOTOBIICHUSA OpYIHUl Tpyaa. YenoBeK NpSIMOXOIAIIMKA W MEPBBIM BBIXOJ JIOACH 3a
npenensl Adpuku. YenoBek reinenbOeprckuii — oOMMNA TpeNoK HeaHAepTaIbCKOTO
YEeJIOBEKA M YEJIOBEKA pa3yMHOT0. UelIOBEK HEaHAEPTAIbCKUN KaK BUJI JIFOJAEH XOJOJHOTO
KInuMara. YenoBEeK pasyMHbI COBPEMEHHOI'O THIIA, JIEHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npenenamMu Adpuku. [laneoreneTuka u maaeoreHOMUKA.

DBOJIONKSA COBPEMEHHOTO YesioBeKka. EcTecTBeHHBIN 0TOOp B MOMYIALMIX YEJIOBEKA.
MyTtanuonHbii nporiece ¥ moauMopdusMm. IlomynsiuoHHbIE BOJHBI, Jpeid TeHOB,
mMurpanms u «3GHEKT OCHOBATENS» B MOIMYJISIUAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. Ilonatue o pace. bompmme pacel:  eBponeougHas
(eBpazmiickasi), aBCTpaJlO-HErpoHaHas (PKBaTOpUalibHAs), MOHTOJOHMAHAs (a3MATCKO-
aMepuKaHCcKas). Bpems u myTu pacceneHus UeloBE€Ka MO0 IUIaHeTe. EIWHCTBO
YelioBeYeCKuX pac. HaydHas HECOCTOATENBHOCTh pacu3ma. lIpucrnocobieHHOCTh
4eJioBeKa K pa3HbIM YCIIOBUSAM OKPY’Karomie cpenl. Bnusaue reorpadudeckoit cpeasl u
npeiida reHoB Ha MOP(HOIOTHIO M (PU3UOJIOTHIO YETOBEKA.

MexaucIUIUIMHApHBIE METOJbI B (U3MYECKON (OMOJIOTHYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIIMOHHASA AHTPOMNOJIOTUST W MAaJCOAHTPOIOJOTHS YEJIOBEUECKUX MOIMYJIAIUH.
buoconmaneHble HcCieAOBaHHUS NOPUPOABI  4YenoBeka. lccinegoBaHwe KOIBOJIIOLUU
OMOJIOrMYECKOTO U COLMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuun

[Toptpetsr: Y. lapBun, JI. JIuku, A. 5. Poruackuii, M. M. I'epacumos.
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Tabmuupl u cxembl: «MeTOAbl aHTPOMONOTUW», «['OJIOBHOW MO3T YelIOBEKay,
«YenoBekooOpa3Hbie 00€3baHBIY, «CKEJNET YesloBeKa U CKEJIeT MIUMITaH3e», «PyauMeHTh
M aTaBU3MBbDY, «JIBIXKYILIME CHJIBI aHTPOIIOTE€HE3a», «IBOJIOIMOHHOE JIPEBO YEIIOBEKA,
«ABcTpanonutek», «YenoBek yMenblin», «UenoBeK MNPAMOXOASAIMINN», «JleHnCOBCKUI
yenoBek» «Heangepranpuby, «KpomanboH1b», «IIpenku yenoBekay, «ITamnbl 3BOJIOLUAN
4yeJoBeKay, «Pachl yeaoBeKay.

O6opynoBaHue: MYJISDKM OKaMEHEJIOCTeH, MPeIMETOB MaTepHaTbHOU KYJIbTYPhI
MPEeIKOB 4YeloBeKa, penpoaykuuu (¢ororpadun) kapTuH ¢ MHQPOJIOTHUYECKUMHU U
OMOJICCKUMH CIOKETaMU TTPOUCXOXKIEHHUS YeaoBeka, (hoTorpaduu HaX0J0K UCKOMAeMbIX
OCTaTKOB YEJIOBEKA, CKEJIET YEJOBEKa, MOJEIb Yeperna 4YeJOBEeKa U Yeperna IIMMIIaH3e,
MOJIENIb KUCTH YEJIOBEKA M KUCTH ITUMIIAH3€, MOJIEIIM TOPCa MPEIKOB YETOBEKA.

Jlabopatopnas pabora «/I3yueHre ocoOeHHOCTEH CTpOEHUsI CKelleTa 4eloBeKa,
CBSI3AHHBIX C IPSIMOXOXKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3KOJIOTUUECKUX aJlanTalliid YeJIOBEKA.

Tema 6. DJxojsorusi — Hayka O B3aHMOOTHOUICHUSIX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Kalollel cpeaoi

3apoxaeHue U pa3BuTHe dKojoruu B Tpyaax A. I'ymGonpara, K. ®@. Pynee, H. A.
Cesepuona, 2. I'ekkens, A. Tenciu, B. H. Cykau€sa. Pazaensl u 3amaun 3xonoruu. CBsizb
AKOJIOTUH C IPYTUMHU HAyKaMHU.

Mertonb! sxonorun. [loneBbie HabMOIEHN. DKCIIEPUMEHTHI B 9KOJIOTHH: IPUPOTHBIE
u nabopatopHbie. MojenupoBaHHE B 3KOJOTMH. MOHUTOPHUHT OKPYKaIOIIEH CpeJibl:
JIOKaJIbHBIN, PETMOHAJIBHBIA U TI100aJIbHBIN.

3HaueHUE SKOJIOTMYECKUX 3HAHUM [JIs YelloBeKa. DKOJIOTMYECKOE MHPOBO33PEHUE
KaK OCHOBA CBSI3€HM YEJIIOBEUECTBA C MPUPO10Ki. DOPMUPOBAHUE FKOJIOTHUYECKON KYIbTYPhI
Y DKOJIOTUYECKON IPaMOTHOCTH HACEIICHHUS.

JdeMoHCcTpamuun

[Toptpetsi: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuios, D. I'ekkennb, A. Tencnu, B.
H. Cykaués.

Tabmuiel u  cxembl: «Pa3mensl  skojorum», «Metonsl 3Kojorum», «Cxema
MOHHUTOPHUHTIA OKPYKAIOUIEN CPEIbD».

JlaGopaTopHasi pabota «/3ydeHue METO10B PKOJOTHYECKUX UCCIICIOBAaHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUS

Okonornyeckne (aKTOppl M 3aKOHOMEPHOCTH UX JedctBusa. Kiaccubuxarms
HKOJIOTHYECKUX (haKTOpPOB: aOMOTHYECKHE, OWOTHYeCKHe, aHTpomoreHHsie. OOmue
3aKOHOMEPHOCTH JICUCTBHsI JKOJOTHMYecKux ¢akropoB. [IlpaBumo wmuaumyma (K.
mpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTAHU3MBI.

Abuotnueckue ¢akrtopsl. CBeT Kak dskojormyeckuid (axrtop. JleiicTBHE pa3HBIX
YYaCTKOB COJIHEYHOIO CIEKTpa Ha OpPraHu3Mbl. JKOJIOIMYECKHE TPYyNIbl PACTEHHN U
YKABOTHBIX 0 OTHOLICHUIO K cBeTYy. CUTrHaiIbHAs PoJib cBeTa. POTONEPUOAU3M.
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Temneparypa kak 3kojoruyeckuii gpakrop. JlelictBue TemnepaTypbl Ha OpPraHU3MBbI.
[JoMKWIOTEpMHBIE W TOMOHOTEPMHBIE OPraHU3MbL. OBPUTEPMHBIE W CTEHOTEPMHBIE
OpraHU3MBI.

BnaxHocts kKak 3kosornyeckuid  ¢aktop. IlpucnocobGnenuss pacreHud K
nojasiepkaHuo BogHoro OanaHca. Knaccudukanusi pacTeHHil MO OTHOIIEHHIO K BOJE.
[Ipucnoco6nenust ;kUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpeapl oOuTaHusi OpPraHU3MOB: BOAHAs, HAa3eMHO-BO3AYLIHAs, IOYBEHHA,
[IyOMHHAsl TIOATNIOYBEHHAs, BHyTpHOpraHu3MeHHas. DU3UKO-XUMHUYECKHE OCOOECHHOCTHU
cpen ooutanusi opranu3mMoB. [IpucrnocoOneHus OpraHu3MoB K )KM3HU B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemiHne u BHyTpeHHUE pUTMBbI. CyTOUYHBIE W TOJUYHbBIC
puTMbL. [Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHH JKU3HU.

Kusznennoie Qopmbl opranusmoB. [lonsitue o kxuzHeHHOUM ¢dopme. JKu3HEHHbIC
(dbopMBI pacTeHUIl: AEPEBbs, KyCTAPHUKU, KyCTAPHUYKUA, MHOTOJICTHUE TPaBbl, OJHOJICTHHUE
TpaBbl. JKu3HeHHBIE (HOPMBI IKUBOTHBIX: THAPOOUMOHTHI, T'E€OOMOHTHI, A’POOUOHTHI.
Oco0OeHHoCcTH CTpoeHust U 00pa3a KU3HH.

buotnueckue ¢axkToppl. Buabl OMOTHYECKHMX B3aMMOJICUCTBUN: KOHKYPEHIIHUS,
XUIIHUYECTBO, cuMOMO3 u ero ¢opmbl. [lapasutusm, Koomepamusi, MYTyalu3M,
KOMMEHCanu3M (KBapTUPAHTCTBO, HaxyieOHHuYecTBO). Herpoduueckue B3ammonencTBus
(Tornueckue, popudeckue, padbpuueckue). 3HaUeHHE OMOTUUECKUX B3aUMOJEHCTBUIN IS
CYIIIECTBOBAHUS OPTaHU3MOB B cpejie 0OuTaHus. [[puHINUIT KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHCcTpamumn

Tabmuupt u  cxembl: «Oxonorudeckue  (axkTopel», «CBETOBOM  CHEKTpY,
«IKOJIOTUYECKUE TPYNIbl JKUBOTHBIX [0 OTHOLIEHHIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE»,  «XOJIOHHOKPOBHBIE  JKUBOTHBIE»,  «DHU3MOJIOTMYECKHE  aJalTallu
KUBOTHBIX», «Cpeapl oOUTaHUs OpraHu3MoBy, «buonornueckue putMbly, «KU3HEHHBIC
dbopMbI pacTeHui», «Ku3HeHHbIE dbopMbI KUBOTHBIX, «JKocucTema
IMIMPOKOJIMCTBEHHOIO  Jieca», «OJKOCHCTEMa XBOMHOro Jeca», «llenum mnutaHusy,
«XwunraudectBoy, «llapasutuzmy, «Korkypenus», «Cumomnosy», «KomMmmeHcamu3my.

O6opynoBanue: repbapuu pacTeHUN M JKUBOTHBIX, MPUCTIOCOOJICHHBIX K BIIUSHHUIO
Pa3TUYHBIX DJKOJOTHUYECKHX (DAKTOpOB, TepOapuu CBETOIIOOMBBHIX, TEHETIOOMBBIX U
TEHEBBIHOCIMBBIX PACTCHUI, CBETOJIIOOMBBIC, TEHETIOOMBBIE UM TCHEBBIHOCIWBBHIC
KOMHATHBIE pACTeHHs, TepOapuu ¥ KOJJICKIIMH TETUIONMIOOMBBIX, 3UMOCTOUKHX,
MOPO30yCTOMUYMBBIX PACTEHUM, Uydelia NITULl U 3Bepeid, repoapuu pacTeHUM, OTHOCSIIIUXCS
K rturpodputam, kcepoduram, me3zopuTamM, KOMHATHBIC PACTCHHS JaHHBIX TPYIIII,
KOJUIEKIIMM >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpeaax, repObapuu U KOJUIEKIMH PACTeHUI
U KUBOTHBIX, 00JaJarolIMX YepTaMH MPHUCHOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM
YCJIOBUH XKU3HH, repOapuy U KOJUJIEKIIMU PACTEHUN U KMBOTHBIX Pa3JIMYHBIX KU3HEHHBIX
dbopM,  KOJUIEKIMHM  KMBOTHBIX, YYaCTBYIOIIMX B  Pa3JIMYHBIX  OUOTUYECKHX
B3aUMOJICHCTBUSIX.

JlaGopaTopHasi padora «BbIsBIeHHE NPHUCIOCOOJIECHUN OPraHW3MOB K BIIMSHUIO
CBETa.
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JlabopaTopHasi pa6ora «BpblsBiIeHHE NPUCTOCOOIECHUN OPraHU3MOB K BIIHMSIHUIO
TeMIEPATyPbD».

JlabopaTopHasi padoTa «AHATOMHYECKHE OCOOECHHOCTH PACTEHUU M3 Pa3HBIX MECT
OOUTaHUSI.

Tema 8. Jkos0rusi BUAOB U NOMYJISILMIA

DKOJIOTUYECKUE XapaKTepUCTHKU monynsuuu. [lomynsiius kak Ouonoruyeckas
cuctreMa. Ponb HeomHOpoAHOCTH cCpefbl, (U3NYecKux OaphbepoB U OCOOCHHOCTEU
Ouosioruu BUJAOB B (OPMUPOBAHMHM MPOCTPAHCTBEHHOM CTPYKTYpPhI MOMYJISAIUH.
OCHOBHBIE TMOKa3aTEAW NOMYJISIIUUA: YUCICHHOCTh, IUIOTHOCTh, BO3pPACTHAs W IOJOBasd
CTPYKTYpa, POKAAEMOCTb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPALIHSL.

DJKojiorudeckass CTpykrypa mnonyiasiuu. OIlleHKa YHUCIEHHOCTH MOMYJISIUH.
JlvHamuKka mONyIsiMU W €€ peryiadanusa. bHUOTHUYeCKH TOTEHIMand MOMYyJISIHH.
MoaenupoBaHue JIUHAMUKK MONyJsaiuu. KpuBble pocTa YUCIAECHHOCTH TOMYJISLIMU.
KpuBsie BeDKMBaHMs. Perynsius 4uciIeHHOCTH MOMYJISIUNA: poJib (PaKTOPOB, 3aBUCSIINX U
HE 3aBUCAIINUX OT TUIOTHOCTU. DKOJIOTUYECKHUE cTpaTeruu BUoB (- u K-ctpaterun).

[TonsitTue 00 skosormyeckor Huile Buja. MectrooOutanue. MHoromepHas MoJielb
skosnorndyeckon  HumM  Jxk.M.  XarumHcoHa. Pa3Meppl  OKOJOTMYECKOW  HUIIH.
[ToreHmanbHasi U peain30BaHHAS HUIIIH.

Bun xak cucrema nomynsiuuid. Apeasibl BUIOB. BUABI U UX KU3HEHHBIE CTPATETUU.
DKOJIOTUYECKHUE SKBUBAJTIECHTHI.

3aKOHOMEPHOCTH TMOBEJECHHUS W MUIpalMil KUBOTHBIX. bHOJOrHueckue HHBA3UU
4y>KEPOIHBIX BUJOB.

JdeMoHCcTpamuun
[Toptper: Hx. . XaTynHCOH.
Tabmuuet  ©u  cxeMbl:  «OJKOJOTHYECKHE  XapaKTEPUCTHKU  TOMYJSLUNY,

«ITpocTpaHCcTBEHHAss CTPYKTypa MNOMyJasiuu», «Bo3pacTHele NUpaMUibl HOMYJISLIHN,
«CKOpOCTh 3aceyicHUs IOBEPXHOCTH 3€MJIM Pa3JIUYHBIMU OpraHu3zMammu», «Mojelnb
skosiorndyeckor Humu k. M. XaTynHcoHay.

O6opynoBaHue: repoapuu pacTCHUM, KOJUICKIIHNH JKHBOTHBIX.

JlabopatopHas padora «IIpucnocob6yieHnst ceMsiH PaCTEHHI K pacCeIeHUION.

Tema 9. Jkos0orusi co001ECTB. IKOJIOTHYECKHE CUCTEMBbI.

CoobmiecTBa oprann3MoB. buorneHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MaMHu
B OMoOIIeHO3E.

OkocucteMa kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIHOHATBHBIE OJIOKH
OpraHW3MOB B 3KOCHUCTEME: MPOAYICHTHI, KOHCYMEHTBI, PEIyIeHTH. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetn. Abnornueckue OJ0KH 3KOCUCTeM. [10YBBI M MBI B
sKocucTeMax. KpyroBopoT BeIECTB U MOTOK YHEPTUH B SKOCUCTEME.

OcCHOBHBIE TMOKa3aTeIM H3KOCUCTEMBI. brhomacca W HpoayKIus. IKOJIOTHYECKHUE
MMUPAMUIBI YUCETI, ONOMACCHI M IHEPTHUH.

Jlunamuxa  sxocucmem. Kamacmpoguueckue nepecmpotuixu.  DPaykmyayuu.
HanpaBnenHsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKueccuu. IlepBuuHbie U
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BTOPUYHBIE CYKIECCUU W HUX NPUYMHBI. AHTPONOTE€HHBIE BO3JEHUCTBHS HA CYKLECCHUHU.
KnumakcHoe coobuiectBo. bruopaznooOpasue U mojHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYMBOCTHU COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBL. DKOCUCHeMbl 03P U peK. IKOCUCmembl MOpell U OKeaHos.
IKocucmemvl myHoOp, 1€co8, cmeneii, nyCmultb.

AHTpPONIOTEHHBIE JIKOCUCTEMBL. ArposdkocucTema. ArpoueHos3. Pazmuuus mexny
AHTPONOT€HHBIMHU U IPUPOJIHBIMU HIKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHbIE KOMIOHEHTHI ypOoskocucteM. ['opoxackas ¢iopa u
¢ayna. CunHaHTponu3zauus TOpOJACKOM QayHbl. buomornueckoe u X035SHUCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHMS OCHOBHBIX B3aUMOJCUCTBUI OPraHu3MOB B
skocuctemax. Ponb xackaonoeo agpgpexkma u 6u0o08-30ugpuxamopos (Kirouesvix 8uU00s) 6
@yHkyuonuposanuu 3kocucmem. llepeHOC HSHEPrUM M BEIIECTB MEXAY CMEXHBIMU
HKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIUHA M HKOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX U AHTPOIOTEHHBIX BO3/ICHCTBUM.

Mexanuzmvl  6030eticmeusi 3a2pA3HeHUll pA3HbLIX MUNO8 HA CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOJIO2UYECKO20

HOPMUDOBAHUSL  AHMPONO2EHHO020  G030eticmeus.  MeTojosorus  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPONOT€HHBIX IKOCUCTEM.
JdeMoHCTpamuun

IToptpert: A. JIx. Tencnu.

Tabnuuel u cxembl: «CTpyKkTypa OHOILIEHO3a», «IKOCHCTEMA IIUPOKOJIMCTBEHHOTO
neca», «IDKOCHUCTeMa XBOWHOro ieca», «DyHKIMOHAJIbHBIE TPYIIBl OpPraHW3MOB B
skocucteme», «KpyroBopoT BemecTB B 3kocucTeme», «llemu muTanus (mactOumiHas,
NETpUTHAs)», «DKOJIOrMYeCKass NUpaMuAa uucel», «IKOJIOrMYEeCKass MUpamMuia
O6romMacchly», « DKoJIoTHYeCcKasi upaMua sHepruny, «OdpasoBanue 6omotay, «llepBuunas
cykueccusi», «BoccTaHoBieHue Jeca mocie  moxapa», «JKOCHCTEMa  03epay,
«ArpoueHo3», «KpyroBopoT BelIECTB U IOTOK SHEPrUu B arpoieHo3e», «lIpumepsr
ypOOIKOCHCTEM.

O6GopynoBaHnue: TepOapuyd pacTCHHM, KOJUICKIIMM HACEKOMBIX, dYydeja ITHIl M
3Bepeil, repdapuu KyJbTYpHBIX M JUKOPACTYUIMX PACTEHUW, aKBapuUyM KakK MOJEIb
HKOCHUCTEMBL.

IIpakTuueckas padora «3yueHue u onucanue ypo03KOCUCTEMBDY.

JlabopaTtopHass paGora «l3yueHue pa3HOOOpa3us  MEJIKUX  IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX IKOCUCTEMAX).

IKCKYypcusi «IKCKypCcHsl B TUIIUYHBIA OMOTEO1IeH03 (B 1yOpaBy, Oepe3HsIK, €JbHUK,
Ha CyXOJIOJbHBIA UM IOMMEHHBIN JTYT, 03€PO, OOJIOTO).

JKcKypcusi «IDKCKypcHsi B arposkocucremMy (Ha Tojle WIA B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocdepa — riiodanbHast IKOCHUCTEMA
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buocpepa — oOmemnanerapHas o6oyiouka 3eMiiM, TJ€ CYUIECTBYET WIH
CyLIECTBOBaja *MU3Hb. PazButue npeacraBieHuil o ouocdepe B Tpyaax J. 3tocca. YueHue
B. N. Bepnaackoro o ouochepe. O6nactu O6uochepsl u e€ cocraB. XKuBoe BeliecTBoO
ouocdeps! 1 ero GyHKIUU.

3aKOHOMEpHOCTH  cyiiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouocdepbl Kak
riodasbHOM 3KocucTeMbl. JluHamuyeckoe paBHOBecue B Ouochepe. KpyroBopotsl
BELIECTB U OMOTeOXMMHYECKME UHUKIbI (yriaepoaa, a3zoTa). PUTMHUYHOCTH SBJICHHH B
o6uocdepe.

3oHanbHOCTh Ouochepsl. Ilonstue o O6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpA,
XBOMHbBIE JIeCca, CMEIIAHHbIE W IIMPOKOJIUCTBEHHBIE Ji€ca, CTENH, CABAaHHBI, MYCTBIHU,
TPOIMUYECKHUE Jieca, BBICOKOTOpbs. Kimmar, pacTUTENbHBIM U >KUBOTHBIA MUp OHOMOB
CYIIN.

CtpykTypa ¥ (QYHKIUS KUBBIX CHUCTEM, OLIEHKa HMX PECYpPCHOr0 IMOTEHIHUada H
onochepHbIX QYHKITHIA.

JemoHncTpanuun

[Toptpetsl: B. . Bepnaackuii, 9. 3rocc.

Tabmuusr u cxemsl: «['eochepsr 3emmm», «KpyroBopoT azora B MHpuUpOaE»,
«Kpyrosopot yriaepoaa B npupoje», «KpyropopoT kucioposaa B npupoae», «Kpyrosopot
BOABl B Tmpupoae», «OcHoBHbIE OMOMBI cymmy, «Knumatudeckue mosica 3emiiny,
«Tynnapay», «Taiiray, «Cwmemannblii Jec», «llIupoxonucTBeHHbId Jec», «CTenby,
«CaBanHay, «IlycTeiHs», « Tponmyeckuii gecy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJIJIEKIIMH KUBOTHBIX.

Tema 11. YestoBek u oKpy:kaoinas cpeaa

DKOJIOTUYECKHE KPU3UChI M MX TpHUUMHBL. BosnelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AYIIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJIHOU cpenpl. OxpaHa
BOAHBIX pecypcoB. PaspymieHue mnouBbel. OxpaHa MOYBEHHBIX pecypcoB. M3MmeHeHue
KJIMMATa.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTEIbHBIA U JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U KUBOTHOro Mupa. OCHOBHbIE MPUHIUIBI OXpaHbl pupoabl. KpacHble
kaurd. Ocobo oxpansiembie npupognbie tepputopun (OOIIT). boranwueckue canasl u
300JIOTMYECKHE MTAPKHU.

OCHOBHbIE TNPUHIMUIB YCTOWYMBOTO PA3BUTUSA YEIOBEUECTBA U  MPHUPOJIBIL.
PanonansHOE NpPHUPONOINONIB30BAHUE W COXPAaHEHHE OMOJIOrMYECKOTO pazHoOoOpasus
3emun. OOmMEe 3aKOHOMEPHOCTH TI00ATBHBIX KOJOTHYECKUX Kpu3ucoB. OCOOEHHOCTH
COBPEMEHHOI'0 KPHU3HUCA U €r0 BEPOSITHBIE TOCIIEICTBUS.

Pa3Butrie METOJOB MOHMTOPHMHIA PAa3BUTHUSl OIMACHBIX TEXHOTEHHBIX MPOIECCOB.
Cucmemnvle uccnedosanusi nepexooa K pecypcocbepezaioweli U KOHKYPEHMOCNOCOOHOU
snepeemuxe.  buonocuueckoe  pasnoobpasue u  buopecypcvl..  Hayuonanvhuvle
ungopmayuonnvle cucmemsl, odecneuusaowue 00CmMyn K uHgopmayuu no COCMOAHUIO
omoenvublx 6u0oe u sxocucmem. OCHOBbL HKOpeadUIUMAYUU IKOCUCNEM U CHOCOO08
OopvOBI ¢ ODuonospescoenHusmMu. Pekoncmpykyusi MOpCKUX U HA3EMHBIX 9KOCUCTIEM.
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JdemoHcTpanuun

Tabmuupl 1 cxeMmbl: «3arps3HeHue atMocepbd», «3arpsa3HEHUuE THIAPOCPEPHI»,
«3arpsasHenue nouBbl», «llapHukoBelii 3QdexT», «Ocob0 oxpaHseMble NPUPOIHbBIE
TEPPUTOPUNY, «Moenu ynpaBisieMoro MUPay.
O6opynoBanue: ¢dororpaduu OxpaHsIeMbIX pPACTEHUHW M KUBOTHBIX KpacHoW KHUTH
Poccuiickont @enepanuu, KpacHoil KHUTH pEruoHa.
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IHIJIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

®I'OC COOQO ycraHaBiuBaeT TpeOOBAHUS K pPe3ysbTaTaM OCBOSHHUS O00YyYarOUUMHUCS
mporpaMM  CpeaHero oOmero oOpa3oBaHUsA: JIMYHOCTHBIE, METANpeIMETHbIE U
MPEIMETHBIE.

B crpykType JNMYHOCTHBIX PE3yJIbTATOB OCBOEHHUS TMPOTPAMMBI IO OHOJIOTUU
BBIZICJICHBI  CJICAYIOIIME COCTaBIJISIIONIME: OCO3HAHHME OOYYarOIIMMUCS POCCUHUCKOM
rpaXJaHCKONW HJIEHTUYHOCTH — TOTOBHOCTM K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIIPEACIICHUIO, Haauyue momusayuu K OOyYEHUIO OWOJIOTHH, yeleHanpasieHHoe
pazeumue BHYTPEHHUX YOEXJIEHUW JHUYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAIUIIMK  pPa3BUTHS  OMOJIOTMYECKOTO 3HAHUSA, 20MOBHOCMb U
cnocobHocms 00YYAIOIMIUXCS PYKOBOJICTBOBATHCS B CBOCH JICSITEIBHOCTH II€HHOCTHO-
CMBICJIOBBIMM ~ YCTAaHOBKaMHM, TMPHUCYIIUMU CHUCTEME OHOJOTUYECKOro oOpa3oBaHMS,
Haiuyue MnpagoCco3HaAHUsi SKOJOTUUYECKON KYJIBTYpbI, CHOCOOHOCMU Ccmagume 1LEIU U
CTPOUTH )KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTPaMMbl MO OHOJOTHUU JIOCTUTAIOTCS B
€IMHCTBE Y4eOHON U BOCHHUTATENIbHOMN NESITEbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU
POCCUHCKUMHU  COIMOKYJIBTYPHBIMH, HCTOPUYECKUMU U  JTYXOBHO-HPABCTBEHHBIMU
[IEHHOCTSAMH, TPUHATHIMU B OOIIECTBE TMpaBWJIaMU M HOPMaMU TIOBEJIECHUS U
CIIOCOOCTBYIOT TpOIeccaM CaMOIO3HAHUS, CAMOBOCIIMTAHUS U CaMOPa3BUTHSA, Pa3BUTHS
BHYTPEHHEH MO3UINU JIMYHOCTH, NATPUOTHU3MA U YBAXKEHUSA K 3aKOHY U MPABOMOPAIKY,
YeJIOBEKY TpyJa U CTapluieMy MOKOJICHHUIO, B3aUMHOTO YBa)KCHHsI, OEPEKHOTO OTHOIICHUS
K KYJbTYPHOMY HACJIECAUIO WU TPAAUIMSAM MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoi
denepannu, MPUPOJIE U OKPYKAIOIIEH CPELE.

JIM4HOCTHBIE pPE3YNbTaThl OCBOCHHS Y4eOHOro mnpeameTa «bHONOTHS» TOJKHBI
OoTpakaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYaloOImUXCS ~ PYKOBOJCTBOBATHCS
chopMUpOBaHHOW BHYTPECHHEH MO3HMIMEH TUIHOCTH, CHCTEMOU IICHHOCTHBIX OPUEHTAIIHH,
MO3UTUBHBIX BHYTPEHHUX YOEXKIIEHHI, COOTBETCTBYIOIIUX TPAAUIMOHHBIM LIEHHOCTSIM
pPOCCUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO ONbITa M OMNbITa JEATEIbHOCTH B
MpolleccCe peanr3alii OCHOBHBIX HANpaBJIEHHM BOCIUTATENIBHOW JEATEIbHOCTH, B TOM
YHUCJie B YaCTH:

1) rpaskaIaHCKOT0 BOCTIUTAHMS:

c(OPMHUPOBAHHOCTh TPAKITAHCKOW TO3HUIMH OOYy4YAIOIIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOT'0O WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLUHMOHHBIX MpaB U OOA3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPaBOMOPSIAKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTH MPH CO3JaHUU YYEOHBIX
MPOEKTOB, PEIICHUM Y4EOHBIX M TMO3HABATENBHBIX 3a/]a4, BHIOJHEHUU OHOJIOTHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMpPEENsATh COOCTBEHHYIO TMO3UIIMIO IO OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YyMEHHE YYUTHIBAaTb B CBOUX JICUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUSL JIIOJIEH C pPa3HBIMU YOEXKJICHUSIMHU, KyJIbTYPHBIMU LIEHHOCTSIMU U
COLMAJIBHBIM TTOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUSI YYEOHBIX,
MO3HABATEJILHBIX M HCCIEAOBATEIbCKUX 3374, YBOKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OMIMOHEHTOB MIPU OOCYXKJECHUU CIIOPHBIX BOTIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TFOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€ATETbHOCTH;

2) IaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON Tpa)xKJaHCKOW HWJIEHTUYHOCTH, IaTPUOTHU3MA,
YBOKEHUS K CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepes PoauHol, ropaoctu 3a
CBOM KpaH, CBOW PoauHy, CBOM S3BIK W KYJIbTYPY, IPOLUIJIOE M HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

IICHHOCTHOE OTHOIIIEHUE K TMPUPOJHOMY HACIECAUI0O W TaMSITHUKAM MPUPOIBI,
NOCTHKeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKHUX YUYEHBIX B CTAHOBJIEHHE M Pa3BUTHE
OMOJOTMY, TTOHMMAaHHS 3HAYEHUs! OMOJIOTMM B TO3HAHUU 3aKOHOB TPHUPOJIBI, B JKU3HU
YeJioBeKa U COBPEMEHHOTO 00IIECTBa;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIHyXeHHt0o u 3amure OredecTsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHMUE JTYXOBHBIX [IEHHOCTEW POCCUMCKOIO HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’THUECKOTO IMOBEICHUS;

CIIOCOOHOCTh  OIIGHHMBATh CHUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U IECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOMM pOJUTEISIM, CO3JaHUI0O CEMbH HA OCHOBE
OCO3HAHHOTO NPUHATHUS LEHHOCTENM CEMEWHOW XU3HU B COOTBETCTBUM C TPAAULIUSIMHU
HaposoB Poccuu;

4) 3cTETHYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHPY, BKJIIOYas HSCTETUKY ObITa, HAy4HOro U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHUE 3MOLMOHAIIBHOTO BO3JACUCTBHS KUBOW MPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAXCHHIO B PA3HBIX BHIAX UCKYCCTBA, CTPEMJIIEHUE MPOSBIISTH
Ka4eCTBA TBOPYECKOU JIMYHOCTH;

5) ¢usuyeckoro BocHUTAHHS, (POPMUPOBAHUA KYJbTYPbl 3A0POBbS U
IMOLMOHAJIBHOIO 0JIArONOJIYyYHs:
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MOHMMAaHWE M peaau3alus 370poBOro U Oe3omacHOro olpasa >KU3HU (370pOBOE
MUTaHUE, COOJIIOJCHUE TUTMEHUYECKUX MPaBWJI M HOPM, COalaHCUPOBAHHBIA PEKUM
3aHSATUN M OTAbIXA, PETyJsipHas (GU3UYECKasi aKTUBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U
KOMIIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PU3HUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

MMOHUMAHHME IIEHHOCTU MPaBWJ HHAWBUIYATHHOTO W KOJUIEKTHMBHOTO 0€30MacHOTO
MOBEJICHUSI B CUTYAIUAX, YTPOKAIOIIKNX 3I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUE TIOCJIEACTBUM U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
aJIKOTOJIsI, HAPKOTHUKOB, KYpEHUS );

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IIEHHOCTH MacTEpPCTBa, TPy 10It00u¢e;

FOTOBHOCTh K AaKTHBHOW JESATEIbHOCTH TEXHOJOTUYECKOM ¢  COLMAIBHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIMUPOBATh, IJIAHUPOBATH U  CaMOCTOSTEJIHHO
BBITIOJIHSITH TAKYIO JI€SITEIbHOCTb;

UHTEpPEC K pa3IudHbiM cdepaM TpodeccHuoHaTbHON JESTEILHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOP Oyayliew mpodeccun W peain30BLIBATH COOCTBEHHBIE
KU3HEHHBIC TUTAHbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO HA MPOTSHKCHUU
BCEM JKU3HHU;

7) 3K0JIOTHYECKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 1€JeCO00pa3HOe OTHOIICHHE K MPHUPOAEC KaK MCTOYHUKY KU3HH Ha
3emiie, OCHOBE €€ CyIleCTBOBAHUS,

NOBBIIEHUE  YPOBHS  DKOJIOTMUECKOW  KYJIBTYphl:  NPUOOpETEHHWE  OIbITa
IUIAHUPOBAHUSA TOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IMOCIEIACTBHUM I OKpYXKaroIIeH
Cpenbl;

OCO3HaHHE TI00aJIBLHOTO XapaKkTepa KOJIOTHUYECKUX MPOOJIeM U MyTel UX pelIeHUs;

CIOCOOHOCTh MCIIOJIB30BaTh MpHOOpETaeMble MPU H3YYCHUW OWOJIOTHHM 3HAHHUS U
YMEHHS TPU PEUICHUU MPOOJIeM, CBA3aHHBIX C PAIMOHAIBHBIM TMPUPOIONOIB30BAHUEM
(cobmrofeHue mMpaBuil MOBEICHUS B IPUPOJIE, HAMIPABICHHBIX HA COXPAaHECHUE PABHOBECHS
B DKOCHUCTEMAX, OXpaHy BUIOB, IKOCHCTEM, OHOChEpHI);

AKTUBHOE HEIPUATHE JCUCTBHUM, MPUHOCIIIMUX BPEJ OKPYKAKOIIECH TPUPOTHOU Cpelie,
yMEHUE MIPOTHO3UPOBATh HEOJIaronpusITHbIC AKOJIOTHYECKHUE MOCJIEACTBUS
NPEeANTPUHUMAEMBIX JIEMCTBUNA U MIPEIOTBPAILATh UX;

HaJM4Yue Pa3BUTOr0 3KOJOTUYECKOTO MBIILICHUS, YKOJIOTUYECKOW KYJIbTYpPhI, OINbITa
NEATENIbHOCTU HKOJOTMYECKON HAMpaBIE€HHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMHU B
MO3HABATEIbHOM, KOMMYHUKATUBHON M COI[MAIbHON MPAaKTUKE, TOTOBHOCTH K y4acTHIO B
MPAKTUYECKOMN AESATEIbHOCTH HKOJIOTMUECKON HANIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOr'0 MO3HAHUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAayKM M OOIIECTBEHHOM NPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;
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COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATENCKOM KyJNbTYpbl KaK CpEACTBa
B3aMMOJCHCTBHS MEXKIY JIIOJbMH U TO3HAHUS MHPA;

MOHUMAaHUE creuuPUKA OMOJIOTUU KaKk HayKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
palMOHABHOTO HAYYHOTO MBIIUICHUS, CO3JMaHUM [EJIOCTHOTO TMPEACTaBICHHUS 00
OKpY)KaroIlleM MHpe KaK O EIWHCTBE MPHUPOJbI, YeJIOBEKa W OOIIeCTBa, B TO3HAHHUH
OPUPOJIHBIX 3aKOHOMEPHOCTEM H pEHIeHHH TMpOoOJeM COXpaHEHHUS MPHPOIHOTO
pPaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJOTHUU JJII COBPEMEHHOW IIMBUIIM3AIIHH:
o0OecriedyeHrss HOBOTO YPOBHS pPa3BUTHS MEIUIIMHBI, CO3/IaHWE TMEPCIEKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX pEIaTh PeCcypCHbIe MPOOJIEMbl Pa3BUTHS YEIIOBEYECTBA,
MIOWCKA MyTeH BBIX0Ja U3 TNI0OATBHBIX KOJOTUIECKUX MPOOIeM 1 0OecTieueH s Tiepexoia
K YCTOMYMBOMY pa3BUTHIO, PallMOHAILHOMY HCIOJB30BAaHUIO TMPHUPOJHBIX PECYpPCOB H
(GOpPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HH,

3aWMHTEPECOBAHHOCTh B TIOJYYCHHHM OHOJOTHYECKMX 3HAHUN B IEJISIX TMOBBIIICHHS
o0mmeil KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOHW 4YacTH
(YHKIIMOHAIBHON TPAMOTHOCTH 00yJaroIuXxcsi, POpMUPYEeMON TP N3YICHUH OUOJIOTHH;

MOHUMAaHUE CYIIHOCTH METOJIOB MTO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH HCIIOJIB30BATh IMOJy4aeMble 3HAHUWsS JUIS aHallM3a W OOBSICHEHUS SBICHHUM
OKPYXAIOIIEro MUpa ¥ MPOUCXOASIINX B HEM U3MEHEHUH, yMEHUE JieiaTh 000CHOBAaHHBIE
3aKJIIOYEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAaHHBIX C IEJIbI0 MOTYYEHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIFHO MCIOJb30BaTh OMOJOTUYECKUE 3HAHUS JJI PeIIeHUs
npo0JieM B peabHBIX KU3HEHHBIX CUTYaIUAX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIESITENIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U UCCIEAOBATENbCKYIO NESITEIbHOCTh MHANBUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY O00pa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAHUW MO OHMOJOTUU B COOTBETCTBUHU C >KM3HECHHBIMU
MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yibTaThl OCBOEHHsSI ydyeOHoro mnpeamera «buonorus»
BKJIFOYAIOT:  3HAUYWMble I  (OPMHUPOBAHHUS  MHUPOBO33PEHUS  00Yy4arONIUXCS
MEXIUCIUIUIMHAPHBIE  (MEXIPEIMETHBIE) OOIICHAYYHBIE TIOHATHS, OTPa)KaIoIIne
[IEJIOCTHOCTh HAYYHON KapTHUHBI MUpPa U CIEU(UKY METOJ0B MTO3HAHUS, HCIIOJIb3yeMbIX B
€CTEeCTBEHHBIX HayKaXx (BEIIECTBO, SHEPTUsl, sIBICHUE, MPOIECC, CUCTEMA, HAYYHBIN (aKT,
MPUHIMII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEeOBaHUE, HAOJIOJCHUE,
U3MEpPEHUEe, OKCHEPUMEHT W  JpYyrue); yHUBEpCAbHbIE  Yy4eOHblE  JCHCTBUSA
(mo3HaBaTeNbHEIE, KOMMYHHKATHBHBIE, PEryJsSTUBHBIC), o0OecrieunBaroOIINe
dopmMupoBaHue  (QYHKIIMOHAIBHOW TPAaMOTHOCTH W  COIHMAIBLHON  KOMIICTCHIIUH
00yYaroIIXCS; CIIOCOOHOCTH 00yYaronuxcs HCIIOJIb30BATh OCBOCHHBIE
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MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAIbHbIEC YUeOHbIE 1EUCTBUS
B MIO3HABATEJIbHON U COLUAIIBHOU IIPAKTHUKE.

B pesynbrare u3ydeHuss OMOJIOTMM HA YpPOBHE CpeaHEro oluiero oopa3zoBaHus Y
oOyuaromierocsi OyayT chOpMUpPOBaHBI [O3HABaTENbHbIC YHUBEPCAIbHBIE YUCOHBIC
JEUCTBUSA, KOMMYHUKATHBHBIC YHHUBEpPCAJIbHBIC Y4YCOHBIC JEHCTBHS, pETyJIsSATUBHBIC
YHUBEpPCAJIbHbIE yUeOHBIE IEUCTBUS, COBMECTHAS I€ITEIbHOCTD.

MeranpenMeTHble  pe3yJdbTaThl  OCBOEHUS  IPOrpaMMbl  CPEIHEro  OOIIEro
00pa30oBaHus JOJKHBI OTPAXKATh:

OgiiaieHHe YHUBEPCAJIBLHBIMHU Y4eOHBIMHU MO3HABATEIbHBIMHU I€HiCTBUSMMH:

1) 6a3oBbI€ JJOrHYECKHE JeCTBHS:

CaMOCTOSATEIBLHO (POPMYIUPOBATh U aKTYaJIM3UPOBATH MPOOJIEMY, pacCMAaTPUBATh €&
BCECTOPOHHE;

UCIOJIb30BaTh NPU OCBOCHUU 3HAHUN MPUEMBI JIOTMYECKOTO MBIIIJICHUS (aHAIM3a,
CUHTE3a, CPaBHEHUS, KilacCUpUKaMUU, 0000IEHNs), PACKPHIBATH CMBICIT OUOJIOTHYECKUX
NOHATHHA (BBIACIATh WX XapaKTepHbIC IPU3HAKW, YCTAHABJIMBATHL CBS3H C JIPYTUMHU
HOHSITUSIMHU);

OTpEENATh LENH AESITeIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUHU UX TOCTHIKEHHS,
COOTHOCHUTH PE3yJIbTaThl IEATEILHOCTH C MOCTABICHHBIMU LICIISIMH;

UCIIOJIb30BaTh OMOJIOTUYECKUE TOHITHS 1Jisi 0ObSICHEHHsS (AKTOB U SIBICHUMN >KHBOM
IPUPOJIBI;

CTPOUTH JIOTHYECKHE pacCyXkAeHUs (MHAYKTHBHBIC, NETyKTHUBHBIE, 1O aHAJOTHH),
BBISIBJISITh  3aKOHOMEPHOCTH W TMPOTUBOPEYHMS B  pPAacCMaTPUBAEMBIX  SIBJICHUSX,
(bopMyIHpPOBaTH BHIBOABI U 3aAKITIOYCHHUS;

NPUMEHSITh CXEMHO-MOJICbHBIE CpPEJCTBA ISl TPEACTABICHUS CYHIECTBEHHBIX
CBSI3€l W OTHOIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OO0BEKTaX, a TaKKe MPOTHUBOPCUUM
Pa3HOTO POJia, BBISIBJICHHBIX B PA3IMYHBIX MHGOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaTbiBaTh IUIaH peHIEHUsT MpoOJeMbl ¢ Y4YETOM aHalu3a HUMEIOIIUXCS
MaTepHAIbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBbHOCTh, OLIEHUBAaTh COOTBETCTBUE pE3YIbTATOB
IEJI5IM, OIICHUBATh PUCKH TMOCEACTBUH JCSITEIbHOCTH;

KOOPJIMHUPOBATh M BBHIMOJHATH pabOTy B YCIOBHUSX PEaTbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 0azoBbIe HCCJIEI0BATENbCKHE TeHCTBHS:

BIAJICTh HAaBBIKAMU YYEOHO-UCCIIENOBATEICKOW W TMPOEKTHON JCSTEIBHOCTH,
HaBBIKAMH pa3pelieHusi mpobsieM, COCOOHOCThIO MU TOTOBHOCTBIO K CaMOCTOSITEIBHOMY
MOWCKY METOJIOB PEIICHHS TPAKTUYECKUX 3a]ad, NMPUMEHCHHIO Pa3JIMYHBIX METOJIOB
MMO3HAHUS;

MCIIOJIb30BaTh PA3IUYHBIC BHUJIBI JACSITEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAHHS, €TO
WHTEPIPETANNN, MPEOOPa30BAHUIO0 W MPUMEHEHUIO B YUCOHBIX CHUTYyaIUSIX, B TOM YHCIIE
P CO3/TaHUH YICOHBIX U COIUATBHBIX TIPOCKTOB;
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dbopMupoBaTh HAy4HBIM THUIN MBIIUJICHUS, BIJIaJIETh HAYYHOU TEPMHUHOJIOTHEH,
KIJIFOUE€BBIMU MOHSATUSIMU U METOJIAMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BATEIbHON EATEIbHOCTH
Y KU3HEHHBIX CUTYaIIUIX;

BBISIBJISITh TIPUYMHHO-CJICJCTBEHHBIC CBSI3M M aKTyaJU3UPOBATh 3a/lady, BbIABUTATH
TUINIOTE3y €€ peIleHUs, HAXOJAUTh apryMEHThI JJis JOKa3aTelbCTBA CBOUX YTBEP)KICHUMH,
3a/1aBaTh MapaMeTphbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IOJYYCHHBIE B XOJE PEIICHMs 3aJayd pPe3yJbTaThbl, KPUTUUECKHU
OIICHUBATh UX JJOCTOBEPHOCTH, TPOTHO3UPOBATH U3MEHEHNUE B HOBBIX YCIIOBUSX;

JIaBaTh OLICHKY HOBBIM CUTYAIlUsM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBJISITH IeJICHANIPABICHHBIN MOUCK MTEPEHOCA CPEJCTB U CIIOCOOOB JCHCTBUS B
npodeccuoHaIbHYIO CPENy;

yMETh TEPEHOCUTHh 3HAaHMS B T[IO3HABATCIbHYI0O W MPAKTHYECKYIO OO0JacTu
KUBHEICATEITLHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEIJiaraTh OPUTHHAIBHBIC TTOJAXOAbl M PEIICHUS, CTABUTh
poOJIEMBI U 3a/1a4i, TOMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

YMEHHEM HCMOJIb30BaTh HHU(PPOBOE U AHAJIOTOBOTO OOOPYy/IOBaHHUS IIEHTpa
€CTECTBEHHOHAYYHON M TEXHOJOTMYECKON HampaBiieHHOCTH «Touka pocTay» TpeOoBaHME
OIr'oC 2021.

3) paboTa ¢ unpopMmanmeii:

OPUEHTUPOBATHCS B PA3UYHBIX HCTOYHHMKAX HHPOpManuu (TEKCTe Y4eOHOTo
nocoOusi, HAyYHO-TIONYJISIPHOM JUTEpaType, OMOJOTUYECKUX CIOBAPSIX U CIPABOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHaIM3upOBaTh UH(POPMAIIUIO PA3TUIHBIX
BUOB M (GOpM TMpECTaBICHUS, KPUTHYECKHM OICHUBATh €€ JOCTOBEPHOCTh U
HENIPOTHUBOPEUHUBOCTD;

(bopMynHpoOBaTH 3aMPOCHl U MPUMEHSTH Pa3IUYHbIE METOIbI IIPU MOMCKE U O0TOOpE
Ooumostormaeckor nHpopMammu, He0OXOAMMOM ISl BBITIOJIHEHHUS YIeOHBIX 3314,

npuoOpeTaTh ONBIT  HWCIOJIb30BaHUSA nH(OPMAITMOHHO -KOMMYHUKATHBHBIX
TE€XHOJIOTUH, COBEPILICHCTBOBATh KYJIbTYpY AKTUBHOIO MCIIOJIb30BaHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BHIOMpATh ONTUMAJIBHYIO (POpPMY MpencTaBICHUS OHUOIOTHYECKOM
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIHIIBI, PUCYHKU U JPYTOe);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KAYECTBE CPEACTBa MpH paboTe ¢ OMOIOrHYecKOon
uHhoOpMaIeil: TPUMEHATh XHUMHYECKHE, (PU3NYECKHe W MaTeMaTUYeCKhe 3HaKU U
CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKIIATYpPY, HCIOJIB30BaTh U MPEOOPA30OBHIBATH
3HAKOBO-CHMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BIAJICTh HABBIKAMH pPACIO3HABAHUS W 3alIUTHl WHOOpMAIMU, WHPOPMAIMOHHON
0€301acHOCTH JIUYHOCTH.

OByajieHue YHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JIeCTBUSIMH

1) o6meHue:
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OCYIIECTBIIITh KOMMYHHMKAIIMM BO BCeX c(epax >KU3HU, aKTUBHO Y4YacTBOBaTh B
JIMajore WK AUCKYCCHUU MO CYIIECTBY OOCYXJAaeMOl TeMbl (YMEHHE 3a/laBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJICHUS OTHOCHUTEIBHO BBIMNOJHEHUSA MNPEAJIaraéMor 3aJayd, YYUTHIBATH
WHTEPECHI U COTJIACOBAHHOCTh MO3UILIUNA IPYTUX YYACTHUKOB JUAJIOTa WU JUCKYCCHUH);

pacro3HaBaTh HeBepOaJIbHBIE CPe/ICTBA OOIIEHHUS, TOHUMATh 3HAUYCHHUE COLMAIBHBIX
3HAKOB, MPEANOCHIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CHUTYyallMii, YMETh CMST4aTh
KOH(JIMKTHI U BECTH MEPETOBOPHI;

BIIQJIETh PA3IMYHBIMH CIOCOOAMHU OOIIEHUST U B3aUMOJCHCTBUSA, TOHUMATh
HAMEpPEHHUsl JPYTuX JIOJIeH, MPOSBISITh YBAXKUTEIHLHOE OTHOIICHHE K COOECETHUKY U B
KOppEeKTHOH (hopMe (popMyTupoBaTh CBOU BO3PAKECHUS;

Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSI C UCMOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI IeSITeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW U MHAWBUIYyAILHON pabOTHI
IPU PEIICHUH OMOJIOTHYECKON MpoOJieMbl, 000OCHOBBIBATh HEOOXOIUMOCTh MPUMEHECHUSI
IPYIIOBBIX (HOPM B3aUMOJICHCTBUS TIPU PEIICHUU yUeOHOU 3a/1a4H;

BBIOMPATh TEMATHUKY M METOJIbl COBMECTHBIX JICUCTBUM C YUETOM OOIITUX UHTEPECOB U
BO3MOKHOCTEH KaXJ0r0 YWieHa KOJJICKTUBA;

NPUHUMATh LM COBMECTHOU NESATEIbHOCTH, OPTaHU30BBIBATH U KOOPAWHHUPOBATH
JNEUCTBUA MO €€ JOCTUKECHUIO: COCTABIATh IUIaH JACHCTBUM, paclpeaenaTh POiau C YUETOM
MHEHHI YYaCTHUKOB, 00CYKJAaTh PE3yIbTaThl COBMECTHOUW pabOTHI;

OIICHUBAaTh KA4eCTBO CBOETO BKJAJla M KaXXIOTO YyYacCTHUKA KOMAaH/Ibl B OOIIWMH
pe3yIbTAT M0 pa3padOTaHHBIM KPUTEPHUSIM;

npejjaraTb  HOBBIE€  TMPOEKTHI, OIEHWBATh MAEH C TO3UIMU  HOBU3HBHI,
OPUTHHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYIIIECTBIIATh MO3UTUBHOE CTPATETHYECKOE IMOBEICHUE B PA3IMYHBIX CHUTYyallUsX,
IIPOSIBJISATH TBOPUYECTBO U BOOOpAKEHUE, OBITh MHUITUATHBHBIM.

OBJajieHMe YHHBEPCAJbHBIMU PEryJATHUBHBIMY 1€ HCTBUAMU:

1) camoopraHu3amnus:

HCIIOJIb30BaTh OMOJIOTHYECKHE 3HAHMS JIS BBISBICHHUS MPOOJIEM W HUX PEIICHUS B
KU3HECHHBIX U YUYEOHBIX CUTYAIUSAX;

BBIOMpaTh HA OCHOBE OMOJOTMYECKUX 3HAHWU IICJIEBBIC M CMBICIIOBBIC YCTAaHOBKHU B
CBOMX JICMCTBUAX W MOCTYIMKAX MO OTHOLICHUIO K KUBOM MPUPOJE, CBOEMY 3J0POBBIO U
310POBBIO OKPYKAKOIINX;

CaMOCTOATEILHO  OCYIIECTBJISITh  MO3HABATEIBHYIO  JIESITEIbHOCTh,  BBISBIIATH
nmpoOJieMbl, CTaBUTh W (GOPMYJIHPOBATH COOCTBEHHBIE 3a7a4dl B 0O0pa30BaTeIIbHOM
NEeSITEIbHOCTH M )KU3HEHHBIX CUTyallUsIX;

CaMOCTOSITEILHO COCTaBIISITh ITUIAH PEIICHUS MPOOJEMBI C YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOUYTCHU;

JlaBaTh OIIEHKY HOBBIM CUTYalIHsIM;

pacmupsITh paMKH YIEOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEMOUYTCHUH;
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JeNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelLIeHue;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOW 3SPYIAUIMU B Pa3HBIX
00JacTsaX 3HaHUH, OCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNIbHbINA U KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIEIISAM;

BJa/IeTh HABBIKAMM ITO3HABATENIbHOM pe(JIeKCMM KaK OCO3HAaHMSI COBEpPIIAEMbIX
JNEUCTBUA MU MBICIUTEIBHBIX IPOLECCOB, UX PE3yJbTaTOB U OCHOBAaHWM, HCIOJIH30BaTh
npuémbl pedIeKCru ISl OLEHKH CUTYalluu, BEIOOpa BEPHOIO PELICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYIUX [IPU aHAJIU3€ PE3YJIbTATOB JACATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJJOCTATKHU U JIOCTOUHCTBA;

IIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIbTATOB JAEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIUU APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHble pe3yabTaThl OCBOCHUS COJEpKaHUA yueOHOro npeamera «buomorus»
Ha YrIyOJIEHHOM YpOBHE OPHEHTHPOBAaHBI Ha obecrmedeHue MNPOPUIBLHOTO OO0YydYeHUS
obOyvaromuxcs Ouonornd. OHM BKIIOYAIOT: crenudUUecKue sl OWOJOTHH Hay4HBIC
3HAHMSI, YMEHHUS U CIIOCOOBI JICHCTBHI MO OCBOCHHUIO, HHTEPIIPETAIIUU U TTPEOOPa30BAHUIO
3HAHWM, BUABl JEATEIBHOCTH TIO TMOJYYECHHIO HOBBIX 3HAHUH W HUX MPUMEHEHUIO B
pa3sTUYHBIX Yy4YeOHBIX, a TaKXKe€ B peajbHBIX KU3HEHHBIX cHUTyanusx. [IpenMerHbie
pe3yAbTaThl IPEACTABIEHBI IO TOAaM U3YUYEHHUS.

[IpenmeTHbIe pe3yibTaThl OCBOCHHs ydeOHOTO mpenmera «buonorus» B 10 knacce
JIOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHWK O MECTE W POJU OMOJOTUM B CHUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHHHN €CTECTBCHHO-HAYYHOW KapTHUHBI MHUpPa, B TMO3HAHWU 3aKOHOB
NpUPOJIBI M pEHIeHWH NpoOJieM palMOHAJIBHOIO MPUPOJIONONIb30BaHUS, O BKJIAJE
POCCHIICKUX M 3apYOC)KHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BIIQJICHUE CUCTEMOM OMOJIOTUYECKUX 3HaHUH, KOTOpast BKJIIOYAET:
OCHOBOIIOJIAraoine OHOJOTHYECKUE TEPMHUHBI U MOHATHS (KU3Hb, KJIETKA, OPraHU3M,
MeTa00Iu3M, TOMEOCTa3, CAMOPETYJALMSA, CaMOBOCIPOU3BEACHUE, HACIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT M pa3BUTUE), Ouojoruueckue Teopun (kiaerouHass Tteopus T.
[[IBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHasi Teopusi HaciaeICTBEHHOCTH T.
Moprana), yuennss (H. V. BaBmioBa — o I1eHTpax MHOT00Opa3us M TMPOUCXOXKICHUS
KyJbTYPHBIX pacTeHUM), 3aKOHbl (eAMHOOOpa3usi TMOTOMKOB TIE€PBOr0 IOKOJICHHUS,
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paculeryieHus, 4YHUCTOThl TaMeT, He3aBUCHUMOro HacinemoBanuss [.  Menngens,
TOMOJIOTHYECKUX PSAJOB B HacleACTBeHHOU m3meHunBoctd H. U. BaBunosa), mpuHIUIIBI
(KOMIIJIEMEHTAPHOCTH);

BIIaJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO TIO3HAHUS, HUCMOJIb3yeMbIX B
OMOJIOTMYECKUX HCCIICIOBAHUSAX KUBBIX OOBEKTOB (OMUCAHUE, U3MEPEHUE, HAOIOICHHE,
HKCIIEPUMEHT);

YMEHUE BBIJCTSATh CYIICCTBEHHBIC TMPU3HAKU: BHUPYCOB, KIETOK MPOKAPUOT U
JYKapUOT, OJHOKJIETOUHBIX W MHOTOKJETOYHBIX OPraHU3MOB, B TOM YHCIIe OakTepui,
rpu0OOB, pacTeHU, >KUBOTHBIX W YEJIOBEKAa, CTPOCHUS OPraHOB M CHUCTEM OPraHoOB
pacTeHUi, >KUBOTHBIX, YEJIIOBEKA, MPOIECCOB KU3HEACATEILHOCTH, IMPOTEKAIOIIUX B
OpraHuM3Max pacTEeHUN, JKMUBOTHBIX M YEJIOBEKA, OMOJOTUYECKUX IPOIIECCOB: OOMEHa
BeulecTB  (MeTaboiaM3M), TpEeBpallleHUs DHEPruu, OpoxXeHUs, aBTOTPOHOTO U
reTepoTpoHOro THUTOB MHUTaHUA, (OTOCMHTE3a W XEMOCHUHTE3a, MHTO3a, Meio3a,
raMeTroreHesa, ASMOpPHOTEHE3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHSA,  Pa3MHOXKCHMUS,
WHJUBUIYaJTbHOTO  pPa3BUTHS  OpraHu3Ma (OHTOreHe3a), B3aWMOJICHCTBUS T'CHOB,
reTepo3uca, HCKyCCTBEHHOT0 0TOO0Da;

YyMEHHE YyCTaHABIMBATh B3aMMOCBS3HM MEXIY OpraHOMJaMU KIETKH H HUX
GyHKIHMSAMU, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW W UX (YHKIUSMH, MEXKJY OpraHaMH U
CUCTEMaMU OPraHOB y PAaCTeHHH, XUBOTHBIX M 4YeJOBeKa U WX (QYHKIMSAMHU, MEXIY
CUCTEMaMU OpraHoB U WX (QYHKUUAMH, MEXKIY STamaMud OOMEHa BEIECTB, dTalamMu
KJIETOYHOTO MMKJIA M KU3HEHHBIX IIUKJIOB OPraHU3MOB, JTalmamMu ASMOPHOHAIBHOTO
pa3BUTHsI, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTUIIOM U (haKTOpaMU CPeibl OOUTAHUS;

YMEHUE BBISIBIATh OTJIUYUTEIBHbIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIE
pPACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE  HCIIOJNBb30BaTh  COOTBETCTBYIOIIME  ApTyMEHTHI,  OHOJIOTMYECKYIO
TEPMUHOJIOTUIO M CHUMBOJIMKY IS JOKa3aTEIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYECKUX TPYIIIL;

YMEHHUE pemiaTh OMOJIOTHYECKHE 3aJ]a4H, BBISIBIISITH IPUUMHHO-CIICICTBEHHBIC CBSI3U
MEXIY HCCIEAYEMbIMU OMOJIOTHYECKUMHU TMPOILIECCAMH U SBICHUSIMH, J€1aTh BBIBOABI U
MIPOTHO3bl HA OCHOBAHUU NOJIYYEHHBIX PE3yJbTATOB;

YMEHHUE BBITIONHATH JTA0OOPATOPHBIE M MPAKTHYECKHUE PabOThI, COONIOAATh MpaBUiia
pu paboTe ¢ yaeOHBIM U JIa00paTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, MPOBEPATh HUX SKCIEPUMEHTATbHBIMU CPEIACTBAMU,
dbopMynupyst 11edh HCCICIOBAHUSA, aHATU3UPOBATH TOJYYCHHBIC PE3YNbTAThl U JENATh
BBIBO/IbI;

YMEHHE y4acTBOBaTh B yUEOHO-HCCIIEIOBATEIbCKONM paboTe 10 OMOJIOTHH, SKOJIOTHH
U MEAWIMHE, MPOBOIMMON Ha 0a3e IMKOJIBHBIX HAYYHBIX OONIECTB, W MyOJIUIHO
MPEACTABISATh MOJYYCHHBIE PE3YJIbTAThl HA YYEHUUYECKUX KOH(PEPEHIIUSIX;

YMEHHE OlLICHMBAaTh 3THUYECKHUE ACIEKThl COBPEMEHHBIX MCCIIEIOBaHUN B 00JacTH
OMOJIOrMU U MEIUIIMHBI (KIIOHUPOBAHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAPABICHHOE
M3MEHEHHE T€HOMA U CO3JjaHuEe TPAHCTEHHBIX OPTaHU3MOB);



TOUKA \!pocm

YMEHUE OCYLIECTBIATh OCO3HAaHHBIM BbIOOp Oyaymed mnpodecCuoHaTbHON
NEeSATENbHOCTH B 00JacTd OWONOrMM, MEIHMLHMHBI, OHOTEXHOJOTMH, BETEPUHAPUH,
CENIbCKOT0  XO3SWCTBA, NHUIIEBOM MPOMBILUIEHHOCTH, YINIyOJIATh I[1O3HABATEJbHBIN
MHTEpEC, HAIpaBJICHHBIA Ha OCO3HAHHBIM BBHIOOP COOTBETCTBYIOLIEH mpodeccun u
NpOJOJDKEHHEe  OMOJOrMYecKOro  oOpa3oBaHMsT B OpraHM3alusX  CpPEIHEro
po¢heCCUOHATILHOTO U BBICIIIETO 00pa30BaHMUs.

[IpenmeTHble pe3yiabTaThl OCBOCHMs yuyeOHOro npeamera «buonorusi» B 11 knacce
JOJIKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHMI O MECTE U POJU OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (()OPMUPOBAHNUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MHUpA, B MO3HAHUU
3aKOHOB MPHUPOABI M PEHICHUH HKOJIOTHYECKUX MpOoOJEM YeJOBeUecCTBa, a TaKXKe B
pPELICHUH BOMPOCOB PAIMOHAIBHOTO MNPHUPOAOINOIL30BaHMs, M B (HOPMHUPOBAHUU
[IEHHOCTHOT'O OTHOIIEHMSI K TMPHUPOJE, OOIIECTBY, YEJIOBEKY, O BKIaJle POCCHUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOrOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BIQJ€Th CHUCTEMOM OMOJOTMYECKMX 3HAHMM, KOTOpas BKIIOYAET
OTIpEJICJICHHS] ¥ TIOHMMAaHHE CYIIHOCTH OCHOBOIOJAralIUX OMOJOTUYECKUX TEPMHUHOB U
noHATUHM (BHJ, 2KOCUCTEeMa, Ouocdepa), Onosiorudeckue Teopun (SBOJIOIMOHHAS TEOPHS
Y. JapBuHa, cuHTeTHYECKas Teopus sBontoiun), yueHus (A. H. CeseprioBa — o myTsix u
HanpaBieHusx spomounu, B.W. Bepuaackoro — o Ouocdepe), 3aKOHbI (T€HETUYECKOTO
paBHoBecus JIx. Xapau u B. BaiinO6epra, 3apojsimeBoro cxoictsa K. M. bapa), npasuna
(muaumyma FO. JIubuxa, SKOJOTMYECKON NUpaMHUAbl SHEPTrUU), TUMOTE3bl (THIOTE3a
«vupa PHK» V. I'mnbepra);

YMEHUE BIIAJIETh OCHOBHBIMM METOAAMU HAYYHOTO IO3HAHUS, HUCIOJIb3yEMbIMU B
OMOJIOTUYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB U IKOCHUCTEM (OMUCAHUE, U3MEPEHHE,
HAOJIIO/ICHNEe, SKCIEPUMEHT), CIOoCO0aMU BBISBICHUS U OICHKM aAHTPOIOTEHHBIX
U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIJCISATH CYIIECTBEHHbIC MPU3HAKHU: BHUJIOB, OMOT€OIIEHO30B, YKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIET0, JBIKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpA,
AJUTOTATPUUYECKOTO M CHUMIIATPUUECKOT0 BUI000pA30BaHUSA, BIHMSHHUS JBIKYIIAX CHJI
HBOJIIOLIMKM Ha TeHO(OHA MOMYJSIUM, MPHUCIOCOOJICHHOCTH OpPraHU3MOB K cpefe
oOuTaHMsl, YepelOBaHUs HANpPaBICHUI 3BOJIOLMH, KPYrOBOpPOTa BEIIECTB U IOTOKA
SHEPrUU B IKOCUCTEMAX;

YMEHHUE YCTAaHABIMBATh B3aHMOCBI3H MEXAY MPOLECCAMHU 3BOJIOLUH, JBMKYLIUMU
CHJIAMHM aHTPOIIOT€HE3a, KOMIIOHEHTAMU Pa3JINYHBIX 3KOCHCTEM U MPUCIOCOONIEHUSIMU K
HUM OpPTraHU3MOB;

YMEHHUE BBIABISITH OTIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, MPUCIOCOOICHHOCTD
BUJOB K cpeie oOuTaHus, aOMOTHUYECKMX M OHOTHYECKHX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€ OpraHM3MOB B COOOILECTBAaX, aHTPOIIOINE€HHBIX U3MEHEHUN B IKOCHCTEMAX
CBOEI MECTHOCTH;

YMEHUE  HCIOJIb30BAaThb  COOTBETCTBYIOIIME  ApryMEHTHl,  OHOJIOTMYECKYIO
TEPMUHOJIOTUI0O WU CHUMBOJMKY [UJIsl JIOKa3aTelIbCcTBA POJCTBA OPraHU3MOB Pa3HBIX



TOUKA \!pocm

CUCTEMATHYCCKUX TPYIIN, B3aMMOCBSI3M OPraHU3MOB M CpEIbl OOWTaHUS, CIMHCTBA
YEJIOBEYECKUX Pac, HEOOXOIUMOCTH COXPaHEHUS MHOTO0Opaswsi BUIOB M IKOCHUCTEM Kak
YCIIOBHS COCYIIIECTBOBAHMS TIPUPOJIBI U YEITOBEUECTBA;

YMEHHE peliaTh OMOJIOTHYECKHE 3a]a4H, BBISBISITH IPUUNHHO-CIICICTBCHHBIC CBSI3U
MEXIY HCCICAYEMbIMU OMOJOTHYECKUMHU TPOIECCAMH M SBICHUSMH, J€1aTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHWY TIOJIYYCHHBIX Pe3yJbTaTOB;

YMEHHE BBITIOJHATH Ja0OpaTOpHBIC M MPAKTHUYECKUE pabOTHI, COOMIOAATh MpaBHiIa
pu pabote ¢ yueOHBIM U JIa0OpPaTOPHBIM 000PYAOBAHUEM;

YMCHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh MX SKCIECPUMEHTAIBHBIMH CPEICTBAMH,
dbopMyHpys 1edb HMCCICIOBAHUS, aHATU3UPOBATH TOJYYCHHBIC PE3YJIbTAThl U JCNATh
BBIBO/IBI;

YMEHHE y4acTBOBAaTh B Y4EOHO-HCCIIETOBATEIHCKOW PabOTe MO0 OMOIOTHH, YKOJIOTHH
U MCIWIIMHE, TPOBOJUMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, M ITYOJHYHO
NPEJICTABIIATH MMOJYYCHHBIC PE3Y/IbTaThl HA YUCHUUYSCKUX KOH(DEPEHITUAX;

YMCHHME OIICHUBATh THUIOTE3bI M TECOPUU O IMPOMCXOKJICHUM >KM3HU, YeJIOBEKa W
YeJIOBEYCCKUX pac, O TNPHYMHAX, TIOCICJACTBUAX U crmoco0ax MpeaoTBpaIlcHUs
r1o0anbHbIX U3MEHEHHUH B Ouocdepe;

yMEHHUE OCYIIECTBIIAThH OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHanTbHOU
ACSITENFHOCTH B 00JIaCTH OWOJIOTHH, DKOJIOTHUH, TPUPOIOIOIB30BAHNS, MEIUIIMHEI,
OMOTEXHOJIOTUH, TICHXOJIOTHH, BETEPHHAPUHU, CEIBCKOTO  XO3SMCTBA,  IMHIIEBOU
MPOMBIIIUICHHOCTH, YTIyOJISITh TIO3HABATEILHBIA HHTEPEC, HAITPABJICHHBIN HA OCO3HAHHBIN
BBIOOpP COOTBETCTBYIOIIEH Npodeccun M MpoaoKeHHEe OMOIOTHYECKOTO 00pa3oBaHUs B
OpPTaHM3AIHAX CPETHETO MPOPECCHOHATBHOTO U BBICIIIETO 00Pa30BaHMSL.



TEMATHYECKOE IINTAHUPOBAHMUE 10 KJIACC

TOYKA \!pocm

KonnuecTBo yacon DJIEKTPOHHbIE
(mudgpossbie)
Ne n/m HaumeHnoBaHnue pa3iejioB U TEM NMPOrpamMmbl KOHTpOJIbHBIe HpaKanec]cne OﬁpaSOBaTe.leHble
Beero padoThI padoThI pecypcsl
1 buonorus kak Hayka
2 JKuBBIE CHCTEMBI U VX M3YUEHHE
3 Buosnorus kieTku 0.5
4 Xumudeckas OpraHu3anus KIETKH 10
) Crpoenne n QYHKIIUU KIETKA 8
6 OOMeH BeIIeCTB U MPEBPAIICHUE YIHEPTUU B KIIETKE 9
7 Hacnencreennast nugopmalus u peaausaius eé B KJIeTKe 9 0.5
8 JKU3HEHHBIN HUKIT KJIIETKA 6 1
9 Ctpoenue v QYHKIIMH OPraHU3MOB 17 1.5
10 PasmMHOKEHHE U pa3BUTHE OPraHU3MOB 8 15
1 I'enernka — HayKa 0 HACTIECTBEHHOCTH U M3MEHYUBOCTH 5 05
OpraHu3MOB

12 3aKOHOMEPHOCTH HACIICACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHNBOCTH 6
14 I'enernka genoBeka 3 0.5
15 Cenexuust opraHU3MOB 4 1
16 buotexHomorus u cuHTETHYECKAst OMOTIOTHS 4
17 PesepBHOE Bpems 1

OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 102 0 13




TOYKA \!pocm

11 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne n/mn HaunmeHoBaHue pa3iejioB H TEM MPOrpaMMbl Koutposbueie | [IpakTHueckme (undposrie)
Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypeE!
1 3aposkIeHNE W PA3BUTHE IBOJIOIMOHHBIX MTPEICTABICHHH B 4
ounosioruu
2 MukposBontonus U €€ pe3yabTaTbl 14 2
3 Maxpo3BoJTroIus U €€ pe3ybTaThl 6
4 [IpoucxoxxaeHue u pa3BUTHE KU3HU Ha 3eMJie 15 1.5
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1
6 DKOJIOTUST — HayKa O B3aHMOOTHOIIICHUSIX (u'_)praHmiVIOB u 3 05
HaJOPraHU3MEHHBIX CUCTEM C OKpYKarolllel cpenoi
Opranu3Mebl ¥ cpesa oOOUTaHUs 15
DKOJIOTHS BUJIOB U TIOMYJISIINI 0.5
DKO0JIOTHA COOOIECTB. DKOJIOTHYECKHE CUCTEMBI 12 0.5
10 buocdepa — rimobanbHas 3KocucTEMa
11 UYenoBek u oKpyxaromias cpeaa
12 PesepBHOE Bpemst
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




TOUKA \!pocm

IHOYPOYHOE IINIAHUPOBAHME 10 KJIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
Ne Mara uudposbie
Tema YpPOKa Koutponshsie | IpakTrueckue
n/n Bcero paGoTh paGoTs: H3yYeHMsI o0pa3oBaTe/ibHbIE
pecypchl
buonorus kak KOMIUIEKCHass Hayka M KakK 4YacThb
1 Y 1 04.09.23 https://lesson.edu.ru
COBPEMEHHOT'0 00IIeCTBa
2 JKuBBIE CHCTEMBI M HX CBOMCTBA 1 05.09.23 https://lesson.edu.ru
3 YpoBHEBast OpraHU3aIs >KUBBIX CHCTEM 1 07.09.23 https://lesson.edu.ru
HcTopus oTKpbITUS U U3yYeHUs KIIeTKU. KieTouHas
4 p P y 1 11.09.23 https://lesson.edu.ru
Teopus
MeTonbl MOJNEKYJISIPHON U KIETOYHOW OMOJIOTHH.
IIpakTuyeckas padora Nel «M3ydyeHue MeTo0B
KJIETOYHOM ounosoruu (xpomatorpadusi,
5 BJIGKTpO(i)OpeZ%, I[I/I(l)(bepeHHI/IaJIBHOG 1 0.5 12.09.23 https://lesson.edu.ru
nentpudyrupopanue, IIIIP)» ¢ wucnonssosanmem
¢ poOBOro u aHaJIOTOBOT'O o0opymoBaHusl  IIEHTpa
€CTECTBEHHOHAYYHOW UM TEXHOJIOIMYECKOW HaIpaBICHHOCTH
«Touka poctay» TpedoBanme ®I'OC 2021
6 XVUMHUYECKHUIA COCTaB KIETKH 1 14.09.23 https://lesson.edu.ru
7 Bxoanasi qmarHocTu4yeckasi paéora 1 1 18.09.23 https://lesson.edu.ru
Opranuveckde BelIecTBA KIETKH —  OCJKH.
Jlabopatopuas  padoraNel  «OOnHapyxeHue
8 0OeIKOB C IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ» C 1 0.5 19.09.23 https://]esson_edu_ru
HCITOJIB30BAHHUEM I_II/I(I)pOBOl"O U aHaJOroBoro O60py,Z[OBaHI/I$I
LHEHTpa eCTeCTBGHHOHay‘lHOﬁ u TEXHOJIOTMUECKOU
HanpasineHHocTH «Touka pocra» TpedoBanne PI'OC 2021.
9 CaoticTBa, kinaccudukanus u QyHKIuH 0EJTKOB 1 21.09.23 https://lesson.edu.ru
10 | Opraauveckne BEIICCTBA KICTKH — YTIICBOJIBI 1 25.09.23 https://lesson.edu.ru
11 | Opraanveckre BEIICCTBA KICTKH — JIMITHIBI 1 26.09.23 https://lesson.edu.ru
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12

HyxnennoBele  kucnmorel. JHK w  PHK.
JlaGoparopHast padoraNe2 «HccnenoBanue
HYKJIEHMHOBBIX KHCJIOT, BBIJACICHHBIX W3 KIETOK

Pa3JIMYHbIX OPraHU3MOB)) ¢ UCIIONB30BaHUEM IIU(PPOBOTO U
aHAJIOroBOro O00OpYIOBaHMS LIEHTPAa €CTECTBEHHOHAY4YHOH U

TEXHOJIOTUYECKOW HampaBieHHOCTH «Touka poctay TpeOoBaHUE
OI'OC 2021.

0.5

28.09.23

https://lesson.edu.ru

13

Crpoenue u byHKIIUN ATO. Hpyrue
nykieosuarpudocdarsr (HTD)

02.10.23

https://lesson.edu.ru

14

CexBenupoBanue JIHK. Metoasl T€HOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKH

03.10.23

https://lesson.edu.ru

15

MeToibl CTPYKTYPHOU OMOJIOTUH

05.10.23

https://lesson.edu.ru

16

Tunbl kieTok. [IpokapuoTuueckas KieTka

09.10.23

https://lesson.edu.ru

17

Crpoenue YKapUOTUYECKOU KJIETKH.
IIpakTuyeckass padoraNe2 «II3yueHune CBOWCTB
KJIE€TOYHOM MGM6paHLI» C HUCITOJIb30BaHUEM ITU(POBOTO H
AHAJIOrOBOr0 O0OPYIOBAaHMS IIEHTPAa €CTECTBEHHOHAYYHOH U

TEXHOJIOTUYECKOW HampaBieHHOCTH «Touka poctay TpeboBaHuE
PI'OC 2021.

0.5

10.10.23

https://lesson.edu.ru

18

[ToBepXHOCTHBIN anmapaT KIETKU

12.10.23

https://lesson.edu.ru

19

OnHomeMOpaHHbIE OpraHOUIbI KJIETKH.
IIpakTuueckas padoraNed «3yueHue NBUKEHHS

OUTOITIIa3MBbl B PaCTUTCIIBbHBIX KJIICTKax» v
WCMONB30BaHNEM IU(GPOBOrO W aHAIOTOBOTO O0OPYAOBaHUA
LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKON
HarnpaBieHHOCTH «Touka poctay TpeboBanue GI'OC 2021.

0.5

16.10.23

https://lesson.edu.ru

20

[TomyaBTOHOMHBIE OPraHOUJIbI KJIETKH:
MUTOXOHJIpUH, Mnactuael. JlabopaTtopuas padora
Ne3 «HMccnenoBanue 1ia3Moin3a U Jemia3sMoiIn3a B

PaCTUTCIBHBIX KJICTKAX) C UCMOIb30BAaHUEM LU(PPOBOro U
AHAJIOrOBOrO O0OPYJOBAaHUS IIEHTPAa €CTECTBEHHOHAYYHOH U
TEXHOJIOTHYECKOW HampaBieHHOCcTH «Touka pocray TpeboBaHUE

0.5

17.10.23

https://lesson.edu.ru
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PI'OC 2021.

21

HemeMOpaHHbie OpraHouabl KJIETKH

19.10.23

https://lesson.edu.ru

22

Crpoenue u pyHKIMH sipa

23.10.23

https://lesson.edu.ru

23

CpaBHuUTENbHAS XapaKTEPUCTUKA KIETOK DYKaApHOT.
JlaGoparopHas padora Ned «IM3yueHue ctpoeHus

KJICTOK PAa3JIMYHBbIX OPraHU3MOB)> ¢ WHCIOIL30BAHUEM
nudpoBoro u aHAJIOrOBOT'0 000opyI0BaHUS LEHTpa
€CTECTBEHHOHAYYHOW M  TEXHOJOTHYECKOM  HampaBJIEHHOCTH
«Touka pocta» TpedoBanue GI'OC 2021.

0.5

24.10.23

https://lesson.edu.ru

24

AcCCUMWISITTASA U JTUCCUMUJISIASA — JBE CTOPOHBI
MeTaboau3Ma. Tuns oOMeHa BEIIECTB.
JlaGopaTopHasi padora Ne§ «3yuenue
KaTaJIATUYECKON  akTUBHOCTH  (pepmeHTOB  (Ha

IMpuMEpC aMujia3bl HUJIN KaTaJIaSBI)» C UCIIOJIB30BAHUEM
¢ poBOro u aHaJIOTOBOTO o0opynoBaHUs IeHTpa
€CTECTBEHHOHAYYHOM M  TEXHOJOTHYECKOM HampaBJIEHHOCTH
«Touka pocra» TpedoBanue ®I'OC 2021.

26.10.23

https://lesson.edu.ru

25

@DepMEHTaTUBHBIA XapaKTep pEaKkUuil KIETOYHOIO
Merabonusma. JlaGopaTtopHass  pabdora  Ne6
«M3ydyeHue  (QEepMEHTATUBHOTO  pACIICIICHUS
MEPOKCHJIa BOJAOPOJA B PACTUTENBHBIX U JKUBOTHBIX

KJIETKAaX» ¢ WuCHOJb30BaHWEM ITM(HPOBOIO M aHAJOTOBOI'O
000pyIOBaHMS LEHTPA €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOH
HarnpaBieHHOCTH «Touka pocray TpeboBanne GI'OC 2021.

0.5

07.11.23

https://lesson.edu.ru

26

benku-akTMBaTOPHI 1 OCITKH-UHTUONUTOPHI

09.11.23

https://lesson.edu.ru

27

ABTOTpO(dHBIN TUIT 0OMEHA BEIIECTB

13.11.23

https://lesson.edu.ru

28

dotocunaTE3

14.11.23

https://lesson.edu.ru

29

Xemocunre3.  JlabopaTtopuas  pabdora  Ne7
«CpaBHeHUE MPOLIECCOB ¢dorocuHTE3a "

XEMOCHHTE3a» ¢ ncHonb30BaHUEM LHU(POBOIO U aHAJIOrOBOTO
000py/IOBaHMS LEHTPa €CTECTBEHHOHAYYHOH M TEXHOJIOTHYECKON
HanpasieHHocTH «Touka pocra» TpedoBanne PI'OC 2021.

0.5

16.11.23

https://lesson.edu.ru
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AHa’poOHBIE  OpraHu3Mbl. Bunbl  OpokeHUs.
JlaGoparopuass  padora  Ne8  «CpaBHeHue

https://lesson.edu.ru

30 IIpouecccoB 6pO)KeHI/I$I N JIBIXaHUW)) ¢ UCIoJIb30BaHUEM 1 20.11.23
nudpoBoro u aHAJIOrOBOT'O 000pyIOBaHUS LEHTpa
€CTECTBEHHOHAY4YHOM M  TEXHOJOIMYECKOW  HaIPaBICHHOCTH
«Touka pocta» TpedoBanue ®I'OC 2021.
31 A3poOHBIE OpraHu3Mbl. DTalbl IHEPrETUUYECCKOTO 1 91.11.23 https://lesson.edu.ru
oOMeHa
32 DHeprusi MeMOpaHHOTO TpajJHMeHTa IMPOTOHOB. 1 931123 https://lesson.edu.ru
Cunre3 AT®: pabota nporoHHOI AT®-crHTa3bI T
33 | Peakiuu MaTpUYHOTO CHHTE3a 1 27.11.23 https://lesson.edu.ru
34 | Tpanckpumiusi — MaTpuuHblil cuaTe3 PHK 1 28.11.23 https://lesson.edu.ru
35 | Tpancasius u €€ Tarnbl 1 30.11.23 https://lesson.edu.ru
36 KomupoBanue aMHHOKHCIOT. Pomb pubocom B 1 04.12.93 https://lesson.edu.ru
OounocuHTe3e Oenka
37 | Opranu3zaiysi TeHOMa y MPOKAPUOT U IYKAPUOT 1 05.12.23 https://lesson.edu.ru
38 MoJteKyspHbIe MEXaHH3MbI 3KCIPECCHH TCHOB Y 1 07.12.23 https://lesson.edu.ru
DYKapHOT
Bupycel — BHEKICTOYHBIC (OPMBI JKH3HU H https://lesson.edu.ru
39 | oOmmratHele TmapasuThl. [IpakTudeckas pabdora 1 0.5 11.12.23
«Co3/1anre MOJIeIN BUPYCay»
40 BI/Ip}ICHIiIe 3a00eBaHUsl 4YENOBEKa, >KUBOTHBIX, 1 121223 https://lesson.edu.ru
pacTeHui
41 | KoutpoabHasi pa6ora Ne2 1 14.12.23 https://lesson.edu.ru
42 | XKu3HEHHbIH LUK KJIETKU 1 18.12.23 https://lesson.edu.ru
43 | Matpuunsriii cuate3 JIHK 1 19.12.23 https://lesson.edu.ru
Xpomocombl.  JlaGopaTtopHasi  pabGora  Ne9 https://lesson.edu.ru
44 | «3yuenue XpOMOCOM Ha TOTOBBIX 1 0.5 21.12.23

MHKPOIIPCIIAPATAX)» ¢ HCHONb30BAHUEM ILM(POBOro U
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aHaJIOrOBOro 000pyJOBaHUSl LEHTPAa €CTECTBEHHOHAYYHOH U
TEXHOJIOTMYecKOi HampaBieHHOCTH «Touka pocra» TpeboBaHHe
PI'OC 2021.

45

JleneHne KIeTKH — MHUTO3

25.12.23

https://lesson.edu.ru

46

Tunet  kierok. KapuokuHes U IIUTOKUHE3.
JladbopaTtopuass pabdora Nel0 «HaGmronenue
MHUTO3a B KJIETKaxX KOHYMKAa Kopelika Jyka (Ha

FOTOBBIX ~ MHKpPOIIpENapaTax)» ¢  HCHOIb30BAHHEM
nudpoBoro u aHaJIOrOBOT'0 o0opynoBaHus LEHTpa
€CTECTBEHHOHAYYHOW M  TEXHOJOTHYECKOM  HampaBJIEHHOCTH
«Touka pocra» TpedoBanue ®I'OC 2021.

0.5

26.12.23

https://lesson.edu.ru

47

PGFyJISIIII/IH ZKHU3HCHHOI'O IMKJIAa KJIICTOK

28.12.23

https://lesson.edu.ru

48

Opranusm Kak eJIMHOE 1eJI0e

15.01.24

https://lesson.edu.ru

49

Tkanu pacrenuii. JlabopaTtopHas padora Nell

«3yyeHne TKaHEW pPACTCHUM») ¢ HCHOIb30BAaHUEM
¢ poBOro u aHaJIOTOBOTO o0opynoBaHus IeHTpa
€CTECTBEHHOHAYYHOW M  TEXHOJOTHYECKOM HampaBJIEHHOCTH
«Touka pocra» TpedoBanue ®I'OC 2021.

0.5

16.01.24

https://lesson.edu.ru

50

TkaHu XKUBOTHBIX M 4esoBeka. JlaboparopHas

pabdora Nel2 «M3yueHue TKaHEW >KUBOTHBIX» c
WCIONB30BaHNEM IU(POBOrO W aHAJIOTOBOTO 0O0OPYAOBaHUA
LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOU
HarnpaBieHHOCTH «Touka pocray TpeboBanne GI'OC 2021.

0.5

18.01.24

https://lesson.edu.ru

o1

Opransl. Cucremsl opraHoB. JlabopaTtopHas
pabdora Nel3 «l3ydyeHue oOpraHoB ILIBETKOBOTO

PaCTCHUSI» ¢ wucnonb3oBaHHeM LIH(POBOrO U aHAJIOIOBOrO
000py/IOBaHMS LIEHTPa €CTECTBEHHOHAYYHON M TEXHOJIOTMYECKOH
HanpasineHHocTH «Touka pocra» TpedoBanne PI'OC 2021.

0.5

22.01.24

https://lesson.edu.ru

52

Ornopa Tesa OpraHu3MoB

23.01.24

https://lesson.edu.ru

53

JIBH>KEHME OpraHu3MOB

25.01.24

https://lesson.edu.ru

54

[IuTanue opraHn3MoB

29.01.24

https://lesson.edu.ru

95

[Iutanue ITIO3BOHOYHBIX KHNBOTHBIX.

R

30.01.24

https://lesson.edu.ru
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HI/II]_IeBapI/ITCJ'IBHaSI CHUCTEMA YCIIOBCKA

56 | /IpixaHue opraHu3MOB 1 01.02.24 https://lesson.edu.ru
57 | JlpixaHK€e MO3BOHOYHBIX )KMBOTHBIX U Y€I0BEKA 1 05.02.24 https://lesson.edu.ru
58 | TpaHcIOpT BEIIECTB Y OPraHU3MOB 1 06.02.24 https://lesson.edu.ru
59 KpoBeHocHasi cucTemMa MO3BOHOYHBIX KUBOTHBIX M 1 08.02.24 https://lesson.edu.ru
YeJ0BeKa
60 | BegeneHue y opraHu3MoB 1 12.02.24 https://lesson.edu.ru
61 | 3ammra y opraHu3MOB 1 13.02.24 https://lesson.edu.ru
62 | IMMyHHas cucTeMa 4eJoBeKa 1 15.02.24 https://lesson.edu.ru
63 | Pa3mpakuMOCTh M PETYJISALNS Y OPraHU3MOB 1 19.02.24 https://lesson.edu.ru
64 ['ymopanbHasi perysius ¥ SHAOKPHUHHAS CUCTEMa 1 20.02.24 https://lesson.edu.ru
’KMBOTHBIX U Y€JI0OBEKA
65 | ®opmbl pa3MHOXKEHUSI OPTaHU3MOB 1 22.02.24 https://lesson.edu.ru
66 | IlonoBoe pazMHOXKEHUE 1 26.02.24 https://lesson.edu.ru
67 | Meiio3 1 27.02.24 https://lesson.edu.ru
['ameTorenes. O6pa3oBaHuEe M Pa3BUTHE MOJOBBIX https://lesson.edu.ru
kietok. JlaboparopHas padora Nel4 «3yuyenue
CTPOGHHUS  TOJIOBBIX  KJIETOK  HAa  TOTOBBIX
68 MHKPOIIPCIIapaTax» ¢ HCHONb30BaHUEM LHM(POBOro U 1 0.5 29.02.24
AHAJIOrOBOr0  O0OPY/NOBAaHMS IIEHTPA €CTECTBEHHOHAYYHON W
TEXHOJOrMYECKOM HampaBieHHOCTH «Touka pocTta» TpeOoBaHHE
dI'OC 2021.
69 NuauBuayanbHOe  pa3BUTHE  OPraHU3MOB — — 1 04.03.24 https://lesson.edu.ru
OHTOTCHE3
20 3akiajgka OpraHOB M TKAaHEH W3 3apOJIBIIIEBBIX 1 05.03.24 https://lesson.edu.ru
JIMCTKOB
Poct u pasButue xuBOTHBHIX. JlabopaTopHas https://lesson.edu.ru
71 | pabora NelS «BrbisiBlieHHE TPU3HAKOB CXOJICTBA 1 0.5 07.03.24

3apom>11uel71 ITIO3BOHOYHBIX KHUBOTHBIX» C
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TOUKA \!pocm

WCTONB30BaHMEM LU(POBOrO M aHaJOrOBOTO 00OpYAOBaHUS
LEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOI
HanpasieHHocTH «Touka pocra» TpedoBanue GI'OC 2021.

72

Paszmuoxenue 51 pa3BUTHE pacTeHUM.
JlaGoparopuas padora Nel6é «CtpoeHue opraHoB
PAaSMHOKCHHWA BBICHINX paCTeHHfI>> C HCIOJIb30BAaHUEM
nu(ppPOBOTo " aHaJIOroBOr'0 00opyoBaHHS HEeHTpa

€CTECTBEHHOHAYYHOW M TEXHOJOTMYECKOH  HANpaBJIEHHOCTH
«Touka pocta» TpedoBanue ®I'OC 2021.

0.5

11.03.24

https://lesson.edu.ru

73

Hcropusi CTaHOBIEHHS M PA3BUTHS T'€HETUKH Kak
HayKH

12.03.24

https://lesson.edu.ru

74

OCHOBHBIC ITOHATHUA nu CUMBOJIbI T'CHCTUKU.
JlabopaTopHasi padora Nel7 «JIlpo3oduna kak
00BEKT T€HETUYECKUX HUCCIICTOBAaHUI» c
HCIOb30BaHHEM IU(POBOrO M aHAJIOrOBOIO 00OPYIAOBaHHUS

LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOU
HarpaBieHHOCTH «Touka poctay TpedoBanme OI'OC 2021.

0.5

14.03.24

https://lesson.edu.ru

75

3aKOHOMEPHOCTH HacJIeOBaHUS NPU3HAKOB.
Monorubpuanoe ckpemuBanue. IIpakTuuyeckas
padora Neq "U3yueHue pe3yJIbTaTOB

MOHOTHOPHUTHOTO CKpEIIMBaHUSA y Jpo30dwibl" c
WCIONB30BaHNEM IU(POBOrO W aHAJIOTOBOTO 00OPYAOBaHUA
LIEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOU
HarnpaBineHHOCTH «Touka poctay TpeboBanne GI'OC 2021.

0.5

18.03.24

https://lesson.edu.ru

76

[MuTonornueckue OCHOBBI MOHOTHOPHTHOTO
CKpEIIUBAHUS

19.03.24

https://lesson.edu.ru

77

AHanuzupymoniee CKpELIMBaHUE. Henosnoe
JOMUHUPOBAHHE

21.03.24

https://lesson.edu.ru

78

HuruOpuanoe  ckpemuBanue.  [IpakTuyeckas
padora Ne§ «3yuenue pe3yIbTaTOB

JUTHOPUIHOTO CKpEIIMBaHUA Y JIp030QUIIbD ¢
HCIIOJIB30BaAHUEM I_[I/I(i)pOBOl"O U aHaJoroBoro 06OPYI[OBaHI/I${
LHCHTpA eCTCCTBCHHOHay‘lHOﬁ n TEXHOJOTMIECKOMN

0.5

01.04.24

https://lesson.edu.ru
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HanpasieHHocTH «Touka pocra» TpedoBanue PI'OC 2021.

HUTOJIOTHYCCKHUEC OCHOBBI UTHOPHIHOTO https://lesson.edu.ru
79 M AUTHOPE, 1 02.04.24 P

CKpPEIMBAHUS
80 | CuemieHHOE HACJIEJOBAHKUE MTPU3HAKOB 1 04.04.24 https://lesson.edu.ru
81 | XpoMocoMHasi TeOpusi HACIIEICTBEHHOCTH 1 08.04.24 https://lesson.edu.ru
82 | I'eneruka mosa 1 09.04.24 https://lesson.edu.ru
83 | 'eHOTHI KaK IEJOCTHAS CHCTEMA 1 11.04.24 https://lesson.edu.ru
84 | KoutpoabHas padoraNe3 1 15.04.24 https://lesson.edu.ru
85 | I3MeHUMBOCTh NPU3HAKOB. BUIbI NI3MEHYHBOCTH 1 16.04.24 https://lesson.edu.ru
86 | MoaudukanroHHas U3MEHYNBOCTD 1 18.04.24 https://lesson.edu.ru

BapuaiimoHHblli ps M BapUAIlMOHHAs KpHUBas. https://lesson.edu.ru

JlaGoparopuass pabGora Nel8 «lccnenoBanue

3aKOHOMEPHOCTEH MOTU(PUKAITHOHHON
87 | u3meHuuBOCTH. [locTpocHHE BapHALIMOHHOTO psija 1 0.5 22.04.24

Y BapUALIMOHHOW KPUBOW) C HCMONB30BAHUEM [U(POBOTO

M aHaJOroBOro O0OpYJOBaHHUS LIEHTPAa €CTECTBEHHOHAYYHOH W

TEXHOJIOTMYCSCKOM HampaBjieHHOCTH «Todka pocra» TpeOoBaHMe

PI'OC 2021.

['eHoTHIIMUECKasT W3MEHYMBOCTh. KoOMOWHAaTHBHAS https://lesson.edu.ru
88 1 23.04.24 D

W3MEHYHUBOCTh

MyTtanrionHas U3MeHYUMBOCTh. IIpakTHyeckas https://lesson.edu.ru

padora Ne6 «Mytanuu y npo30¢puiabl (Ha TOTOBBIX
89 MI/IKpOHpeHapaTaX)» C HCIIONB30BaHHEM LU(POBOro M 1 0.5 25.04.24

AHAJIOrOBOr0 O0OPY/MOBAaHMS IIEHTPA €CTECTBEHHOHAYYHOM W

TEXHOJIOTNYECKOMI HaITpaBJICHHOCTHU «Touxka pocTa» Tpe6OBaHI/IC

OIr'oC 2021.

3aKOHOMEPHOCTH MYTaIMOHHOTO mporiecca. https://lesson.edu.ru
90 P yran por 1 02.05.24 :

DNHUreHeTHKa 1 MUTCeHOMHKA

'enetnka uenoBeka. [IpakTuyeckasi padora Ne7 https://lesson.edu.ru
91 P P 1 0.5 06.05.24 :

«CocTaBjieHHe W  a”Hajau3  POAOCIOBHON» ¢
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TOUKA \!pocm

WCTONB30BaHMEM LU(POBOrO M aHaJOrOBOTO 00OpYAOBaHUS
LEHTpa €CTECTBEHHOHAYYHOU u TEXHOJIOTUYECKOI
HanpasieHHocTH «Touka pocra» TpedoBanue GI'OC 2021.

92

MeToabl MEAUIIMHCKON T'eHETUKH.

3HaueHHne MEJIMIIMHCKOMN T'€HETUKU B
NPENOTBPAIIEHUM U JICYCHUU  TE€HETHYECKUX
3a00JIEBaHMH YeJIOBEKA

07.05.24

https://lesson.edu.ru

93

OcHoBHble TmOHATHS cenekuuu. JlabopaTtopHas
padora Nel9 «l3ydyeHune CcOpPTOB KyJIbTYPHBIX
pacTeHUd M IOpPOA JOMAIIHUX JKUBOTHBIX» ¢
WCTOJIb30BaHHEM [HU(POBOrO U aHAJOrOBOTO 00OpYJAOBAHUS

LEHTpa €CTECTBEHHOHAYYHON 51 TEXHOJIOTUYECKON
HarnpaBieHHOCTH «Touka poctay TpedboBanue OI'OC 2021.

0.5

13.05.24

https://lesson.edu.ru

94

Metoasl cenekiuoHHoN pabotel. JlabopaTopHasi
padora Ne20 «M3yyeHue METONOB CEJIEKIUU

paCTeHHﬁ>> C HCIIOJIb30BaHUEM IM(GPOBOrO M aHAJOrOBOrO
000pyIOBaHUS IIEHTPA €CTECTBEHHOHAYYHOW M TEXHOJIOTHYECKOM
HarpaBieHHOCTH «Touka poctay TpedboBanue OI'OC 2021.

0.5

14.05.24

https://lesson.edu.ru

95

JIoCTHKEHHUST CENIEKIMU PACTCHUW W KUBOTHBIX.
IIpakTuyeckas padora Ne§ «IIpuBuBKa

paCTeHl/If/'I» C WCHOIB30BaHHEM ITH(MPOBOTO W aHAJOTOBOI'O
000pynOBaHMS LIEHTPA €CTECTBEHHOHAYYHOM M TEXHOJIOTHYECKOH
HarpaBieHHOCTH «Touka pocray TpeboBanue GI'OC 2021.

16.05.24

https://lesson.edu.ru

96

CoxpaHeHue, HW3y4Y€HHE M  UCIIOJIb30BaHHE
T€HETHYECKUX PECYPCOB

20.05.24

https://lesson.edu.ru

97

buorexHonorus  Kak  Hayka MU OTpacib
npou3BojcTtBa. IlpakTudeckas paGora Ne9
«3yuenune 00BEKTOB OMOTEXHOJIOT U c
HCIIOJIB30BaAHUEM I_II/I(I)pOBOFO 1 aHaJoroBoro O60py,Z[OBaHI/I$I

LEHTpa €CTECTBEHHOHAYYHON U TEXHOJOTUYECKOU
HanpasineHHocTH «Touka pocra» TpedoBanne PI'OC 2021.

0.5

21.05.24

https://lesson.edu.ru
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https://lesson.edu.ru

OcHoOBHEbIE HaTpaBICHUS CUHTETUYECKOM

98 | Ouonoruu. XpomMocoMHas M Te€HHas WHXKEHEpHs. 1 23.05.24
MenunuHcKre OMOTEXHOIOTHH

99 PezepBublii  ypok. IloBTopenue, o00001IEHME, 1
CUCTeMaTH3allvs 3HaHU!

OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102 135



https://lesson.edu.ru/

TOUKA \!pocm

11 KJIACC
KonnuecTBo yacos DJIEKTPOHHBIE
Ne Mara uudposbie
Tema Ypoka KouTtpoabnbie IIpakTnyeckue
n/n Beero P P u3ydyeHnusi o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
1 OpomnonuonHas teopus Y. lapsuna 1
) JIBIDKYIIME CUITBI BOJIOIIUY BUJIOB 110 Y. 1
JlapBuny
3 Bopnba 3a cymiecTBoBaHUE, €CTECTBEHHBIHN U 1
UCKYCCTBEHHBIH O0TOOP
4 dopMHUpPOBaHUE CUHTETHYECKON TCOPUH 1
HBOJTIOIIUU
5 Drarnbl 3BOJIOLMOHHOTO TIpoliecca: 1
MUKPOIBOJIOLIHS 1 MaKPOIBOITIOIHS
6 [Momynsuusa — sneMeHTapHas €IMHUIIA 1
HBOJTIOIIUHU
3aKOH reHeTHYEeCKOro paBHOBecus JIk.
7 Xapnau, B. Baitn6epra. Jlaboparopnas padota 1 0.5
«BbIsBICHNE H3MEHYMBOCTH Y 0COOEH OJTHOTO '
BUJIA»
8 DOnemeHTapHbIe (HaKTOPBI SBOTIONUN 1
9 Oddext ocHOBaTenA. DPHeKT OyTHIIIOUHOTO 1
TOPJIBITITKA
10 Murpanuu. 3oy nonyismuin: 1

reorpaduydeckas, OnosorudecKas




TOUKA \!pocm

EcTecTBeHHBII 0TOOp — HaInpaBiIsOMUN

1 (haxTOp ABOTIOINU

12 [TonoBoit oTGop
[Iprcnoco6IeHHOCTh OPraHU3MOB Kak

13 pe3ysbTaT MUKpO3BOItoNUU. JlaboparopHas 0.5
pabota «M13ydenue apomopdo30B u '
UNO0AIAN Tl Y PACTEHUH U )KUBOTHBIX)

[Ipumepsl mprcOcOOIEHUH Y OPraHU3MOB:
Mopdosiorudeckue, GPu3noIOTHIECKUE,

14 OMOXHMHYECKHUE, TIOBEJICHUYECKHE. 0.5
Jlaboparopnas paborta «I[Ipucrnocobienus '
OpPraHU3MOB U UX OTHOCHUTEJIbHAS
1eJIECO00Pa3HOCTH)»

Bun, ero kpurepuu u CTpyKTypa.

15 JIaGopatopnas padota «CpaBHEeHUE BUIOB 110 0.5
MOP(OIOTUYECKOMY KPUTEPUIO)

16 Crpykrtypa BUIa

17 BunooOpa3zoBanue kak pe3yabTar
MHUKPOIBOJTIOIIUT

18 CBs13b MUKPOABOJIIOIUU U ATTUEMHOJIOTUH

19 Makpoaomtonus. [laneonronornueckue
METO/Ibl U3YUCHHS IBOJFOIIH

20 buoreorpadguieckne MeTOIbI U3YICHUS
HBOJTIOIIUHT

21 OMOpHUOIOTUYECKUE U CPABHUTEIIBHO-




TOYKA \!pocm

MOPGOJOTHYECKHE METOIbl U3YUCHHUS
ABOJIIOLINH

MouekyIapHO-TEHETUYECKHUE,

22 OMOXUMHUYECKHNE U MAaTEMATUUYECKHE METOIBI
W3YUYCHUS IBOJIOIIMHT

23 OO611ue 3aKOHOMEPHOCTH IBOJTFOIIUN

24 AnanTtuBHas paauarus. HepaBHOMEpHOCTh
TEMITOB DBOJIIOITUU

o5 Hay4Hble THIIOTE3bl TPOUCXOXKICHUS KU3HH
Ha 3emiie

26 JloHay4HBIC TIPEICTABIICHUS O 3aPOKICHUN
KU3ZHU

27 OcHOBHBIE ATallbl HEOPTAHUYECKOU IBOTIOLIUN

28 ['unoTe3bl 3apokACHUS KU3HU
Uctopus 3eMian 1 METOIbI €€ U3yUEeHUSI.

29 Jlaboparopnas pabora «M3ydenue u 0.5
OINMKMCAHKUE UCKOTAEMbIX OCTATKOB JIPEBHUX '
OpraHU3MOB»

30 HauanbHbie 3Tanbl OpraHuyeCcKoi ABOTIOIUN

31 DBOJIOIUS 3YKapUOT
OCHOBHBIE ATaIbl BOJIOINHA PACTUTEITHHOTO

39 mupa. [Ipaktudaeckas padora «3yuenue 0.5
0COOEHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJICTIOBY

33 OCHOBHBIE ATaITbl BOJIOINH KUBOTHOTO MUpPa




TOUKA \!pocm

OBOJOIMS KUBOTHBIX. [IpakTuueckas pabota

34 «M3ydeHrne ocOOEHHOCTEN CTpoeHus 0.5
MMO3BOHOYHBIX JKUBOTHBIX)»
35 PazButue xxu3Hu Ha 3eMJie 10 3paM 1
nepuoaam
36 MaccoBbie BBIMUPAHHUST — IKOJIOTHYECKHE
KPU3UCHI TIPOIIIIOTO
37 CoBpeMeHHBIN YKOJIOTUYECKUN KPU3HUC, €T
0COOCHHOCTHU
38 CoBpemMeHHasi cucTeMa OpraHu4YeCKOTo
MPOIIJIOTO
39 OCHOBHBIE CUCTEMAaTUYECKHUE TPYIIIIHI
OpraHu3MOB
40 AHTPOIOJIOTUSI — HayKa O YEJIOBEKE
41 Pa3Butue npeacraBieHn 0 MPOUCXOXKIACHUU
YeJioBeKa
MecTo yenoBeka B CUCTEME OPraHUYECKOTO
42 mupa. JlaboparopHas pabora «3ydenue 0.5
0COOEHHOCTEW CTPOCHUS CKEJIETa YEIOBEKa, '
CBSA3aHHBIX C TIPSIMOXOXKIECHUEM)
43 JIBMKyIIME CUIIbI aHTPOIIOT€HE3a
44 CooTHollleHre OMOJIOTMYECKUX U COLUATbHBIX
(haKTOpOB B aHTPOTIOTEHE3E
45 OCHOBHBIE CTaJINU aHTPOIIOTEHE3A

46

ITaneoreHeTrka 1 najJeoreHOMUKA




TOUKA \!pocm

47

DBOIIOLHS COBPEMCHHOI'O YCJIOBCKA

48

UYenoseueckue packl. [Ipaktuueckas pabora
«M3y4yeHne 3KOJIOTUYECKUX alanTalun
YyeJIOBEKay

0.5

49

MexaucuUIIMHAPHBIE METO/IbI
aHTPONOJIOTHH

50

3apok/IeHHe U pa3BUTHE SKOJOTUU

o1

Mertonsi axosioruu. JlabopaTopHas pabora
«M3yueHre MeTOI0B IKOJIOTUIECKUX
MCCIICZIOBAHUI

0.5

52

3HaYCHHE DKOJIOTUYCCKUX 3HAHUHN JJIA
YCJIOBCKaA

53

Dkonoruyeckue GpakTopbl

o4

Abuotndeckue daxkTopbl. CBET Kak
sKoJoruueckuii pakrop. Jlaboparopuas
paboTta «BrIsiBIEeHHE MPUCTIOCOOICHU
OPTraHMU3MOB K BIIUSHUIO CBETA

0.5

55

Abunotnueckue pakropsl. Temmneparypa Kak
sKosiorudeckuit haktop. JlabopaTtopHas
pabora «BrisiBIeHHE TPUCTIOCOOTIEHUN
OpPraHU3MOB K BIMSIHUIO TEMIIEPATYPhD»

0.5

56

Abunotnueckue GpakTopbl. BiaxxHOCTh Kak
sKoorudeckuit hakrop. Jlabopartopuas
paboTta «AHaTOMHYECKHE 0OCOOCHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUS

0.5




TOUKA \!pocm

S7 Cpenpl 00UTaHMS OPraHU3MOB 1

58 buonoruyeckue puTMbl 1

59 XKuznennsle (opMbl OPraHU3MOB 1

60 buotnueckue hakTopsl 1
3HadyeHUEe OMOTHYCCKUX B3aUMOJICHCTBUI IS

61 CYILIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTUYECKHUE XapPAKTECPUCTHKU TOMYJIAIIAN 1
OCHOBHBIE ITOKa3aTeIH MOMYJISIUH:

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U 1
TIOJIOBAsI CTPYKTYpa
OcCHOBHBIE MMOKA3aTENH MOMYJISALINH:

64 POKIAEMOCTh, PUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUTPALIUU

65 DKOJIOTMY€ECKasi CTPYKTYypa MOMYJISIUN

66 JluHaMuKa MOMYJISIITUN U € PeryIsAIus

67 KpuBbie pocTa 4HCIEHHOCTH TOMYJISIUH. 1
Kpusblie BbKMBaHUS
Okonorunyeckas Huimia Buaa. JlaboparopHas

68 pabota «IIpucmocobneHuss ceMsSH pacTeHUI K 1 0.5
pacceneHuIo»

69 Bug xak cucteMa momyJisiiyii 1

20 3aKOHOMEPHOCTH TTOBE/ICHUS U MUTPAIIHHA 1
KUBOTHBIX

71 Coo0111ecTBO OpraHM3MOB — OHOIIEHO3 1




TOUKA \!pocm

72 DKOCHUCTEMA KaK OTKPBITasl CUCTEMA

73 KpyroBopot BeliecTB ¥ MOTOK YHEPTUH B
IKOCHUCTEME

74 OCHOBHBIE TTOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKUE MUPAMUIbI

76 N3menenust cooOIIeCTB — CYKIIECCUU

o [TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P
U PeK. DKOCUCTEMBI MOPEH U OKEaHOB

78 [TpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
TYHJIP, JIECOB, CTEICH, MyCThIHb

79 AHTPOIOT€HHBIE IKOCUCTEMBbI

30 Ypb6oskocuctemsl. [Ipaktuueckas pabota 0.5
«3ydyenue u onrucanue ypo0o3IKOCUCTEMBI» '

81 3aKoHOMEPHOCTH (hOPMHUPOBAHUS OCHOBHBIX
B3aMMOJICVICTBUHA OPraHU3MOB B 3KOCHCTEMAaX
MexaHu3Mbl BO3JACUCTBUS 3arPSI3HEHUIN

82 Pa3HBIX TUIIOB Ha CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIHIUOHHOM U
AKOCUCTEMHOM YPOBHSIX

83 buochepa — obmennanerapruast 060s09Ka
3emiu

84 VYuenue B. 1. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OMochepbl

36 KpyroBopoTs! BeniecTs 1 OMOre0XuMHU4YeCKHe

IUKJIEI




TOUKA \!pocm

3oHabHOCTH OMOCcephl. OCHOBHBIE OMOMBI

87
CYIIH

88 VYcroitunBocTh 6MoCchepbl

89 DKOJIOTUYECKHUE KPU3UCHI U UX PUYUHBI

90 BoznelictBre uenoBeka Ha 6uocdepy

o1 AHTPOIOT€HHOE BO3/ICMCTBUE HA
PaCTUTEINILHBINA U 5KUBOTHBIA MUP

92 OxpaHa npuposI

03 OCHOBHBIC IPUHITUIIBI YCTONYUBOTO Pa3BUTHS
YeJI0OBEUECTBA U TPUPOIBI
ParmonansHOE MPUPOIONIONB30BAHUE U

94 coXpaHeHHe OMOJIOTHUECKOTO Pa3HO00pa3usl
3emun

95 O600m1eHue o TeMe « MUKPOIBOIIOLUS U €€
PE3YIIBTATHI)

96 O6006mmenue o Teme «MaKpOodIBOTIONUS U €€
PE3YIIBTATHI)

97 O606mmenue o teme «lIpoucxoxaenue u
pa3BUTHE KU3HU HA 3eMIIE»

08 O606mmenue o teme «lIpoucxoxaeHue
YeJI0BeKa — aHTPOTIOTCHE3)

99 O0600meHue o TeMe « IKOJIOTHS — HAYKa O
B3aMMOOTHOIIICHHUSIX OPTAHU3MOBY

100 O60061menue o reme «OpraHu3Mbl U cpea

oOUTaHUI




TOYKA \!pocm

O0001IeHME IO TEME «IKOJIOTUSA BUIOB U

101 . 1
TTOTTYJISTIA
102 0O606menue o teme «buocdepa — 1
r1o0aabHast SKOCUCTEMA
OBIIEE KOJIMYECTBO YACOB I1O 102 75

I[TPOTPAMME




TOUKA \!pocm

YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

Buosnorus, 10 knacce/ [Taceunnk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue; noa penakiuei
[Taceunuka B.B., Akunonepnoe o0miectBo «M3mnarensctBo «IIpocsemienue
Bbuosnorus, 11 knacce/ [Naceunnk B.B., Kamenckuit A.A., PyonoB A.M. u npyrue; moa penakiuei
[Taceunuka B.B., AknnmonepHoe oOuiectBo «M3narensctBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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