


MNOACHUTEJIBHAS 3AIINCKA

[Tporpamma o yuebnomy npeamery "buonorus” (naiee - OMOJIOTHUS) HA YPOBHE CPEIHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanpHOro 3akona ot 29.12.2012 Ne 273-03
«0O06 oOpazoBannu B Poccuiickoit Depepanum»y, ®I'OC COO, Konuenmuu mnpernogaBaHus
yueOHoro npeamera «bruonorus» U OCHOBHBIX IMOJIOKEHUN (enepanbHOi pabodeil mporpamMmmbl
BOCTIUTAHHUS.

VYuebusiii npeamer «buonorus» yriyonéunoro ypoBHs uzydeHus (10—11 xmaccer)
ABIIIETCS. OJJHUM M3 KOMIIOHEHTOB IpeaMeTHOM obOnactu «EcTecTBEeHHO-HAYYHbBIE MPEIMETHI.
Cormacao mnonoxenusim OPI'OC COO mnpodwiibHbIe y4eOHBIC NpPEIMEThI, H3y4daeMble Ha
yriy0aEHHOM YpOBHE, SBISIOTCS criocoboM muddepeHnuanuu o0yueHusl Ha YPOBHE CPEIHErO
oOmiero oOpa3oBaHUS M NMPHU3BAaHBI 00ECIEYUTH MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIHMM,
CpeIHUM OOILIUM, CpeIHUM NPOPECCHOHATBHBIM U BBICHIMM oOpa3oBaHueM. B To ke Bpems
KOKIBIA U3 ATHX YUEOHBIX MPEIMETOB JOKEH ObITh OPUEHTHUPOBAH HA MPHUOPUTETHOE PELICHUE
00pa30BaTelbHBIX, BOCIIUTATEIBHBIX M PAa3BHBAIOIIMX 3aJa4, CBSA3aHHBIX C MpodopueHTaruen
00y4JarmUXCcsi U CTUMYJIUPOBAHWEM HHTEpPeca K KOHKPETHOW 00JIACTH HAyYHOTO 3HAHUSA,
CBSA3aHHOTO C OWOJOTHEH, MEOUIMHON, SKOJOTHEH, TCHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yuebHomy npeamery "buosiorus" naér mpencraBieHre O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «bruonorusy Ha yriryOaEéHHOM ypoBHE, OTpeeisieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMPEAMETHOE COJAEp)KaHHE, €ro CTPYKTypHpOBaHHE MO pa3iesiaM U Temawm,
pacnpeziefieHue 1o KiliaccaM, peKOMEHAYeT MOCIe10BaTeIbHOCTh U3YUEHUs yueOHOro MaTepuana
C y4€TOM MEXKIIPSIMETHBIX W BHYTPHIIPEAMETHBIX CBsI3€H, JIOTMKHM yd4eOHOro mporiecca,
BO3PACTHBIX 0COOEHHOCTEH oOywaromuxcs. B mporpamme mo OMONIOTHH peaan30BaH MPUHIIKI
MPEEMCTBEHHOCTH C HW3y4YeHHEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Omaromaps 4yeMy [pPOCMAaTpPHBAeTCS  HAMpPaBICHHOCTh Ha  MOCIEAyIOIlee  pa3BUTHE
OMOJIOTUYECKNX 3HAHWKA, OPHUCHTHPOBAHHBIX Ha (OPMHPOBAHHWE €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJOTHIECKOTO MBIIUICHUS, TPEJCTABICHUNA O 3A0pPOBOM 00Opas3e KHM3HH, Ha
BOCIIHTaHHE OEpPEeKHOTO OTHOILIEHHUS K OKpYyXKarolled MpUpoaHOW cpere. B mporpamme mo
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buomnorus» B peanusanuu
tpeboBanuii ®I'OC COO K mIaHUpPYEeMBbIM JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM
pesynbraraM oOy4YeHHS W B (OPMHPOBAHWHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIIBHOMN
JESTENIbHOCTH OOYYAaIOIIMXCsl MO OCBOCHHUIO COJEpKaHUS OWOJIOTMYECKOro 0o0pa3oBaHUsA Ha
YpOBHE CpeZHero oo1ero oopazoBaHusl.

VYueOnblit peamer «buonorus» Ha ypoBHE cpeaHero o0miero oOpa3oBaHUS 3aBepIIacT
Omonornyeckoe 0Opa3oBaHWE B IIKOJIE M OPUEHTHPOBAH Ha pacIIMpeHUe W YriTyOieHne 3HaHUH
o0ydJarmuxcsi O JKUBOM TPHPOJAE, OCHOBAX MOJICKYJISIPHOH W KIETOYHOW OUONOTHH,
AMOPHUONIOTUN U OMOJOTUU Pa3BUTHS, T€HETHKH, CENEKIIUHU, OMOTEXHOJOTHH, SBOIIOIMOHHOTO
YYCHUS U YKOJIOTHH.

N3zyuenne yuebHoro npeamera «buomorus» Ha yriayOieHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOIIUXCS K TMOCIEAYIOIIEeMYy MOMy4YeHHI0 OHOJIOTMYeCKOTo o0pa3oBaHUS B
By3axX M OpPraHM3alisaX CPeAHEro MpodecCHOHATBHOr0 00pazoBaHus. OCHOBY €ro COJEpIKAHUS
COCTaBJISIET CHUCTEMa OHWOJIOTWYCCKUX 3HAHWH, MOJNYYCHHBIX MPH HM3YUYCHHH OOyJarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3esioB OHOJIOrMM Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, B 10—11 kimaccax 3Tv 3HaHUS TONYYalOT pa3BuTHE. Tak, pacIIMpeHbl U yriyOIeHbI
OMOJIOTUYECKHE 3HAHUS O PACTCHHSX, JKUBOTHBIX, Ipubax, OaKTepusix, OpraHu3Me YelOBEKa,
o0IIMX 3aKOHOMEPHOCTSX JKU3HM, [OMOJHUTEIBHO BKJIIOUYEHbI OWOJIOTMYECKHE CBEICHUS



MPUKIATHOTO M TOMCKOBOTO XapakTepa, KOTOPhlE MOKHO HCIOJB30BaTh KAK OPUEHTHUPHI IS
nocienyoomero Beidopa npodeccun. BozMokHa Takke MHTErparus OMOJIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIUMHU 3HAHHUSIMHU, ITOTYYCHHBIMU 00yYaIOMUMUCS TIPH U3yUYEeHUU (HU3HKH, XUMUH,
reorpauu u MaTEMaTHKH.

Ctpyktypa mnporpamMmbl 1o ydeOHOMy mpeamery "buosjorusa" oTpakaeT CHCTEMHO-
YPOBHEBBII M 3BOJIOLUOHHBIN MOAXOABI K U3ydeHUto Ouosornu. CoriaacHO UM, HM3Yy4yaroTcs
CBOICTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIUIS )KUBBIX CUCTEM PA3HOI'O YPOBHsI OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOr0 Mupa Ha 3emiie, COXpaHEeHHs OHOJOTHYEeCKOro pazHooOpas3us
wianetsl. Tak, B 10 kiacce H3ydaroTCs OCHOBBI MOJIEKYJSPHOW U KIETOYHOW Ouooruw,
AMOPHUOJIOTUN ¥ OWOJIOTUU PA3BUTHS, TEHETHKU M CEICKIIUN, OMOTEXHOJOTHU M CHHTETHYCCKON
OMOJIOTUH, aKTYaIH3UPYIOTCS 3HaHUS OOYYaIOIMIUXCs MO OOTaHWKE, 300JIOTHH, aHATOMHUU,
¢uznonoruu venoseka. B 11 kitacce M3yyaroTcsi SBONIOIMOHHOE YYEHUE, OCHOBBI HKOJIOTHU U
ydeHue o buocdepe.

VYueOublii mpenmer «buomorus» mTpu3BaH O00ECIIEYUTH OCBOEHHE OOYYaIOIMIMMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, HJEW, NPUHIUIIOB M TMPaBUJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-Hay4YHON KapTHHBI MHUpa, 3HaHUH O CTPOEHUHU, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSALUU, OHOIEHO03a, 3KOCHCTEMBI, O BBIIAIOIIUXCS
HAy4HBIX JOCTHXKEHUSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OWUOJIOTHHU, MPHUKJIATHBIX aCIEKTaX
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOAAep)KaHUS WHTEpeca OOyJaroImuXxcs K OMOIOTHH
HapsIIy CO 3HAYUTEIBHBIM 00BbEMOM TEOPETUUECKOI0 MaTepuaia B COACPKAaHUHU MPOTrPAMMBI IO
OMOJIOTUHM TPETYyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIEHUS U Pa3BUTHS TOW WIM MHOU
obsacti OMOJIOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B pPEIICHUE BaXKHEUIIINX
OMOJIOTUYECKHUX M HKOJIOTHYECKUX MTPOOIIEM.

[lenp u3yuenus: yuebHoro npenmera «buonorus» Ha yrnyOia€HHOM ypoBHE — OBIa/ICHUE
00y4JalIMMUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIIMOHANBHOM OpraHU3allid >KUBBIX CHCTEM
Pa3HOTO paHra ¥ NpuoOpeTeHne YMEHUIN UCIIONIb30BaTh 3TH 3HAaHUS B (OPMUPOBAHUU HHTEpEca
K OomnpeneneHHoi o0sactu mpodecCHOHATbHON NEATebHOCTH, CBSI3aHHOW C OMOJIOTHEH, WU K
BBIOOPY YueOHOrO 3aBe/IeHUs ISl MPOJAOHKEHUS OMOJIOTHYECKOT0 00pa3oBaHUsl.

JlocTtuxenne 1menu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriyon€HHOM ypoOBHE
oOecrieunBaeTcs pelIeHueM CIIEAYOMUX 3aayu:

OCBOCHME  OOYYAIOIIMMUCS  CHUCTEMBbI  OMOJIOTMUECKMX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHIX, KOHIEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U TMpaBHIIaX,
COCTABJISIFOIIMX ~ COBPEMEHHYIO  €CTECTBEHHO-HAYYHYI0 KapTMHY MHpa; O CTPOCHMHH,
MHOT000pa3uu U OCOOEHHOCTAX OMOJIOTMYECKHX CHCTEM (KJIETKa, OpraHu3M, MOIYJALHUs, BUI,
ouoreorieHo3, Ouocdepa); O BBIJAIONIUXCS OTKPBITHUSX W COBPEMEHHBIX HCCIICJIOBAHHSIX B
OHOJIOTHH;

O3HAKOMJICHHE  OOYYaroIMXCsi C  METOJAaMHM  TIO3HAHWUS  JKMBOH  MPHUPOMIBL:
HCCJIEIOBATEILCKUMU METOAaMU OMOJIOTMUECKUX HayK (MOJIEKYJISIpHOW U KIETOYHON OMOJIoruw,
AMOPHOJIOTUN U OMOJIOTHH PA3BUTHS, TCHETHKH M CEJICKIIMU, OMOTEXHOJIOTUH U CUHTETUYECKOU
OMONOTUH, TAJIEOHTOJOTHH, OJKOJOTHH); METOJAaMH  CaMOCTOSITENIbBHOTO  IMPOBEICHUS
OMOJIOTUYECKNX HCCIIEeNOBaHUI B JlabopaTopuu U B Tpupojae (HaOMOIeHUE, H3MEPEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIaJIcHHE OOYyYaIOIUMUCS YMEHMSIMH: CaMOCTOSITEIbHO HaXOAWTh, aHAIM3UPOBATh U
HCIIOJIb30BaTh OMOIOTUYECKYI0 WH(POPMAIINIO; TIOTB30BATHCS OMOTIOTUYECKOM TEPMUHOIOTHEH U
CUMBOJIUKOW; yCTaHABIMBAaTh CBSI3b MEXKAY pPa3BUTHEM OWOJOTMM W  COIMAIBHO-
SKOHOMHMYECKUMH M SKOJIOTMUYECKUMU MpOoOJieMaMU YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS



CBOEH JCATEIHPHOCTH 10 OTHOUIEHHWIO K OKpPYXKalolled TPUPOTHON cpene, COOCTBEHHOMY
3I0POBBI0 W 3JI0POBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBaTb M COOJIIOJATh MEpHI
npodHIaKTUKN WHPEKITMOHHBIX 3a00JIeBaHuil, MpaBUia MOBEJCHHUS B MPUPOAE U 0OecreueHus
0e30MacHOCTH COOCTBEHHOM >KU3HENEATEIbHOCTH B YPE3BbIYAWHBIX CUTYalUSX MPUPOIHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyuyHble OTKpPBITHS B 00JIacTH
OuoJjoruu;

pa3BUTHE y O0YYAIONIMXCS MHTEUICKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH B mporecce
3HAKOMCTBA C BBIJAIOIIMMHCS OTKPBITUSMH M COBPEMEHHBIMHU HCCIIEOBAaHHUSIMH B OHOJIOTHUH,
pelaeMbIMH €10 MpodjIeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCIIeIOBaHUs, MPOBEICHUS
OKCIEPUMEHTAIBHBIX HWCCIEAOBAaHUM, pemeHuss OWOJOTHYECKUX 3a/ad, MOJEIUPOBAHUS
OHMOJIOTHYECKUX 00BEKTOB U MPOIIECCOB;

BOCIUTAHHUE Y OOYYarOIIMXCSl LIEHHOCTHOTO OTHOUICHMS K JKUBOW MPHUPOJE B LEIOM U K
OTIeNbHBIM €€ 00beKTaM U SBJICHHUSM; (POPMHUPOBAHUE OSKOJOTHYECKOW, TE€HETHYEeCKON
IPaMOTHOCTH, OOIIEH KyJbTypbl IOBEACHUS B TPUPOJC; WHTETPAIUH €CTECTBEHHO-HAYYHBIX
3HAHHMH;

npuoOpeTeHue 00y4arIUMUCA KOMIIETEHTHOCTH B PAllMOHAIBHOM MPUPOAOIOIB30BAHUN
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXpPaHbl BHUIOB, DKOCHUCTEM, OHochepsl),
COXpaHEHHUU COOCTBEHHOTO 3J0POBbS U 3J0POBbS OKPYKAIOIIMX JIOACH (COOMIOACHHUS MeEp
npoQMIaKTUKK  3a0o0JieBaHMM,  oOecrieueHre  O€30MaCHOCTH  KU3HENEATECIbHOCTH B
Ype3BBIYAHBIX CUTYaALUSAX MPUPOJHOTO U TEXHOTCHHOT'O XapaKkTepa) Ha OCHOBE MCIOJb30BaHUS
OMOJOTUYECKNX 3HAHUN U YMEHUHN B TIOBCETHEBHOM KU3HU;

CO3JaHME YCJOBMM JUIi OCO3HAHHOIO BbIOOpa OOy4YaIOUMMHUCS WHIUBUIYaIbHOU
00pa30BaTeNbHON TPAaeKTOpUHU, CHOCOOCTBYIOUIEH MOCHEnyromeMy IpodecCUHOHATbHOMY
CaMOOMPEICTICHUI0, B COOTBETCTBUM C WHIWBHUIYaTbHBIMH HWHTEpECaMH U MOTPEeOHOCTIMU
pEruoHa.

OOmiee 4YUCIIO YacoB, OTBEIEHHBIX HA M3Y4YCHHWE OHMOJIOTMM Ha YTIIyOJCHHOM YPOBHE
cpennero obmiero oOpasoBanmsi, coctaBisier 204 daca: B 10 wmacce — 102 gaca (3 yaca B
Heznento), B 11 kmacce — 102 gaca (3 vaca B Hefento).

Ot10op oOpraHuM3alMOHHBIX (OpM, METOJIOB M  CpeACTB OOyueHus OHOJIOTUU
OCYIIECTBIISIETCS C YUETOM CIEIU(PHUKN €ro COJEpKaHUs W HANPaBICHHOCTH Ha MPOIOIDKEHHE
OHMOJIOTHYECKOTO 00pa30BaHUsI B OPTaHM3ALMUAX CPEAHEr0 MPO(PECCHOHATBHOTO W BBICIIETO
o0Opa3oBaHusl.

OO0s3aTenbHBIM YCIIOBHEM IpU O0yYeHMH OMOJIOTMM Ha YIiyOJEHHOM YpPOBHE SIBIISETCS
MpOBECHUE J1aO0OpaTOPHBIX U TMpakTHUeckux pabor. Takke yuyacThe oOydalOmMXcs B
BHITOJIHEHUH  TPOEKTHBIX W y4eOHO-HCCIIEIOBATENILCKUX — paboOT, TeMaThKa KOTOPBIX
OTIpeNeNIIeTCsl YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepHabHO-TEXHUYECKUX PECYpCOB U
MECTHBIX IPUPOIHBIX YCIOBUH.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHas Ouosiorust — KOMIUIeKCHasi Hayka. Kpatkas uctopusi pa3BuUTHS OMOJIOTHH.
buonornueckne Hayku M u3ydaemble UMM MpoOsieMbl. DyHIaMEHTAIbHbIC, MPUKIAIHBIE U
MOVCKOBBIC HAYYHBIC UCCIICOBAHUS B OMOJIOTHH.

3naueHue Ouosoruu B (HOPMHPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTUHBI
mupa. Ilpodeccun, cBszannpie ¢ Ouonorueil. 3HaueHue OWOJOTMH B MPAKTHYECKON
JEATETbHOCTH YENIOBEKa: MEIUIIMHE, CEIbCKOM XO3SMCTBE, NPOMBIILICHHOCTH, OXpaHe
MPUPOIBI.

JdemMoHCcTpaunu
[Toptpetsr: Apuctorens, Teodpacr, K. Jlunneit, K. b. Jlamapk, Y. [dapeun, VY. apsei, I
Mengens, B. U. Bepuanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Basumios, H. B.
Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, /1. K. bensies.
Tabmuie! 1 cxeMbl: «CBsI3b OMOJIOTUH C IPYTHUMH HayKaMuy, «CucteMa OMOIOTUYECKUX HAYK).

Tema 2. /KuBble cucTeMbl H X H3y4YeHHE

JKuBble cuctembl Kak npeaMeT u3ydeHus: ouosoruu. CBOMCTBA )KUBBIX CUCTEM: €MHCTBO
XUMHYECKOI'O COCTaBa, JUCKPETHOCTh U LIEJIOCTHOCTb, CIIOXXHOCTb U  YIHOPSJO0YEHHOCTD
CTPYKTYpbI,  OTKPBITOCTb, CaMOOpPraHW3alus, CaMOBOCIIPOM3BEICHHUE, Pa3APaKUMOCTD,
WU3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldd JKHUBBIX CHCTEM: MOJEKYJSAPHbIA, KIETOYHBIMA, TKAHEBbIN,
OpraHNU3MEHHBIM, MOMYJIALIMOHHO-BHIOBO, 9KOCHUCTEMHBIN (OMOreoneHOTUYECKHIA),
6uocdepHsbiil. [Iporeccsl, Npoucxoasue B KHUBBIX cucTeMax. OCHOBHbIE MPU3HAKH YKUBOTO.
Kuznp kak (opma cymecTBoBaHus Matepuu. Hayku, u3yyaromue kuBble CUCTEMBI Ha Pa3HbIX
YPOBHSX OpraHU3allH.

N3yuenne xuBbpIXx cucteM. Meroabl Ouonornyeckoi Hayku. HaOmronmenue, usmepeHue,
DKCIEPUMEHT, CHCTeMaTu3auus, MeTaaHanus3. [loHsaTMe O 3aBUCUMOH M HE3aBHCHUMOM
nepeMeHHO. [lnanupoBanue skcnepumenta. [loctanoBka u mposepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B Ouonornyeckux AaHHbIX. OLeHKa
JIOCTOBEPHOCTH IOJIYYEHHBIX pe3yibTaToB. [IpHuMHbBI HCKaXKE€HUS! PE3yJIbTaTOB SKCIIEPUMEHTA.
[ToHsITHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun
Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKK KU3HW», «buomornueckune cuctembny, «CBOMCTBa
KUBOM MaTepum», « YPOBHU OPraHU3aLHH XKUBOM NMpUpObD, «CTpOCHHE KUBOTHOU KIIETKHY,
«Tkann XuBOTHBIX», «CHCTEMBI OpPraHOB YEJIOBEUECKOIO OpraHusMa», «buoreomneHos,
«buocdepay, «MeToabl U3yUSHHS KUBOK TPUPOIBD».

OGopynoBanue: JaboparopHoe 00OpyIOBaHWE MJIS TPOBEACHHUS HAOIIOICHUM, W3MEpPEHUH,
HKCIIEPUMEHTOB.
IIpakTyeckas padora «/cnonp3oBaHNE pa3IUYHBIX METOJIOB MPU U3YUYEHUHU KUBBIX CHCTEMY.

Tema 3. buosorust KjieTkun

Knetka — cTpykTypHO-(YHKIIMOHATBHAS €IWHULA >KMBOTO. VICTOPUS OTKPBITHUS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M. lIneiinen, P. Bupxon).
OcCHOBHBIE TIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOPUHU.



MeTtoapl MOJIEKYJISIPHOM W KJICTOYHOM OWOJIOTHMH: MHKPOCKOMHS, Xpomarorpadus,
NieKTpodope3, METOJA  MEUYEHBIX aroMoB, AuQQepeHIraIbHoe eHTPUPYTHPOBAHUE,
KyJIbTUBUPOBAHHUE KIETOK. M3yueHue (uKkcupo8anHulx Kiemokx. DIEKTPOHHAsT MUKPOCKOIHSI.
Koungoxanvnaa muxpockonus. Bumanvnoe (npusicuznennoe) usyyeHue Kiemox.

JdemoHcTpaunu
[Toptpetsr: P. I'yk, A. JleBenryk, T. IIBann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuubl u cxembl: «CBETOBOW MUKPOCKOI, «DIEKTPOHHBIN MUKPOCKOM», «McTopus pa3BUTHA
METO/10B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENaparbl pacTUTENbHBIX, JXUBOTHBIX U
OakTepuaIbHBIX KIETOK.

IIpakTnyeckass padora «l3ydyeHue METOAOB KIETOYHOW Owmonoruu (xpomarorpadus,
anektpodopes, nuddepernuanpaoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anms KJIeTKU

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI. Boga u €€ ponp
KaK pacTBOPUTENS, peareHTa, Y4YacTHE€ B CTPYKTYPHUPOBAaHUM KIETKH, TEIUIOPErYJIALHUN.
MuHepanbHble BEelIECTBA KIETKH, UX Oronornyeckas pojib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuyeckue BelllecTBa KIETKU. buonornyeckue noaumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTyphl OenKoBOW MoiieKyunbl. llepBuduHas cTpykrypa Oenka, MmenTHIHAs
CBs3b. BropuuHas, TpernyHas, 4eTBepTUYHAs CTPYKTypsl. Jlenatypauus. CBoiicTBa O€IKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIuM 0enKoB. [Ipuonsi.

VYrneBoabl. MoHOcaxapubl, IuUcaxapuabl, OJIMrocaxapuibl U nojaucaxapuabl. OOmui
IUIaH CTpPOEHUss U (U3UKO-XMMHUYECKHE CBOMICTBa YyriieBoAoB. buonoruueckue ¢yHkuun
YTJIEBOJIOB.

Jlunuasl.  I'mapodmneHo-ruapodoOHBIe  cBoifcTBa.  Knaccudukaums — aummiaos.
Tpurnuuepuasl, pochoaunuabl, BOCKU, crepouipl. buonornyeckue pynkuun nunuaos. Odume
CBOMCTBa OHWOJIOTMYECKUX MeMOpaH — TEKyd4ecTb, CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
MIOJIYITPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJTHK u PHK. Ctpoenne HyknenHoBbIX KucioT. HykneoTnasl.
[Tpuniun komminementapHoctu. [Ipasuno Yapradda. Crpykrypa IHK — nBoiinas cnupais.
Mectonaxoxaenue u 6nonorundeckue Gpynkunu JHK. Bunsr PHK. ®ynkunu PHK B kietke.

Crtpoenue moinekynbl AT®. Makpospruueckue cBsizu B Mmojiekyine AT®. buonorunueckue
¢ynkuun AT®. BoccTaHoBIEHHBIE MEPEHOCUMKH, UX (YHKUMH B KieTke. /pyeue
HyKIeo3uompugocgamul (HT®).CexkBeHnpOBaHUE JIHK. Memoowi 2eHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykTypHast Ouoiyiorus: OMOXMMHYECKHE W OHOpU3NYECKHE HCCIEI0BaHUs COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYphl Ouomouniekyn. Mooderupoganue cmpykmypol u QyHKYui
Ouomonexkyn u ux komniekcos. KomnvromepHulii Ou3aun u opeanuieckui cunmes 6UOMONEKY U
UX HenpupoOOHbIX AHALO206.

JleMoOHCTpanun
[Moptpetsr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankiun, ®. Canrep, C.
IIpy3unep.

Huarpammsl: «PacnpeneneHrne XUMHUYECKUX JIEMEHTOB B HEXXUBOM Mpupoe», «Pacnpenenenne
XUMHYECKHUX AJIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuuel u cxemsl: «Ilepuonnyeckas TabaMIa XUMUYECKHX AJIEMEHTOBY, «CTPOCHUE MOJIEKYIIbI
BOJbI», «BemecTtBa B cocraBe OpraHuzMoB», «CTpoeHHEe MOJIEKysbl Oenka», «CTpyKTyphl



0enkoBoi MoJiekynb, «CTpoeHue MOJeKysn YrieBoaoB», «CTpoeHHe MOJIEKYJ JIUIHIOBY,
«HyxknennoBble KUCIOTHDY, «CTpoeHHE MOJIEKYIIbl ATD».

Ob6opynoBanue: XUMUYECKas OCy1a 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHE OCIKOB C TOMOIIBIO KAYECTBEHHBIX PEAKIIHIN.
JlabopaTopnass paGora «JVccnenoBaHue HYKJIEHMHOBBIX KHUCIIOT, BBIJEJIIEHHBIX H3 KJIETOK
pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUM KJIETKH

Tunbl KJIETOK: 3yKapHOTHUYecKass M IpokapuoTHueckas. CTpyKTypHO-()yHKIMOHAJIbHbIE
00pa3oBaHus KJIETKH.

CtpoeHre TMpOKApUOTHUECKON KieTku. KietoyHas creHka OakTepuidi ©  apXeu.
OcobeHHOCTH CTpOEHUs TeTepoTpodHOI U aBTOTPO(HON MPOKAPUOTUUYECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3aX.

Crpoenrie U (QyHKIIMOHUPOBAHUE DYKAPHOTHUECKOW KiIeTKH. [Imazmarnyeckass meMOpaHa
(mna3manemma). CTpykTypa Iula3MaTuueckoil MeMOpaHbl. TpaHCIOPT BELIECTB 4Yepes
MIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (muddys3us, obneryéunas auddQysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN akTUBHBIA TpaHcnopT). [lomynponunaemocts memOpanbl. Pabora
HATPHUII-KaJIMEeBOTr0 Hacoca. DHAOMUTO3: MUHOIUTO3, (paronnTo3. Dk30uuTo3. Kinerounas creHka.
CrpykTrypa 1 (yHKIMH KJIETOYHOW CTEHKH PacTeHHi, TpHOOB.

[Muromnaszma. Iluto3onms. Llutockener. JBwkenue nutornazMbel. OpraHouzbl KIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KIeTKH: 3HjomIazmarudeckas cetb (OIIC), annapat I'onbmxu,
JM30COMBI, WX CTpOeHHE W (QYHKIWHU. B3anmMOCBS3b OJHOMEMOpPAHHBIX OPTaHOMIOB KIIETKH.
CrpoeHue rpaHyIsIpHOTOpETUKYIyMa. Mexanusm Hanpaenrenus o6eakoe 6 IIIC. Cunres
pactBopuMbIX  OenkoB. CHHTE3  KJIETOUHBIX MeMOpaH. [I'mankuil  (arpaHysspHBIN)
SHJI0MIa3MaTHYecKuil peTukyiryMm. CekperopHas ¢yHkuus anmapara [ombmxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onv0dcu. TpaHCTIOPT BEUIECTB
B KJeTke. Bakyonu pacturenbHbixX KieTok. Kiierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OpPraHOWBI KJIETKH: MHUTOXOHIPHUH, MJIACTUIBL. [Ipoucxoorcoenue
mumoxonopuu u naacmuo. Cumbuocenes (K.C. Mepesxckosckuil, JI. Mapzynuc). CTtpoeHue u
GyHKIMM MHUTOXOHApUH U miacTui. IlepBUuHbIE, BTOPUYHBIE M CIIOXKHBIE IUIACTUABI
(OTOCUHTE3UPYIOLIUX JYKapuOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEWKOIJIACTHl  BBICHIMX
pacTeHuM.

HememOpannble opranouab! kietku CTpoeHue M (YHKIMH HeMEMOpaHHBIX OpraHOUI0B
KIIETKH. Pubocomsl. IIpomesrcymounvie Qunramenmul. Muxkpo¢punaMeHThI.
Axmunosvlemuxkpoguiamenmsi. MplllIeUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbl HEeMbIULCYHBIX
knemox. Mukpotpy6ouku. Kinerounsiii nentp. CTpoeHue U JABM)KEHUE KTYTUKOB M PECHHUYEK.
Muxkpotpy06ouku nuToriasmsl. Llentpuons. benku, accoyuupogannvie ¢ MUKpoguiameHmamu u
Mukpompybouxkamu. Momopnvie 6eaxu.

Anpo. OGosouka sApa, XPOMATHUH, KApUOILIa3Ma, SAPBIIIKU, UX CTPOEHUE U (YHKIUU.
SAnepuslit 6enkoBbIl MaTpukc. [IpocTpaHCTBEHHOE paclonokeHHe XpOMOCOM B MHTepha3zHOM
aape. dyxpomamun u eemepoxpomamut. belku XpomaTHHa — THCTOHBI. /Junamuxa s0epHoll
06010uKU 8 MUmo3e. HoepHulii mpaHcnopm.

Knerounsle  BkitoueHusi. CpaBHHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JleMoOHCTpanun
IToptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.



Tabmumpl 1 cxembl: «CTpOCHHE IYKAPHUOTHUUECKOW KICTKW», «CTpOCHHE KUBOTHOW KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MUTOXOHApUM», «Sapo», «CrpoeHue
IIPOKAPUOTUYECKOMN KIIETKM.

O6opynoBaHue: CBETOBOM MHKpPOCKOIN, MHUKpOIpENnaparbl PacTUTEIbHBIX, KUBOTHBIX KIETOK,
MUKpOIpenaparbl 0aKTepHalbHbIX KJIETOK.

JlabopaTopnasi paGora «/3yueHne CTpoeHUs KIETOK Pa3IMUHbIX OPIraHU3MOBY.
IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpaHBD».

JlabopaTopHasi pabora «lcciaenoBanue ImasmoivM3a M JCIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTyeckas padora «/3ydyeHne ABM)KEHUS LUTOIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NPeBpallleHUE IJHEPTUM B KJIeTKe

AccUMMIIAIMS U JUCCUMWIALUS — JIB€ CTOPOHBI MeTabosnn3ma. Tumbsl oOMeHa BEIeCTB:
aBTOTpOoGHBIK ®  TeTepoTpodHBIA. YdyacTHe KuciIopoga B  OOMEHHBIX — IpoIeccax.
OHepreruyeckoe obOecrnieueHue kietku: npespameHue ATd B 0OMEHHBIX Ipoleccax.
depMeHTAaTUBHBIN XapakTep peakuuid KIeTOYHOro merabonusma. depMeHTh, UX CTpOEHHeE,
cBoiicTBa W MexaHu3M aedctBus. Kodepmentsl. Otianuus (GepMEHTOB OT HEOPraHMYECKHX
KaTajau3aTopoB.  benku-akTUBaTOppl U OEIKU-UHTMOMTOpBL.  3aBUCUMOCTb  CKOpPOCTHU
(epMEHTAaTUBHBIX PEAKIINI OT pa3Iu4HbIX (PAKTOPOB.

[lepBuYHBI CHHTE3 OpPraHMYECKUX BEILECTB B KieTKe. POTOCUHTE3. AHOKCUCeHHbIU U
oKcuzennvlli  pomocunmes 'y oaxmeputi. Ceemocobuparowue nueMenmvl U NUSMEHMbL
peakyuonno2o yeumpa. Poms xmopomactoB B mporecce porocuHTe3a. CBeTOBas W TEMHOBAs
dazel. @omoovixanue, Cz., C4- u CAM-munvr pomocunmesa. [IpogyKTUBHOCTE (DOTOCHHTE3A.
BnusiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HauUeHHe (POTOCHHTE3A.

XemocuHTe3.  Pa3HooOpasue  OpraHM3MOB-XEMOCHHTETUKOB:  HUTPHU(PHULIUPYIOLIHE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKkTepUU. 3HAUEHHUE XEMOCHHTE3A.

AHaspobHbIe opraHu3Mbl. Buael Opoxkenus. [IpoaykTel OpokeHUS U MX HCIIOJIb30BaHUE
YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI OHOTEXHOJIOTMH M BO30YJAUTENH
001e3HEeH.

AdpoOHBIE OpraHM3Mbl. OTambl YHEpPreTudeckoro obmeHa. IloaroToBUTENBHBIA 3Tarl.
['mukonu3 — 6eCKUCIOPOAHOE PACUIETIIEHUE TIIOKO3bI.

buonoruueckoe okucieHue, WM KIETOYHOE JibIXaHue. Poib MUTOXOHIpUI B mpoleccax
O6uonornyeckoro okucieHus. Lluximyeckue peakuuu. OxuciautenabHoe (GochopuiinmpoBaHHE.
Ouepeus membpannoeo epaduenma npomonos. Cunwmes ATD: paboma npomonnou ATD-
cunmasel. llpenMyiiectBa a’poOHOTO MyTH OOMEHa BEIIECTB IMEpel  aHadpPOOHBIM.
D hEeKTUBHOCTh YIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun
IToprpersr: JUxk. Ilpuctau, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. DOurensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuip! u cxembl: «DOTOCUHTE3Y, « JHEPreTHUECKU 00Men», «brnocunTes 6enkay, «CtpoeHue
bepmenTa», «XeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOM MMKpPOCKOI, OOOpYyZOBaHHE Ui IMPUTOTOBJICHHUS IOCTOSHHBIX W
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopnass paGora «JI3yueHue KaTaJUTHUECKON aKTUBHOCTU (PEpMEHTOB (HA MpuUMeEpe
aMuUJIa3bl WIKM KaTanas3bl)y».



JladopaTopnasi padora «/3ydeHne QpepMEHTAaTHBHOTO pPACIICIIJICHUS MEPOKCHIA BOJOPOJA B
PACTUTEIBHBIX U KUBOTHBIX KJIETKAX).

JlaGopaTopnasi pa6oTa «CpaBHeHUE MPOIIECCOB (POTOCHHTE3a M XEMOCHHTE3a.
JladopaTopnasi padora «CpaBHEHHUE ITPOLIECCOB OPOIKEHUS U JBIXAHUS.

Tema 7. HacineacrBeHHasi HHpopMauus U peaju3anus eé B KIeTKe

Peakuuu matpuuHoro cunresa. [IpuHIUIT KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmzanms HacienacTBeHHOM uWH(opmanuu. ['eHeTHYeckWii KOj, €ro CBOMCTBA.
Tpanckpunuus — matpuudbli cuaTe3 PHK. [IpuHIMIBI TpaHCKPUNIIMU: KOMIIJIEMEHTAPHOCTb,
AHTUIAPAIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuyeckoii
kaiemxke. Hexooupyrowue PHK.

Tpancmsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OunocunTese Oenka. YcimoBus
O6uocunTe3a 6enka. KogupoBanue aMuHOKUCIOT. Ponb pubocom B OuocuHTese Oenka.

Coepemennvie npedcmasnenus o cmpoeruu ceros. OpraHu3anus TeHoMa y NMpOKapuoT U
syKapuoT. Perynsuusi akTUBHOCTH I'€HOB y mnpokapuoT. ['mmoreza omepona (®. XKakob, XK.
Mano). Monekynapuvle MmexaHusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomsl 2enos. Perynsius 0OMeHHBIX MpolieccoB B kieTke. Kiierounslil romeocTas.

Bupycel — HekeTouHbIe ()OPMBI KU3HH U OOJIMTAaTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusnenmwiii yuxn J{HK-cooeporcawux
supycos, PHK-codepaicawux eupycos, bakmepuogacos. Obpamuas mpanckpunyus, pegepmasa,
uHmezpasa.

Bupycueie 3aboneBaHusi 4enoBeKa, KHBOTHBIX, pactenmnid. CIIUAJ], COVID-19,
COIMAIbHBIE U METUIIMHCKHUE TPOOJIEMBI.

buoungpopmamuxa: unmeepayus u ananuz 6onvuux maccugog («bigdata») cmpyxmypHuix
buonoeuveckux OauHvix. Hanomexwonoeuu 6 oOuonoeuu u meouyuwne. Ilpoepammupyemvie
@dynxyuu denxos. Cnocobvl 00cmasKu 1eKapcms.

JleMoOHCTpanuu
[Toptpetsr: H. K. Konbuos, /1. . IBaHOBCKUH.
Tabmuupe! u cxemsl: «buocunres 6enkay, «I'eHeTnueckuit ko, «Bupyce», «bakrepuodarmy.
IIpakTuyeckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBIN UK KIETKH

Knerounslii numki, ero mepuonasl u perynsnus. Wutepdaza um muro3. OcobeHHOCTH
npolieccoB, nporekaronmx B untepdase. I[loaroroska kierku k naenenuto. IlpecuHrernueckuit
(TOCTMUTOTUYECKHIT), CHUHTETUYECKMM M TOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MEpHOIbI
uHTEp(PAa3bl.

Marpuunenii  cunre3 JHK —  perumkanms. Ilpunouner  perumkanun — JIHK:
KOMILUIEMEHTAPHOCTb,  IIOJYKOHCEPBAaTUBHBIA  CHUHTE3, aAHTUIIAPAJLIEIBHOCTb. MexaHusm
permukannu  JIHK.  Xpomocombl. Ctpoenne xpoMocoM. TemoMepel W TeloMmepasa.
XpOMOCOMHBIIT HA0Op KJIETKHM — KapUOTHUIl. JIMIJIOWIHBIA U TarIouJHBIA HAOOPHI XPOMOCOM.
I'omonornynsie XpoMocoMsl. I11010BbIE XPOMOCOMBI.

Jenenne kinetkn — muro3. CTaguum MHTO3a U NPOUCXOJAIIME B HUX Ipouecchl. Turmbl
MuTo3a. Kaproknnes u nutoknHes. buosiornuyeckoe 3Ha4yeHNE MUTO3A.

Perynsmuss MutoTnueckoro nukia kietkd. [IporpamMMmupyemas kieTtouHas Tubenp —
aromnTo3.



Knerounoe siapo, xpomocomsl, pyHKIIMOHAIbHAATEHOMUKA. Mexanusmul nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kriemkay — buoungopmamuuecxkue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpaunu
Tabmuuplr u  cxembl: <«OKHU3HEHHBI LUK KIETKH», «Muto3», «CTpoeHHEe XPOMOCOMY,
«Pennukanus JJHK».

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKpOIpenaparhl: « MUTO3 B KJIETKaX KOPEIIKa JIyKay.
JlaGoparopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.
JlabopaTopnas padora «Habmonenne MuTo3a B KJieTKax KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenue u GQyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpazue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJIOHHAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIAEATEIIbHOCTH OJHOKJIETOUHBIX opraHu3mMoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJOPOCIH, Ipyrue NpoTUcTsl. KogoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CUCTEMBI OPraHOB.
Opranusm Kak enuHoe 1esoe. 'omeocras.

Tkanu pacrenuit. Tumbel pacTUTENBHBIX TKaHeW: oOpazoBaTenbHas, MOKPOBHAS,
MPOBOAAIIAs, OCHOBHAsA, MexaHuueckas. OCOOCHHOCTH CTpOeHHMsI, PYHKIMNA U PaCHOJIOKEHUS
TKaHE! B OpraHax pacTEHUM.

TkaHM JKMBOTHBIX M  4YeJlOBEeKa. THUIBl JKMBOTHBIX TKaHEH: OIUTEIMAIbHASA,
COEJMHUTENIbHAS, MblleyHas, HepBHasi. OCOOEHHOCTH CTpPOeHUs, GYHKUHUH M pacHoIOKEHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BereraTuBHble ¥ TeHEpaTUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMbI OPTaHOB
JKUBOTHBIX U 4yesoBeka. OyHKIMM OpraHOB U CUCTEM OPTIaHOB.

Omopa Tema opranusmoB. Kapkac pacrenmit. CkeneTsl  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy»kHblil 1 BHyTpeHHUN ckeneT. CTpOEHHE U TUIIBI COEIUHEHUS
KOCTEM.

JBmxeHue opraHu3MoB. JI[BMKEHHE OJHOKJICTOYHBIX OPraHU3MOB: aMEOOHMIHOE,
JKIYTUKOBOE, PECHHYHOE. J[I[BH)KEHHE MHOTOKJIETOUYHBIX PpACTEHUW: TPONM3MBI M HACTHH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KHBOTHBIX U YeJIOBEKa: MblllleyHas cuctema. Pednekc. CkeneTHble
MBIIIIIBI U UX padoTa.

IIntanne opranusmos. Ilormomenre BOJbI, YIIEKUCIOTO ra3a U MUHEPAIBbHBIX BEIIECTB
pacteHussMH. [IuTaHue >KMBOTHBIX. BHYTPHIIOJOCTHOE W BHYTPHUKIETOYHOE NUIIECBAPEHUE.
[TuTanne NMO3BOHOYHBIX >XKMBOTHBIX. OTHENbI MUIIEBAPUTENBHOIO Tpakra. IluimeBapurenbHbie
skenesbl. [InmeBapuTenbHas cuCTEMa Y€I0BEKa.

Hpixanue opraau3MoB. [[pixanue pactenuid. J{prxanne sxuBoTHBIX. uddy3us ra3oB uepe3
MOBEPXHOCTh KiIeTku. KoxHoe nprxanue. JlprxarenbHas moBepxHOCTh. JKabepHoe M JIErO4HOE
JpIXxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHUOHHOE YCIIO)KHEHHE
CTpOEHMS JETKUX I03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cuUcTeMa 4YeloBeKa. MexaHHu3Mm
BEHTWISILIMM JIETKUX Y NITUL U MJIEKONUTAIOMUX. Perynsuus npixanus. J{pixaTenbHble 00bEMBI.

TpaHcnopT BemeCTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcmopT
BEUIECTB y JKUBOTHBIX. KpoBeHocHass cucrema u €€ opraHbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepjue, KpOBEHOCHBIE cOCYIbl M KpoBb. Kpyru



KpOBOOOpaIieHus.  OBOJIIOLIMOHHBIE  YCIOXHEHHMSI ~ CTPOCHHS  KPOBEHOCHOM  CHCTEMBbI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepauia u e€ perysims.

Beinenenue y opraHusmoB. Belnenenue y pacreHud. BeineneHue 'y KUBOTHBIX.
Cokpatutenbubie Bakyoiau. Opranbl BblaeneHus. DuibTpanus, cekpeuuss M odpaTHoOe
BCAChIBaHHE KaK MEXaHU3Mbl pabOThl OPraHoB BbiAeNeHusA. CBs3b MOJOCTU Teja ¢ KPOBEHOCHO
U BBIICTUTEIBHOM cUCTEMaMU. BpineneHnre y MO3BOHOYHBIX XKMBOTHBIX M 4YesioBeka. [loukwm.
Crpoenune u pyHkunonupoBanue Heppona. O6pazoBaHrEe MOYH y YETIOBEKA.

3amuTa y OpraHu3MoB. 3allldTa y OJHOKJIETOYHBIX opraHu3MoB. Cropbl OakTepuil u
LIUCTHI TPOCTEHIINX. 3alllUTa Y MHOTOKJIETOUHbIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XUMHUYECKOM 3a1uThl. DUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M X IPOU3BOAHBIC. 3alllUTa OpraHu3Ma
oT OosiesHed. MmmyHHas cucrema uyenoBeka. KIETOUHBIH W TyMOpaldbHBIH HWMMYHHUTET.
Bpoxnéuueiik u  mpuOOpeTéHHBI  cnenuduueckuii UMMyHHTET. Teopus KIOHAJIbHO-
cenexktuBHoro nmmynurera (I1. Opmux, ®. M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI
opranu3MoB. PoJib BpokIEHHOTO UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazapaxxuMocTe M peryndauus y OpraHu3MoB. Pa3ipakuMocTb y OJHOKIJIETOYHBIX
opranu3moB. Takcucel. Pazgpaxkxumocts U peryisiuus y pacteHuil. PocToBble BemiecTBa U UX
3HauEHUE.

HepBHas cucrema u peduieKTopHAs peryisiiusi y >KHBOTHBIX. HepBHas cucrema M e
OTZEJbl. DBOJIIOIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHCTEMbl y JKMBOTHBIX. OTaensl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bedycrnoBubie u
YCIIOBHBIC PEQIICKCHI.

['ymopasibHast peryssiiiusi U SHAOKPUHHAs CUCTEMa >KMBOTHBIX W 4YesoBeka. JKemesbl
DHJIOKPUHHOM CHCTEMBI M HX TOpPMOHBI. JleicTBUE TOpMOHOB. B3auMMOCBA3b HEPBHOU U
SHAOKPUHHOU cucTteM. [ umoranamo-runoduzapHas cucrema.

JleMoHCTpanuu

IToptper: U. I1. ITaBnoB.
Tabmumet u  cxembl: «OJHOKIETOYHBIE BOJOPOCTH», «MHOTOKJIETOYHBIE BOAOPOCII,
«baktepun», «llpocreitmme», «Opranbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
MO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpOEHHE HACEKOMBbIX», «TKaHU pacTeHHII»,
«KopneBbie cuctembr»y, «CtpoeHue ctednss», «CTpoeHHE IHCTOBOM TIIACTHHKWY», «TkaHu
JKUBOTHBIX», «Ckener uyenoBekay, «llumesaputenbHas cucrema», «KpoBeHocHas cucrtemay,
«/lpixatenbHass  cucrema», «HepBHas cucrema», «Koxa», «MpbleyHas cucremay,
«BpienurensHas cuctema», «DHIOKpPUHHAS cucTteMay, «CTpoeHue MbIby, «MMMyHUTETY,
«KumeunononoctHeie», «CxemMa mUTaHus pacTeHuin», «KpoBEeHOCHBIE CHCTEMBI IMO3BOHOYHBIX
JKUBOTHBIX», «CTpoeHue ruaps», «CTpoeHue IuiaHapun», «BHyTpeHHee cTpoeHue J0KIE€BOro
yepBs», «HepBHas cucrema pwiO», «HepBHas cucrema nsarymkm», «HepBHas cucrema
npecMbikatomuxcs», «HepBHas cucrema ntuny, «HepBHas cuctema MIIEKONMHUTAIOMINXY,
«HepBHas cuctema yenoBekay», «Peduekcy.

O6opynoBaHHe: CBETOBOW MHKPOCKOI, MHUKPOIMpENapaThl OJHOKIETOYHBIX OPTaHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUJIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMIUISIPBl KOMHATHBIX PACTEHUM, TepOapun PaCTeHHUI pa3HbIX OTJIETIOB, BIAXKHBIE MTpenapaThl
KUBOTHBIX, CKEJIETHI TTO3BOHOYHBIX, KOJUIEKITUH OECITO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
o0opyioBaHuEe s JEMOHCTpPAIMM IMOYBEHHOTO U BO3AYIIHOTO THTAHUS PACTCHUH,
pacuieryieHus Kpaxmana M OenkoB 1oJ JeiictBueM (epMeHTOB, OOOpyJOBaHUE IS



JIEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKHMX, MEXaHU3Ma JbIXaTeIbHbIX
JBU)KEHUM, MOJIEJIM TOJIOBHOT'O MO3Ta Pa3INYHbBIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHell pacTeHUI.

JlaGopaTropHas padora «/3yueHue TkaHei )KUBOTHBIX».

JlaGoparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. Pa3MHoOeHMe 1 pa3BUTHE OPTraHNU3MOB

@DopMbI pa3MHOKEHHSI OPraHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U 110JI0BOE. Bubl
6ecI10J10ro pa3sMHOKEHUS: IOYKOBAHUE, CIOPYJIALMS, (parMeHTalMsl, KIOHUPOBaHHE.

ITonoBoe paszmHoxeHue. IlonoBele kieTku, uiaum ramersl. Meiio3d. Craguu Meiiosa.
IToBenenue xpomocoM B Menose. Kpoccunrosep. bruonorndeckuii CMbICI MeH03a U II0JIOBOTO
npouecca. Menos 1 ero MecTo B JKU3HEHHOM LIMKJIE OPIaHU3MOB.

IIpenzaponpimieBoe  pasButue. l'ameroreHes y kMBOTHBIX. IlosoBele  Kenessl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHe MOJOBBIX
KJIETOK.

Omio10TBOpEHNE U SMOPHOHAIBHOE pa3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHUOIOrUs — HayKa O pa3BUTHH
opranu3mMoB. Mopgozcenes — 00na u3 enagnvix npodaem smbpuonocuu. Konyenyua mopghoeenos
u modenu mopghozenesa. Craauu sMOpuoreHe3a KUBOTHBIX (Ha mpuMepe JAryku). Jpobnenue.
Tunsl npobnenus. /Jemepmunuposannoe u neoepmunuposannoe opoobnenue. bnacmyna, munvi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MIIEKOMUTAIOMIKX. 3apOJBIIIEBbIE JINCTKU (TacTpyJIALius).
3aknaZKka OpPraHOB M TKaHEW U3 3apOJBIIIEBBIX JHMCTKOB. B3auMmHOe BiMsSHUE YacTel
pasBUBAIOIIErocs 3apojplma (3MOpHOHANbHAs MHIYKIMA). 3akiajka IJJaHa CTPOCHMS
JKUBOTHOTO Kak pe3yJbTaT HEpapXUYeCKUX B3aUMOJEHCTBUH TIeHOB. BimsHue Ha
AMOpPHOHANILHOE Pa3BUTHE PA3JINYHBIX (PAKTOPOB OKPY’KAIOIIEH CPEIbl.

Poct u pasButue xuBoTHbIX. IlocTamOpuonanbHbIl nepuon. Ilpsmoe u Hempsimoe
pasButue. PaszButne ¢ Meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOYHBIX >KHBOTHBIX.
bronoruueckoe 3HaueHUE MPSMOro M HENPSAMOrO Pa3BUTHUSA, UX PACHPOCTPAHEHUE B IPHUPOJE.
Tunel pocta XMBOTHBIX. DaKTOpHl pEryjsluu pocTa XHUBOTHBIX M uenoBeka. Cranuu
MOCTAIMOPHUOHAIIBHOTO DPAa3BUTHUS y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYelloBeKa.
Crapenue U cMepTh Kak OMOJIOTHYECKHUE MTPOLIECCHI.

PasmHoxeHue u paszputue pacteHuil. ['amerodpur m crnopodur. Meiio3 B KU3HEHHOM
mukie pacreHuil. OOpa3zoBaHMe cmop B Impolecce Meioza. ['ameToreHes y pacTeHM.
OImIog0TBOPEHNE H Pa3BUTHE PACTUTENBHBIX OpPraHuM3MOB. JIBOWHOE OIJIOJAOTBOPEHUE Y
[[BETKOBBIX pacTeHnil. OOpa3zoBaHUe U pPa3BUTHE CEMEHHU.

MexaHu3MBbI peryJIILiiYA OHTOT€HE3a Y PAaCTEHUI U KUBOTHBIX.

JleMoHCTpanun
IToptpetsr: C. I'. HaBammn, X. [lIneman.

Tabmunpel U cxembl: «BereraTuBHOE pa3sMHOXKeHHE», «THUIBI OECMONOr0 Pa3MHOXKEHUSD,
«Pa3MHOXeHnE XIaMHIOMOHaAb», «Pa3MHOXeHue »IBIUIeHB», «Pa3MHOXKEHHE TUAPBDY,
«Melio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHME SHLEKIETKH W CIIEPMAaTO30UIay,
«OcHOBHBIE cTaguu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHe Maiickoro
Kykay, «Pa3Butue capanumn», «Pa3Butue narymkn», «JIBoiiHOe OIMJIOJI0TBOPEHHE Y IIBETKOBBIX
pacteHui», «CTpoeHHE CEeMSH OJHOAOJIBHBIX M JBYJOJBHBIX PAacTeHUN», «KM3HEHHBIM LHKII



MOPCKOM  KamyCTbl», <«OKWU3HEHHBIH UMK Mxa», <«OKU3HEHHBIH UMK TalnoOpOTHUKAY,
«KW3HEHHBIN LIUKIT COCHBI».

OOGopyaoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl SHUIEKICTOK W CIIEPMaTO30MI0B,
Mozelb «L{UKII pa3BUTHS JIATYIIKIY.

JlaGopatopnass  paGora  «l3ydyeHue CTpOCHHMS  MOJIOBBIX  KJIETOK HA  TOTOBBIX
MHUKpOIIpenaparax.

IIpakTuyeckass padora «BbisiBIcHUE TNPU3HAKOB CXOJCTBA 3apOJBIINICH IMO3BOHOYHBIX
JKUBOTHBIX).

JlaGoparopHas padora «CTpoeHHUE OpraHOB Pa3MHOKEHHUS BBICIIMX PACTCHUI.

Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHNU3MOB

Hcropusi cTaHOBIIGHUS W Pa3BUTHS TeHETUKH Kak Hayku. Paborel I'. Mengpens, I'. ne
O®puza, T. Moprana. Ponp oredecTBeHHbIX YUY€HBIX B pa3BUTHH TeHeTuku. Paboter H. K.
Konsuosa, H. U. BaBunosa, A. H. benosepckoro, I'. 1. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodeepa-Pecosckoro.

OCHOBHbIE T€HETUYECKUE MOHATHUS U CUMBOJIbL. ['OMOJIOTHYHBIE XPOMOCOMBI, aJIEJIbHbIE
T€Hbl, aJbTEPHATUBHbIC IPU3HAKH, JOMUHAHTHBIH W PELECCUBHBIA MPU3HAK, T'OMO3MIOTAa,
reTepO3UroTa, YHCTas JIMHUSA, THOPUABI, TeHOTUN, (eHoTur. OCHOBHBIC METOIbl TCHETHKHU:
rHOPHIONOTHYECKUH, IUTOIOTHYECKHIH, MOJICKYIISIPHO-TEHETUYECKUN.

JdeMoHcTpannmn
[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. KonsuoB, H. 1. BaBuios, A. H.
benozepckwii, I'. 1. Kaprieuenko, 0. A. ®unumnaenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! U cxeMbl: « MeTOIbI TeHETHKI, «CXEeMBI CKPEITUBAHUS.
JlabopaTopnasi pa6ora «/lpo3oduia kak 00HEKT FTeHETHUYECKUX UCCIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBbiii 3akoH MeHnens — 3akoH e€IMHOOOpPa3Hs
rudpuaoB nepBoro nokosjeHus. IlpaBuno nomunupoBanus. Bropoil 3akon Menzaens — 3aKoH
pacuienieHus npu3Hakos. L{uTosoruueckue 0CHOBBI MOHOTHOPUAHOTO CKpelMBanus. ['nnoresa
YHCTOTHI FaMeT.

AHanuzupyroniee  ckpemuBaHue.  [IpoMexyTOUHBIH ~ XapakTep  HacieJOBaHMs.
Pacmiennenne npu3HakoB IpH HETIOJIHOM JIOMUHHUPOBAHUU.
Jurubpunnoe ckpemuBaHue. TpeTuil 3akoH MeHzens — 3aKOH HE3aBHCHMOTO

HacJieI0BaHMs MTPU3HAKOB. [{UTOMIOrHYecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBaHUSI.

CueruieHHOe HacnenoBanue npusHakoB. Pabotel T. Moprana. CueruieHHOe Hacae0BaHUE
T€HOB, HAPYUIECHUE CIETUICHUS MEX1y TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIpEAENEHUsS IMosla. AyTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBI M TeTepOraMeTHbId IOJ. ['eHeTHueckass CTPYKTypa IIOJIOBBIX
xpoMmocoM. HaciienoBanre Npu3HAKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak menoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE AEHCTBHE T€HA.
MHOX€eCTBEHHBIM ayuienu3M. B3aumoneicTBuE HEAUIENbHBIX T'€HOB. KOMIIIIEMEHTapHOCTE.
Onucras. [Tonmumepus.

['eHeTMYECKMIT KOHTPOJb PA3BUTHS pPACTEHUM, J>KMBOTHBIX M 4YEJIOBEKa, a TaKxke
(GU3MONOrMYecKUX TMPOIECCOB, TIOBEIEHUS U KOTHUTUBHBIX (yHkuuid. ['eHermueckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOACUCTBUS «XO35MH — MapasuT» U «XO3iUH —



MHUKpOOHOMY. ['eHeTHUecKre acrieKThl KOHTPOJIS M M3MEHEHUsI HAaCJAeACTBEHHON MH(POpMalNK B
MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JleMoOHCTpanuu
[Toptpetsi: I'. Menaens, T. Mopran.
Tabmumbl u cxembl: «IlepBeiii W BTOpOW 3akoHbl MeHnens», «Tpetuit 3akoH MeHaems»,
«Ananuzupymoniee ckpeuBanuey», «Hemonnoe noMmunupoBanuey», «ClieTIIEeHHOE HaclleJ0BaHUE
NPHU3HAKOB Y Apo3oduishy, «I'eHeTnka monay, «Kapuorun yenoekay, «Kapuotun apo30Quiisy,
«Kapuotun ntunb», « MHOKECTBEHHBIN aJllieIu3m», « BzaumoaeincTeie reHoB.
OOGopyaoBaHue: MOJAENIb JUIsl JIEMOHCTpAIlMd 3aKOHOB €IWHOOOpasusi THOPHIOB IEPBOTO
MOKOJICHUSI U PACIICIJICHUS MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HACJIEJI0BAHUS MMPU3HAKOB, MOJIEINb ISl IEMOHCTPALIMK CUEIIJICHHOTO HACIEAOBaHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jpozoduiay.
IIpakTuyeckas padora «U3yyeHne pe3yinbTaTOB MOHOTHOPUAHOIO CKpEIIMBAHHS Y
JPO30(DUITBD».
IIpakTuyeckas padora «/3yueHnue pe3ynbTaToB TUTHOPUTHOTO CKPEUTUBAHUS Y APO30(DHIIBD.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3anmopelictBue TeHoTHIIa M Cpeabl mpu (opMupoBaHHH (eHOoTHNa. V3MEeHUYMBOCTH
Ipu3HAaKoB. KauecTBEHHbIE W KOJMYECTBEHHBIE NPHU3HAKU. Buasl HM3MEHYUMBOCTH:
HEHACJIEJACTBEHHAs U HACJIEICTBEHHAS.

MonudukanronHas U3MEHUYMBOCTb. Ponb cpeabl B (OpMUPOBaHUM MOIUGDUKAIIMOHHON
n3MeHunBocTu. Hopma peakuuu npusHaka. BapuannonHslll ps M BapuanuoHHas kpusas (B.
Horanncen). ColicTBa MOIM(UKAIIMOHHOW H3MEHYUBOCTH.

I'eHoTHMnMUeckass HM3MEHUYMBOCTb. (CBOMCTBA TE€HOTHIIMYECKONM HM3MEHYMBOCTH. Bumsl
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KomOuHaTtuBHas M13MEHUYMBOCTh. Melo03 U MOJIOBOM MPOIECC — OCHOBA KOMOWMHATUBHOMN
M3MEHYUBOCTU. Posib KOMOMHATUBHOM U3MEHUYMBOCTH B CO3JJaHUM I'€HETHYECKOI0 pa3Ho00pa3us
B IIpe/ieJIax OJTHOTO BHJIA.

MyTtannoHHass W3MEHYMBOCTb. BuIbl MyTanuii: TI'€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrHoHTaHHBIE W WHAYUUMPOBaHHBIE MYTAlMM. SINepHBIE M LUTOIJIA3MATHYECKUE MYyTalUu.
ComaTtnueckre M 1oJIOBble MyTaluu. [IpUuuHBl BO3HMKHOBEHHs MyTauuid. MyTareHsl M HX
BJIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOTO Mpoliecca. 3aKOH TOMOJOTHYECKHX
psnoB B HacneacTBeHHOW wu3MeHunBoctu (H.M. BaBuioB). BresnepHas HW3MEHUHMBOCTH U
HACJIEACTBEHHOCTD.

Onucenemurxa u 3NUSEHOMUKA, DPOJb INULEHEeMUYECKUX (PaKmopos 6 HACIe008aHuu U
USMEHYUBOCIU (DeHOMUNUYECKUX NPUSHAKOS V OP2AHUZMOS.

JleMoHCTpanun
[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuner u  cxembl: «Buasl u3MeHYMBOCTH», «MOIU(PUKAMOHHAS H3MEHYHUBOCTDHY,
«KoMOnHATHBHAS  HM3MEHYMBOCTDHY, «Meiio3y, «OnnogoTBOPEHUEY, «['emeTnueckue
3a00JIeBaHUS YeNIOBEKay», « BUIbI MyTammiiy.

OO6opynoBaHue: JKMBble M TepOapHble DSK3EMIUIIPHl KOMHATHBIX PACTEHHH, PpHUCYHKHU
(dotorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYUBOCTH.

JladopaTopnas padora «VccrnenoBanue 3aKOHOMEPHOCTEH MOTU(PUKAIIMOHHON N3MEHYHBOCTH.
ITocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBONY.

IIpakTnyeckas padora «MyTtauuu y 1po30¢puibl (Ha TOTOBBIX MUKPOIIpEnapaTax)».



Tema 14. I'eHeTHKA YeslOBEeKA

Kapuotun uenoBeka. MexayHapojHasi MporpaMma HCCJIEIOBAHHMS TI'€HOMa YEJIOBEKa.
MeTobl U3YYeHHSI TCHETUKH YEJIOBEKA: T€HEAIOTHUECKU, ONM3HEIOBBIN, [MTOTCHETHICCKHIA,
MOMYJISIIIUOHHO-CTATUCTUYECKUIM, MOJIEKYJIsIpHO-TeHEeTUYeCKud. COBpPEMEHHOE OMpeIesICHUE
TE€HOTHIIA: TTOJTHOT€HOMHOECEKBEHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM 4dHciie ¢ moMonisto [111P-
anaymza. HacnencrBennsie 3a00sieBanus yenoBeka. [ eHHbIE 1 XPOMOCOMHBIEC OOJIE3HH YEIIOBEKA.
bone3nun ¢ HacneaCTBEHHOM MNPEApaCIOIOKEHHOCThI0. 3HAUYEHHUE MEJMIIMHCKONW TE€HETUKH B
MPEAOTBPAIICHUHN M JICUCHUM TEHETHYECKHX 3a00JIeBaHUN YeIoBeKa. MEIMKO-TeHETHYECKOe
KOHCYJIbTUpOBaHuEe. CTBOJIOBBIC KIETKU. [[OHATHE «T€HETUYECKOT0 Ipy3a». DTUYECKHUE aCIIEKThI
WCCJICIOBAHHI B 00JIACTH PEAAKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enerndeckue (HakTOpHI MOBBIIMIEHHOW YYBCTBUTEIHHOCTH YEJIOBEKA K (PU3UYECKOMY U
XMMHYECKOMY 3arpsA3HEHHIO OKpyXarlied cpenbl. ['eHeTHueckas MpeapacnoyioKeHHOCTh
YeJIOBEKa K IMaTOJIOTHSM.

JleMoOHCTpanuu
Tabmuner u  cxembl: «Kapwmotun denoBeka», «MeETONbl HW3YYCHHS] TCHETHKH YEIOBEKAY,
«I'eHeTnueckue 3a00J1eBaHUS YETIOBEKA).

IpakTnyeckas padora «CocTaBlieHHE U aHATIU3 POJOCIOBHOIN.

Tema 15. Cenexuusi opraHu3MoB

Jlomectukanus M cenekuus. 3apoXkICHUE CEeIeKIMM M JoMectukauuu. Yuenue H. .
BaBuiosa o LleHTpax npoucxoxaeHus: 1 MHOroo0pas3us KyJabTYPHBIX pacTeHHi. Poib cenexkunu
B CO3JaHUM COPTOB pacTeHUW U 1opoja KUBOTHbIX. CopT, Mopoaa, MMTaMM. 3aKOH
TOMOJIOTHYECKHUX PSAJOB B HaciueACTBeHHOM m3meHunBocTd H. M. BaBunosa, ero sHauenue s
CEJIEKLIMOHHOM pabOTHI.

Mertonbl cenekimoHHOM paboThl. MckyccTBEHHBIN 0TOOP: MaccOBBIH U MHIUBHUIYaIbHBIN.
Dtanbl KOMOMHAIIMOHHOW cenekiuu. VcnpiTanue mpousBoauTeNeld 1mo motomMcTBy. OT6op Mo
TEHOTUITY C MIOMOIIBIO OIIEHKU ()EHOTUIIa TOTOMCTBA U OTOOP MO F€HOTHUITY C MIOMOIIBIO aHAIN3a
JHK.

HckyccTBEeHHBI MyTareHe3 Kak METOJ CeNeKUMOHHOW paboTel. PaguanuoHHbIl U
XUMHUYECKMM MyTareHe3 KakK HCTOYHHUK MyTalUd y KyJbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHWe T€HOMHOTO pENAKTUPOBaHMS M MeToAoB pekoMOuHaHTHbIX JHK nmms
MIOJIYYEHUS UCXOTHOTO MaTepHaa JUlsl CEJIEKINH.

[Tonyyenne mnonumuionioB. BHyTpuBHIoBas rubpuauszanusa. bauskopoacTBeHHOE
CKpelrBaHue, Wiu MHOpuauHr. HepoacTBeHHOE CKpeluBaHue, Uik ayTOpuauHr. I'ereposuc u
ero mnpuuuHbl. Vcmonb3oBaHue rerepo3uca B cenekiuu. OtganéHHas ruOpuUaU3aLys.
[Ipeononenue Oecruiogusi MEXBHAOBBIX T'HOpUAOB. JIOCTHMXKEHMSI CENEKLUUU pacTeHUd u
KUBOTHBIX. «3€1EHAs PeOIOYUL.

CoxpaHeHHEe M HU3Y4YEHHE T€HETHYECKHX PECypCOB KYJIbTYPHBIX PACTEHHUH M MX JIUKHX
poauyei s co3JaHusl HOBBIX COPTOB M THOPHIOB CEIbCKOXO03IUCTBEHHBIX KYIbTYp. M3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamil CelbCKOX03AUCMBEHHbIX U NPOMbICI06bIX
JICUBOMHBIX 6 YEAX VIYYUEHUs CYuWeCmEYIowWux U cO30aHus HO8bIX NOPOO, TUHULL U KPOCCO8, 8
MOM qucie ¢ NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008AHUL, NePedosbiX Uoel U
NepcnekmueHbIX MexHOI02UlL.

JleMoHCTpanun
IToprpersr: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. Il. Jlykesnenxo, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.



Tabmupel u cxembl: «lIeHTpBI NMPOUCXOXKIAEHUSI M MHOroo0pasus KyJIbTYPHBIX pPacTEHHID»,
«3aKOH TOMOJIOTHYECKHMX pSAJOB B HACJIEACTBEHHOW HM3MEHYMBOCTH», «METOIbl CEIEKLUN»,
«Otnanénnas rudbpuam3anusy, «MyTtarenesy.

JlaGopatopHasi padora «l3ydeHue COpPTOB KyJIbTYPHBIX PACTEHUW M TMOPOJ JOMAITHUX
JKUBOTHBIX).

JlabopaTopHas padora «/3ydyeHne METOJI0B CEJIEKIIUN PAaCTCHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHui».

Ikekypeusi «OCHOBHbIE METOABl W JOCTHUKEHHS CENIeKIIMM PAcTeHUH U IKUBOTHBIX (HA
CEJIKIIMOHHYIO CTaHIUIO, TIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIIMYHOE
XO03SICTBO, B JIADOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOTO IIEHTPA)».

Tema 16. BHOTeXHOJIOrUsI M CHHTeTHYeCKasi 0M0/10THs

OOBeKThl, HCIOJb3yeMble B OHOTEXHOJIOTMH, — KJIETOYHbIE M TKAaHEBBIE KYJbTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepUCTUKA. TpaauluoHHAas OUOTEXHOJIOTHS: XJIeOOIeUeHHe,
MIOJIy4€HUE KHUCIOMOJIOYHBIX MPOIYKTOB, BUHOAENUE. Mukpoburonsornueckuii cuures. OObeKTbI
MHUKpOOHOIOrnYeckux TexHonoruit. [IponsBoacTBo Gesika, aMMHOKUCIIOT U BUTAMUHOB.

Co3aHue TEXHONOTMM M MHCTPYMEHTOB  IICJICHANPABIECHHOIO  M3MEHEHUs U
KOHCTPYMPOBAHHsI TEHOMOB C LIEJIBIO MOJYYEHHsI OPraHU3MOB U UX KOMIIOHEHTOB, COJEPKAINX
HE BCTpeYaroIuecs B IPUPoe OMOCUHTETUYECKHE Ty TH.

Knerounas mHxkeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PAaCTCHUM M KUBOTHBIX.
Kpunobanku. Comarnueckass rubpuausanus U comaTtudeckuili smOpuoreHes. lcmonb3oBaHue
TalIOuI0oB B CEINEKUMU pacTeHuil. [lonyuenue MOHOKIOHANbHbIX anmumen. Hcnonvzoseanue
MOHOKNOHANbHBIX U NONUKIOHANLHBIX aHmumen 6 meouyure. VICKyCCTBEHHOE OIJIOJJOTBOPEHHE.
PexkoHCTpykIMa AMIEKJIETOK W KIOHMPOBAaHME JKUBOTHBIX. MeETOA TpaHCIUIAHTAlUM SIAEP
KJIETOK. Texnonocuu 0300po6neHus, KyIbMueUpoGaHuss U MUKPOKIOHANbHO20 PA3MHONICEHUS
CeNbCKOXO03AUCMBEHHbIX KYAbMYP.

XpOMOCOMHas1 U TeHHass MHkeHepus. VICKyCCTBEHHBIM CHHTE3 T'eHa U KOHCTPYUPOBAHHUE
pexomOunantHeix JAHK. Cosoanue mpanceennvix opeanuzmos. JlocTuxkeHUs W TEPCHEKTUBBI
XpPOMOCOMHOW M TE€HHOW MH)XEHEpUH. OKOJIOTMYECKHEe M HTUYECKHE MpoOIeMbl T€HHOU
UHXECHEPUHU.

Meaununackue 6uorexnonoruu. [loctrenomuas nudposas menuuusa. [1IP-quarnocTuxa.
MeTab010MHBIN aHaIU3, TEHOLIEHTPUYECKHUI aHaIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKH COCTOSHUS
ero 310poBbs. Mcmonp3oBaHME CTBOJIOBBIX KJIETOK. TapretHass Ttepamus paka. 3D-
Ovoum)xeHepusi I pa3pabOTKM  (PyHAaMEHTAJIbHBIX OCHOB MEIMIMHCKHX TEXHOJOTHA,
CO3/7aHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJOTMM TpEXMEPHOro OWONPUHTHUHTA U
ckaddonaunra s peuieHus 3a1a4 NepcoHaTn3UPOBAaHHON MEIUIIUHBI.

Co3naHre BEKTOPHBIX BAaKIUH C LEJIbI0 OOECIeYeHHss KOMOMHUPOBAHHOM 3aIllUTHI OT
Bo30yauteneir OPBU, ycraHoBiieHHEe MOJIEKYJISIPHBIX MeXaHU3MOB (yHKimonupoBanus PHK-
CoJIeprKalliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JleMoOHCTpanun
Tabmuubl 1 cxembl: «lcrnonbp30BaHWE MUKPOOPIaHU3MOB B MPOMBIIUIEHHOM IPOU3BOCTBE,
«Knerounas nnxenepus», «l'eHHas HHKEHEPUAY.

JladopaTopnasi padora «/3ydeHne 0ObEKTOB OMOTEXHOIOTHI).

IIpakTuyeckas padora «IloayyeHrne MOTOYHOKHUCIBIX POAYKTOB.

IKkekypeusi «bruorexHonmoruss — BaHEHIlas NPOU3BOAUTENBbHAS CHJIAa COBPEMEHHOCTH (Ha
O6uoTexHoaornyeckoe npous3BoacTso)».11 KIIACC



Tema 1.3apoxneHne u pa3BUTHE IBOJIOLMOHHBIX NPeJCTaBJICeHUH B 0M010TMH

OpomtonmonHas Teopust Y. [lapsuna. [Ipeanoceuiku BO3HUKHOBEHUS JapBUHU3Ma. JKu3Hb
W Hay4dHas nearenbHocTs Y. JlapBuHa.

JBuwxkyume cunbl 9Bodonuu  BuAoB 1o Y. JlapBuHy (BBICOKass WHTEHCHUBHOCTH
PasMHOKEHHUSI OpPraHU3MOB, HACIIEACTBEHHAs HM3MEHUYMBOCTh, OOppba 3a CyIIeCTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cuateTndeckoit Teopuu sBotonuu (CTI). HeltpanbHast TEOpHst SBOIOIUH.
CoBpeMeHHas IBOJIIOIMOHHAsT Ouoorus. 3HaueHUE SBOJIOIMOHHON Teopuu B (GOPMUPOBAHUU
€CTECTBEHHO-HAYYHOU KapTUHBI MUDA.

JleMoOHCTpanuu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kriosbe, Y. [lapBun,
C. C. Yerepukos, . . Hlmaneraysen, . Xonneiin, /. K. benses.
Tabmuubt u cxembl: «Cuctema xxuBoii npupoas! (o K. Jlnanero)y, «JlecTHHIA KUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3M (HOpMHUPOBAHHS MPUCTIOCOOJICHUN Yy PACTCHHI W KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmipyta nytemectBus Y. [lapuna», «Haxoaxu Y. [lapBunay,
«Dopmbl 60pBOBI 32 cymiecTBOBaHue», «I[lopoasl romybeiy, «MHoroobpasue KyabTypHBIX GHopM
kamyctb», «llopoapl moMamHUX >KUBOTHBIX», «Cxema oOpa3oBaHHsi HOBBIX BHUAOB (rmo Y.
JapBuny)», «CxeMa COOTHOLIEHHS JBHWXKYIIUX CHJI 3BOJIOUMM», «OCHOBHBIE IOJIOKEHUS
CUHTETUYECKON TEOPUH SBOITIOLIUN.

Tema 2. MUKpPO03BOIIOLUSA U €€ pe3yJIbTaThl

[Tomynsimust kak 3neMeHTapHas eAuHULa 3BoyolMU. COBpEMEHHBbIE METOJIbl OLEHKU
TEeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphl nonyisiuil. I3mMeHnenne reHo(oH1a oMy IsIiK KaK
AJIEMEHTapHOE HBOJIIOLIMOHHOE SIBJIEHHWE. 3aKOH TIeHeThueckoro pasHoBecus Jx. Xapau, B.
Baiin6epra.

OnemeHTapHble (QakTOpbl (IBWXKYIIME CHJIbI) HBOJIOUMHU. MyTallMOHHBIA Mpolecc.
KombOunatuBHass u3mMeHUMBOCTh. [lpeil) reHoB — ciyuaiiHble HEHalpaBli€HHblE W3MEHEHUs
qacToT ayuiene B momynsauusx. D¢¢ekt ocHoBarens. IDggexkm OYMuLIOUHO20 20PIbILUKA.
CHuoicenue eenemuuecko2o paznoobpasus. npudunvl u creocmeus. llposenenue s¢pgexma
Opetiha 2enos 6 Oonvuwux u manvix nonyaayusx. Murpanuu. W3omsmus  momymsiui:
reorpaduueckast (MpoCTpaHCTBEHHAs), OnoIornyeckas (penpoyKTUBHAs).

EcrectBenHblii oTO00p — Hampamstomuil ¢aktop 3Bomonnu. PopMbl ecTecTBEHHOTO
oTOopa: NBHXKYIIMHA, CTaOWIM3MUPYIOUIMH, paspbiBatomuil (qu3pyntuBHblii). IloigoBoit otdop.
Bo3HUKHOBEHNE U 3BOJIOIUS COLMATBHOTO MOBEIEHUS KUBOTHBIX.

[Tprcnoco0NeHHOCTh OpPraHU3MOB KakK pe3yJibTaT MHUKPOAIBOJIOLUMHU. BO3HHMKHOBEHUE
npucnocoOiaeHnit y opranuzmMoB. Apomopdo3ssl u unmoaganrtauu. [Ipumeps npucrnocodbaeHui
y OpraHu3MoB: Mopdonorndeckue, QU3NOIOrHYECKHe, OWOXMMHUYECKHE, IOBEICHUECKHE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPTraHNU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOIIOIMH.
W3onsauust — ximroueBoil ¢(akrtop BupooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHUs:
ajtonaTpuueckoe  (reorpauyeckoe), CUMIATPUUECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE»
(momummonu3anus, TuOpuaAn3anus). JJIMTeTsHOCTh YBOIOIIMOHHBIX TTPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3Hsl.



Ponp sBomonMoHHOM Ouosiornu B pa3paboTKe HAyuHBIX METOJOB COXpPaHEHUs
O6unopazHooOpaszus. MUKPOIBOIIONUS W KOIBOJIOLUS IMApPa3sHTOB M HMX X035ieB. MeXaHH3MbI
(GhopMUPOBAHUS YCTOWIMBOCTH K AaHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpaunu
[Toptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTaloHHas H3MEHUYUBOCTBHY, «llOMyJsIIMOHHASs CTPYKTypa BHIA»,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «JIBWXKylie CHIBI  3BOJIIOLUN,
«OJKoNoruueckas M30JSIIMS TOMYJISUi ceBaHckoW dopenn», «['eorpaduyeckas u3oIALUSA
JUCTBEHHUIIBI CUOMPCKOM M JTUCTBEHHUIIBI Aaypckoit», «[lomynsnuoHHbIe BOJHBI YUCIEHHOCTU
XUITHUKOB U XKepTB», «Cxema IeHCTBHA ecTecTBEHHOro otbopa», «Popmbl OOpbOBI 32
CyLICCTBOBAHUEY, «MnpycrpuanbHbli MEJIaHU3M», «Kusbie HCKOIIa€MBIEY,
«ITokpoBUTENbCTBEHHAs OKpacka >XHBOTHBIX», «lIpemympexaaromas okpacka >XUBOTHBIX),
«Dusmnonoruueckue agantauumny, «lIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTDY,
«Kpurepun Buga», «Buabl-nBoiinukn», «CrpykTypa Buga B npupoae», «CrnocoOsbl
BunooOpasoBanus», «l'eorpaduueckoe BumooOpazoBaHwe TPEX  BUAOB  JIAHABIIICH,
«IJKOoJNOruuecKoe BHUI000pa3oBaHue BUAOB cuHHUL, «llomummounsl pacrenuit», «KamyctHo-
peneyHblid THOPUIY.

O6opynoBanue: repOapuMl pacTCHHM, KOJUICKIIMM HACEKOMBIX, dYydela NTHII U 3Beped C
OpUMEpaMu Pa3InYHBIX MPHUCIIOCOOJICHHH, Yydesa NMTUI] U 3Bepeil pa3HbIX BHIOB, repOapuu
pacTeHuid OJIM3KUX BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopnasi paboTa «BrisiBIeHIEe H3MEHUNBOCTH Y 0COOEH OJTHOTO BUAAY.

JladopaTtopnass  paGora  «[lpucnocoGneHuss  OpraHu3sMOB W  HUX  OTHOCHUTEJIbHAA
1EJIECO00PA3ZHOCTHY.

JlaGopaTopHnas paGora «CpaBHeHHE BUJIOB 110 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bosionusi 1 eé pe3yJbTaThl

MeTtobl u3yueHus: MakposBoitouy. [laneonTonornyeckue MeToAbl U3y4E€HUS SBOIOIHH.
[Tepexonubie hopMbl U PUIIOrEeHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpapuueckue Metonsl uszydeHus osBomouuu. CpaBHeHue ¢uiopel U (hayHbI
MaTEepHKOB U OCTpOBOB. buoreorpapuyeckue obnactu 3emiau. BUIbI-9HIEMUKN U PETUKTHI.

OMOpPHOJIOTHYECKHE U CPaBHUTEIbHO-MOP(POIOTUYECKUE METO/bl U3YUYEHHS SBOJIOIHH.
['eHeTnyeckne MeXaHU3MbI 3BOJIOLUU OHTOTE€HE3a W MOSIBIEHMSI SBOJIOLMOHHBIX HOBIIECTB.
["'oMostornyHble ¥ aHAJIOIM4YHbIE OpraHbl. PyquMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKyIIIpHO-
reHeTHYecKrue, OHOXMMUYECKHMEe M  MaTeMaTH4eCKUe METOJbl  HM3YyUeHHs  IBOJIOLUH.
["omonornynsie renbl. CoBpeMeHHbIE METOIbI TOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XpPOMOCOMHBIE MyTaI[i{ U SBOJIIOIMSI TEHOMOB.

O6mue 3akoHOMepHOCTH (TpaBwWia) dBOMOUUU. [lpunyun  cmeHvl  QYHKYULL.
HeoGpatumocTs 3Booninu. AnantuBHas paauaius. HepaBHOMEpHOCTh TEMIIOB YBOJIOIUH.

JleMoOHCTpanun
[Toptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mroiep, 3. I'ekkensb.
Tabmuubl u cxembl: «DUIOTEHETUUYECKUN psAA JIOMIATN», «ApPXEONTEpHKC», «3Bepo3yOble
auepsl», «Crerouedansy, «Punnodure», «CeMeHHble MAanoOpoTHUKWY, «buoreorpaduyeckue
30HBI 3emnn», «Jlpelid koHTHHEHTOB», «Pemukthl», «HavambHple cTaguu SMOPHOHATEHOTO
pa3BUTHS  TO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE ¥  aHAJIOTMYHBIE  OPIaHbI,
«PyauMeHTB», «ATaBU3MB, «XpOMOCOMHBIE HAOOpHI YEIIOBEKa W MIMMIIaH3e», «[maBHBIE
HaIpaBJICHUS 3BOIIONUNY, «O0IINEe 3aKOHOMEPHOCTH SBOJTIOLIUN.



O6opynoBaHue: KOJUIEKIIMH, TepOapuu, MyJSDKA HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJJICKIIMH HACEKOMBIX.

Tema 4. [Ipoucxo:kaeHue U pa3BUTHE )KU3HU HA 3emule

Hayunble runore3bl NpPOMCXOXAEHUS KM3HM Ha 3emie. AOHOreHe3 M MaHCHEpMus.
JloHayuHbIE TPEICTaBICHUSI O 3apOXKACHHUU JKU3HM (KpealuoHM3M). ['mmore3a MOCTOSIHHOIO
camo3apo>KJIeHus KU3HU U €€ ornpoBep:keHue oneitaMu @. Penu, JI. Cnannanuanu, JI. Iactepa.
[TpoucxoxkaeHue )Ku3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeOpraHuyeckoi »Bostonuy. [lnanerapHas (reonoruyeckas) 3BOJIOLUS.
XuUMHUECKasi HBOJIONMS. AOHOTCHHBI CHHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpazoBanue mnonumepoB u3 MoHOMepoB. KoarepBarHas
runote3a A. WM. Omnapuna, rumote3za mnepBuuHOro OymboHa Jx. XousjmelHa, reHEeTHYecKas
runoreza I'. Mémnepa. Pubosumbl (T. Yek) m rummoresa «vupa PHK» V. T'mnGepra.
®opmupoBaHue MeMOpaH U BOSHUKHOBEHHUE IPOTOKJIETKH.

Uctopuss 3emnu u Mmeroabl €€ wu3ydeHus. lckomaeMble OpraHMYECKHE OCTaTKH.
['eoxpoHonorust u e€ Meroasl. OTHOcuTenbHass M aOCOJIOTHAass  IEOXPOHOJIOTHUS.
["'eoxpoHOIOrMyYecKas 1IKana: 30Hbl, 3pbl, HEPUObI, STIOXH.

HavanbHble sTanbl opranuyeckoil apomtonuu. [losiBieHre U 3BONIOLUS MEPBBIX KIETOK.
Opomtonuss Meradbonu3zMa. Bo3HuKHOBeHHE mepBbIX 3KocucTeM. COBpeMEHHbIE MUKpPOOHbIE
OMOIUIEHKM Kak aHajor IepBbIXx Ha 3eme cooduiectB. Ctpomaronutsl. [IpokapuoTel u
9YKapHOTHI.

[TpoucxoxaeHue sykapuoT (cHUMOMOreHe3). DBOJIIOLIMOHHOE IMPOUCXOXKAECHUE BHUPYCOB.
[IpoucxoxaeHre MHOIOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHWE OCHOBHBIX  IpyII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl 3BOJIIOLMHU BHICIIUX pacTeHui. OCHOBHBIE apoMOp(o3bl pacTEHUH.
Beixon pacrenuit Ha cymry. IlosiBieHuMe CHOpPOBBIX pPacTeHUM M 3aBOCBAHHE HMH CYIIH.
Cemennble pactenus. [IporcxoxkaeHne BETKOBBIX PaCTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIOIUM KUBOTHOIO Mupa. OCHOBHbIE apoMOP(O3bl KMUBOTHBIX.
Benackas dayna. KemOpuiickuii B3pblB — MOSIBIEHHE COBPEMEHHBIX TUIOB. [lepBble XOpa0OBbIE
*KUBOTHBIE. J)KHU3Hb B BOjie. DBOJIOIUS MO3BOHOUHBIX. [Iponcxoxaenne am¢puOuii U penTHIINil.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHiun kimoueBoro apomopdoza. OcBoeHUe
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3emile 10 3paM U NIEpUOAAM: apXeil, MPOTepO30M, Najaeo30i, ME30301,
KaifHo30M. OOmas XapakTepuCTHKa KIUMaTa W TeoJorMyeckux ImporeccoB. [losBieHue u
pacuBeT XapaKTEepHbIX OpPraHU3MOB. YTJIe00pa3OBaHME: €r0 YCJIOBHS U BIUSHUE Ha Tra30BBIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPaHMsI — DKOJIOTMUECKHE KpU3HUCHI Npouuioro. [IpuumHbl U cinencrBus
MacCcOBBIX BbIMUpaHUil. COBpeMEHHBIH HKOJOTHUECKUI Kpu3uc, ero ocobeHHoctu. IIpobiema
coxpaHeHHUs OuopazHooOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opraHmdeckoro mupa. [IpuHIUMNBI KjIaccuPUKAUU OpPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpanun
[Toptpersr: ®@. Penu, JI. Cnamnanmnanu, JI. Tlacrep, 1. . Meunukos, A. W. Omapun, J[x.
Xonnein, I'. Ménnep, C. Munnep, I'. IOpu.

Tabmuer u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo u3yueHUro
camo3apoxkJeHus xu3Hm», «Cxema onbita C. Mwnepa, I'. FOpu», «Ortanel HeopraHudeckon



sBOoNIIOIMMY, «I'eoxXxpoHosornyeckas mkana», «HadalbHble 3Tanbl OPraHUYECKON SBOIIOLUNY,
«Cxema o00pa3oBaHUsI DJYKapHOT MyTéM cHUMOHOreHe3a», «CucremMa 3>KUBOM MHPUPOIBD»,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «Punmodute», «OTHOKIETOYHbIE
Bozopocinn», «MHoroknerounsle Bogopocan», «Mxw», «llanopornukm», «['onocemeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHui», «(Cxema pPa3BUTUSA IKUBOTHOIO MHpPay,
«ApoMopho3bl  KHBOTHBIX», «IIpocteiimme», «Kumeunononoctasiey, «llmockue dvepBu»,
«YneHuCTOHOrHeEY, «PBIOBIY, «3eMHOBOHEICY, «IIpecMbIKaromuecs», «IITumeny,
«Mnekonuratomuey», «Pa3BuTue KM3HM B apXeWckou spey», «Pa3BuTue IKHM3HH B
MPOTEPO30MCKON 3pe», «Pa3BuTue >KU3HU B TMANCO30MCKOM 3pe», «Pa3BUTHE KU3HU B
Me3030MCKOil 3pe», «Pa3BuTue XU3HM B KailHO30HCKOM 3pe», «CoBpeMeHHas cucrema
OpPraHUYECKOI0 MUPA».

OO6opynoBanue: repdapuu pacTeHUM pPa3IMUYHBIX OTIENOB, KOJUIEKLIMM HACEKOMBIX, BIIAXKHbBIE
IIpenapaTsl JKUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMN MTJIOKOXKUX, CKEJIEThI TO3BOHOYHBIX
JKUBOTHBIX, 4Yydeja NTHUI[ U 3Beped, KOJUIEKIIMM OKAaMEHEJOCTEH, IOJIE3HBIX HCKOIAeMBbIX,
MYJISKU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa sa0oparopHasi padora «MoxenupoBanue onbeitoB Mwmepa—lOpu  no
U3yYEHHUIO Aa0MOT€HHOr0 CHHTE3a OpPraHUYEeCKUX COeIMHEHH B IEPBUYHOM aTMochepey.
JlabopaTopnasi pabora «/3y4yeHue u onucaHue UCKOMAeMbIX OCTaTKOB JIPEBHUX OPraHU3MOBY.
IIpakTnyeckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS PACTEHUI pa3HbBIX OTAEIOBY.
IIpakTnyeckas padora «/3ydeHne ocOOEHHOCTEH CTPOECHUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHe3

Pa3nensl n 3agaun anTponosoruu. MeToabl aHTPOIOIOTHH.

CraHOBJIEHHE TIPEACTABICHUI O NPOMCXOKICHUM YEJIOBEKa. PelMrno3Hble BO33pEHUS.
CoBpeMeHHbIE HAYYHBIE TEOPHH.

CxoncTtBo yenoBeka ¢ JKUBOTHBIMHM. (CuHcTeMaTHUecKOe TIOJIOXKEHHE YeJIOBeKa.
CBuzerenbcTBa CXOJACTBA YENOBEKAa C JKMBOTHBIMHM:  CPaBHHUTEIBbHO-MOP(]OIOrHuecKue,
AMOpHOTOTHYECKHEe, (U3HOJIOTO-OMOXUMUYECKHE, ToBeAeHUeckrue. OTIUYHs 4YeloBeKa OT
KUBOTHBIX. [IpAMOX0KI€HNE N KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rojI0BHOIO
MO3ra U BTOPO CUTHAJIbHON CUCTEMBI.

JBuwxyumme  cuibl  (pakTophl)  aHTpomoreHe3a:  OMOJIOTMYECKHE,  COLUAJIbHbIE.
CooTHo1ieHre OMOJIOTMYECKUX M COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaIuM aHTponoreHe3a. PanHue yenoBekooOpa3Hble 00€3bsHbI (IIPOKOHCYJIbI)
U paHHUE TMOHTHJIBI — OOIIME MPEAKH YeT0BEKOOOPa3HbIX 00€3bsH U J0eH. ABCTPATONUTEKH —
JIBYHOTHE TpeaKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS OpyIuil Tpynaa. UemoBek
NPSIMOXOSAIINI 1M TepBbIN BBIXOJ JtoJel 3a mpeaensl Adpuku. Yenosek reienboeprekuii —
00U PeZIOK HeaHIepTAIbCKOTO YeIOBEKa 1 YelloBeKa pa3yMHOro. YenoBeK HeaH1epTalbCKUN
KaK BHJ JIOJEH XOJOJHOrO KiIMMara. YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JIE€HUCOBCKUMN
YyeJI0BeK, OCBOEHNE KOHTUHEHTOB 3a npeaenaMu Adpuku. [laneoreneTrka u najaeoreHoMuKa.

OBOJIOIUS COBPEMEHHOIO ueioBeka. EcTecTBeHHBIN OTOOp B MOMYJSALUSAX 4YelIOBEKa.
MyTanmoHHbIi nporecc U noauMopdusm. IomynsuonHble BOIHBI, Apeii¢ TeHOB, MUTpaLus U
«a(h ekt ocHOBaTENSH» B MOMYJISLUAX COBPEMEHHOI'O YeJIOBEKA.

Yenoseueckue pacel. [loHsTe o pace. bonbuime pacel: eBporeonaHas (eBpasuiickas),
aBCTpaIO-HErpOUIHAs (PKBATOpHAJIbHAS), MOHTOJIOMIHAsI (a3MaTCKO-aMepUKaHCKas). Bpems u
IyTU paccelieHusT 4YeJloBeKa 1o IulaHere. EauHcTBO yenoBedeckux pac. Hayunas
HECOCTOSITENIFHOCTh ~ pacu3ma.  [IpHCIOCOONCHHOCTh  4YelnoBeKa K  Pa3sHBIM  YCJIOBHUSAM



OKpY’KaroIien cpenbl. BiausHue reorpaduueckoil cpeasl U Apeiida reHoB Ha MOPQOJIOTHIO U
(U3UOIIOTHIO YeTIOBEKA.

MexXIUCUUIIMHAPHBIE METOAbl B (U3HUYECKON (OMOJOTMYECKOW) aHTPOIIOIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIOJIOTMSI M TaJlCOAHTPOIOJIOTHSI  YEJIOBEYECKUX  MOIMYJISALHUMN.

buoconuansabie UCCIIEI0BaHMS IPUPOABI YeJI0BEKa. HccnenoBanue
KO3BOJIIOIIMMOMOJIOTHUECKOTO U COLIUATIBHOTO B UEIIOBEKE.
JleMoHcTpaL U

[Toptpetsr: Y. dapBun, JI. Jluku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmupt  u cxembl: «MeToasl  aHTpomojiorun»,  «l'OJIOBHOM  MO3r  YEJIOBEKay,
«YenoBexkooOpa3Hbie 00€3bsHBDY, «CKENeT YeloBEeKa M CKENeT IIMMITaH3e», «PyIuMeHThl u
aTaBU3MbD», «/[BIKyIIME CHUJIBI AHTPONMOreHe3a», «DBOJIIOIUOHHOE JPEBO YEIIOBEKaY,
«ABcTpanonurek», «HenoBek yMensbli», «HenoBek NpAMOXoIaIuin», «/eHncoBCKUil 4eIoBeK»
«Heannepranbip»y, «KpomanboHIbl», «lIpenku denmoBeka», «ITambl 3BOJIONUU YEIOBEKAY,
«Pacbl yenoBekay.

OOopynoBaHue: MYJSDKA OKAMEHEJIOCTEH, MPEeIMETOB MaTEepPUAIbHOM KYJBTYPhl MPEIKOB
yenoBeka, penpoaykiuu (dotorpadun) KapTUH ¢ MHQOJOTHUYECKUMH U OuOIecKuMU
CIOXKETaMH MPOUCXOXKACHUS YelloBeKa, poTorpaduu HaXOI0K UCKOMAEMbIX OCTaTKOB YeNIOBEKa,
CKEJIET YeJIOBEeKa, MOJICTh Yeperia 4YeJIOBeKa W 4Yepera IMIMMIIaH3€, MOJIEIb KHUCTHU YeJOBEKa U
KHCTH IIMMITaH3€, MOJIETT TOpCa MPEAKOB YeIOBEKa.

JlabopaTopnasi pabdora «/3ydyeHne ocoOEHHOCTEH CTPOCHUS CKEJeTa 4YelOBeKa, CBSI3aHHBIX C
PSIMOXOXKICHUEM.

IIpakTnyeckas padora «/3yueHune 3K0JOrMYECKUX aanTalui YeJTOBEKaY.

Tema 6. OJxosorusi — Hayka O B3aHMOOTHOLICHHMSAX OpPraHu3MoOB H
HAJ0PraHM3MEeHHBIX CHCTEM C OKPY KalolIeH cCpeaou

3apoxaeHre U pa3Buthe dKoioruu B Tpyaax A. I'ymOGompara, K. @. Pymwse, H. A.
CesepuoBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3amaum skosjoruu. CBsi3b
HKOJIOTHUH C IPYTUMHU HayKaMH.

Metonasl skonoruu. [loneBbie HaOmOAEHUSA. DKCIEPUMEHTHI B IKOJIOTUU: MPHUPOJIHBIE U
naboparopHbie. MogenupoBaHue B 3KOJIOTHH. MOHUTOPUHT OKPY>KAIOIIEH Cpellbl: JIOKaIbHBIMH,
pPErHOHANIbHBIN U TJI00ATbHBIH.

3HaueHUe SKOJOTMYECKMX 3HAHUM IS 4YeloBeKa. DKOJIOTMYEeCKOe MHPOBO33pPEHHE Kak
OCHOBa CBf3€HM uyenoBeuecTBa € MNpupoAoid. DOpMHUPOBAaHHE 3KOJOTUYECKOW KyJIbTYPbl U
HKOJIOTMUECKOM IPaMOTHOCTU HACEJICHUS.

JleMoOHCTpanun
[Toptpersr: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuelr 1 cxembl: «Pazmensr skomorum», «MeTonasl dSKojorum», «CxemMa MOHHMTOPHUHTA
OKPYXAIOIIEH CpeabD».
JladopaTopnasi padora «/3yueHne METO0B SKOJIOTHUECKUX UCCIICOBAHUI.

Tema 7. Opranusmsl U cpeaa 0OMTaAHUA

Okonoruyeckrue (akTopbl U 3aKOHOMEpHOCTH uX JeictBus. Knaccudukanus
HKOJIOTMYECKUX  (akTOpoB:  abMOTHYEeCKHe, OHOTHYEeCKHe, aHTpornoreHHele.  OOuue
3aKOHOMEPHOCTH JIeMcTBUS 3KoJornueckux ¢akropos. [Ipasuno munnmyma (K. [npenrens, 1O.
JInbux). TonepanTHOCTH. DBPHONOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.



Aobunotndeckue (akTopbl. CBET Kak 3KoJOTHUeCKui (akTop. JleiicTBUe pa3HbIX y4acTKOB
COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TIPYIIbl PACTEHUN M JKUBOTHBIX I10
OTHOILLIEHHUIO K cBeTy. CUrHanbHas pojb cBeta. @oTonepuoiusm.

Temnepatypa kak skojoruueckuii ¢akrop. [leiicTBue TemmepaTypbl Ha OpPraHU3MBI.
[TolikniioTepMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Brnaxnocte kak skonoruueckuii ¢akrop. IlpucnocoOnenuss pacteHH K MOIAECPKAHUIO
BonHOro Oamanca. Kiaccudukanms pacteHuid 1o OTHOWmEHHIO K Boje. Ilpucmocobnenus
JKUBOTHBIX K N3MEHEHHIO BOJIHOI'O PEXHUMA.

Cpenpl oOuTaHMsI OpPraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs, TTyOWHHas
NOJNOYBCHHAsI, BHYTPHOpraHU3MeHHas. (DHU3MKO-XMMUYECKHE OCOOCHHOCTH cpell OOWTaHHA
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B Pa3HBIX cpeiax.

buonornueckue putmbl. BHeniHue u BHyTpeHHHE pUTMBbL. CyTOUHBIE U TOJAMYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM yCIOBUH JKU3HH.

XKuznennsie Gopmbel opranu3moB. [lonsarue o >xu3HeHHOU (opme. KuzHeHHBIE (OPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KYyCTApDHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpPAaBBI.
Kvznennole QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, TE€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHHS U 00pa3a KU3HHU.

buotnyeckne ¢dakropel. Buapl OMOTHYECKMX  B3aWMOJCHCTBHN: KOHKYPEHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMsbl. [lapazutusm, koonepanus, MyTyaln3M, KOMMEHCAIU3M
(KBapTUpaHTCTBO, HaxyieOHMYecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TOIMHUYECKHUE,
dopuyeckue, dadbpuyeckue). 3HadyeHHE OMOTHMYECKHUX B3aUMOJICHCTBUMN Ui CYLIECTBOBAHUS
OpraHu3MoB B cpesie ooutanus. [IpuHINIT KOHKYPEHTHOTO UCKJIIOUEHUS.

JleMoOHCTpanuu
Tabnuubl U cxeMsbl: «IKoJoruuecKue GakTopb, «CBETOBON CHEKTP», « IKOJOTHUECKUE TPYIIIbI
JKUBOTHBIX I10 OTHOLIEHHIO K CBETY», «TE€NIOKpOBHBIE KUBOTHBIEY», «XOJOAHOKPOBHBIE
KUBOTHbIEY», «DPU3NONOrMYECKUEe aJanTali XUBOTHBIX», «Cpeapl OOMTaHUS OpPraHu3MOBY,
«buonornyeckue puTMbD, «KusHeHHble (HOpMBI pacTeHun», « KuzHeHHbIe POPMBI KUBOTHBIXY,
«IJKOCHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «DKOCUCTEMa XBOMHOro Jeca», «llemu nurtanus»,
«XunHnyectBoy, «Ilapazutuzm», «Konkypenuus», «Cumomnosy, «KommeHcanusmy».
OOGopyaoBanue: repbapuu pacTeHU W >KUBOTHBIX, IPUCTIOCOOJICHHBIX K BIUSHUIO PA3IMYHBIX
AKOJOTHYECKUX (HAaKTOPOB, TrepOapuu CBETONIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIUBBIX
pacTeHHii, cBEeTONIOOUBbIE, TEHETIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE pacTeHUs, repOapun
U KOJUJICKIIMM TEIUIONIOOMBBIX, 3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTeHUH, dydena NTULl U
3Bepel, Tepbapuu pacTeHui, OTHOCSIIUXCS K TurpoduraM, Kcepoduram, Me3zopuram,
KOMHAaTHbIE PACTEHUS JAHHBIX TPYMI, KOJJIEKIIUH XUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpeaax,
repObapuy U KOJJIEKIIMM PACTEHUH M >KMBOTHBIX, O0JIAAAIONIUX YepTaMH MPUCIIOCOOICHHOCTH K
CE30HHBIM HW3MEHEHMSM YCJIOBHUH >KHU3HH, repOapuu M KOJJICKIMM PACTEHHH W SKUBOTHBIX
pa3IMYHBIX JKU3HEHHBIX (OpPM, KOJUIEKIIMM JKUBOTHBIX, YYAaCTBYIOIIMX B pa3jIMYHBIX
OMOTHYECKUX B3aMMOJCHCTBUSIX.

JlaGopaTopHnas paGora «BpisiBIeHHE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSTHUIO CBETaY.
JlaGopatopnass paGora «BbIABIeHME NPUCIOCOOJNEHUH  OPraHM3MOB K  BIUSHHIO
TEMIEPATYPbI».

JlabopaTopHasi paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.



Tema 8. JkoJiorusi BUA0B U MOMYJIS LU

DKOJIOTUYECKUE XapaKTepUCTUKU nonyisauuu. [lomymnsuus kak Ouosioruyeckas cucrema.
Ponp HeogHOpOmHOCTH cpenbl, GU3MUECKUX OaphepoB M OCOOEHHOCTEW OMOJIOTMH BHIIOB B
(dbopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI NOMyJIsiiuii. OCHOBHBIE TOKA3aTENN MOMYJISAIIH:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAs M IOJOBasi CTPYKTYpa, POXKIAAEMOCTb, MPUPOCT, TEMII
pOCTa, CMEPTHOCTb, MUTPALIMSL.

DKoJiloruueckasl CTpykTypa nomyssiiuu. OneHka 4YHUCIEHHOCTH mnomyisuuu. [unamuka
NONYJIALMY U €€ perysanusa. buornueckuil noreHuman nonyiauuu. MoaenupoBaHue JUHaAMUKU
nonyysauuu. Kpusble pocra uucineHHoctu nonyisuud. Kpusele BbDKuMBaHMSA. Perymsnus
YUCICHHOCTH TIOMYJISIIIUNA: POJh (PAKTOPOB, 3aBUCSINUX M HE 3aBUCANIMX OT IUIOTHOCTH.
DKoJjoru4eckue crpareruu Buaos (r- u K-crparerun).

[TonsitTue 00 »sKonoruueckoi Humie Buga. MecrooOutanue. MHoromepHass MoOJeb
skosiorndeckot Humm/x.M. Xaruuncona. Pasmepsl skonorndeckor Huiu. IloTeHuuanbHas u
peau30BaHHAs HUILIHU.

Bun kak cucrema momymsiuuid. Apeayibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUH.
DKOJIOTMYECKUE IKBUBAJIICHTBHI.

3aKOHOMEPHOCTU IIOBEJECHUS M MUrpAalMi >KUBOTHBIX. buojornueckue WHBa3UU
qy>KEPOJIHBIX BUJIOB.

JleMoOHCTpanuu
[Toptpet: Ix. U. XaTunHCOH.

Tabmuipl U cxeMmbl: «ODKOJIOTMYECKUE XapaKTEePUCTUKH momynsauuny, «lIpoctpancTBeHHas
CTpyKTypa mnonyusiun», «Bo3pactHple mnupamuasl nomysisuun», «CKOpPOCTh 3aceieHust
MOBEPXHOCTU 3EMJIM Pa3IUYHBIMH OpraHuzMamu», «Mopenb skonorudeckor Humm Jhx. .
XaT4MHCOHAY.

O6opynoBanue: repOapuu paCTeHUA, KOJIEKIIUN KUBOTHBIX.

JladopaTopnas padora «[IpucrnocoOneHus ceMsH pacTEHUN K pACCEICHUIOY.

Tema 9. Jkos0rus cooduecTB. IKOJOrH4YeCKUe CHCTEMBbI.

CoobmectBa opraHu3MoB. buoreHo3 u ero cTpykrypa. CBsi3u MeXJy OpraHu3Mamu B
OuoreHose.

Oxocucrema kak oTkpelTasg cucrema (A. JIx. Tencnu). ®DyHKUMOHANbHBIE OJIOKU
OpPraHU3MOB B HIKOCHUCTEME: IMPOIYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpodudeckne ypOBHH.
Tpoduueckue nenu u cetu. Adbnorndyeckue O10KU 3KocucTeM. [1oUBBI M HIIBI B AKOCHCTEMAX.
KpyroBopot BeIecTB 1 MOTOK SHEPTUHU B IKOCHCTEME.

OcHOBHBIE TTOKa3aTeIN YKOCUCTEMBI. briomacca u mpoayKIusi. DKOJIOTUIECKAE TUPAMUJIBI
yucesl, OMomMacchl ¥ SHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpotixu. @nykmyayuu. HanpapieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIECTB — CyKIeccuu. IlepBuuHbIe U BTOPUYHBIE CYKIECCHHM U UX
NPUYMHBL. AHTpONOreHHble BO3JCHCTBUS Ha cykuneccu. KimMakcHoe cooOuiecTso.
bropa3znoobpa3ue 1 moJHOTa KPyroBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTH COOOIIECTB.

[TpuponHbIE KOCUCTEMBI. JKOCUCEMbL 03ED U peK. DKOCUCEeMbl MOpeu U OKeaHo8.
Dkocucmemvl myHOp, 1€cos, cmenell, NyCHblIHb.

AHTpOTIOTEHHBIE  YKOCHCTEMBL. ATpOJKOCHCTeMa. ArpomeHo3. Pazmuums wmexmy
AQHTPOIIOTEHHBIMU U TTPUPOIHBIMH SKOCHCTEMAMH.



VYpb6oskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opoackas ¢iiopa u dayhna.
Cunantponuzanusi ropojckoii ¢aynel. buomormueckoe u  XO3AHCTBEHHOE 3HAYCHUE
arpodKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMUPOBAHUS  OCHOBHBIX  B3aUMOJCWUCTBUNA  OpraHM3MOB B
sKocuctemax. Ponv kackaomozo spgexma u 6ud08-30upukamopos (Kinouesvlx 6udos) 8
@yukyuonuposanuu  dxocucmem. llepeHOC DHEPTUM W  BEIIECTB MEXAY CMEXKHBIMU
DKOCUCTEMaMH. YCTOMYMBOCTb OpPraHU3MOB, IOMYJSILIMA U OKOCHCTEM B  YCIOBHUAX
€CTECTBEHHBIX M AHTPOIIOTE€HHBIX BO3/1EHCTBUM.

Mexanuzmsl  8030eticmeus  3a2psA3HeHUll  PA3HLIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, —NONYIAYUOHHOM U  IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONO2EHHO20 6030eucmeusi. MeToqoI0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIIOIE€HHBIX SKOCHUCTEM.

JdeMoHcTpannmn
IToptper: A. JIx. Tencnu.

Tabmuner u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMa NIMPOKOJIMCTBEHHOTO JIEcay,
«JKocucTeMa XBOMHOro Jseca», «DyHKIUMOHaIbHBIE TPYINIBI OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopor BemecTB B 23kocucteMe», «llemu muTaHus (macTOMIHAs, JETPUTHAN)»,
«IKoJoTUYECKas MUPaMHIa YUCEID», « DKOJIOTrHYecKas mupaMuia OnoMacch», « IKOJIOrHIecKas
nupamuja sHeprum», «OOpasoBanue Oosora», «llepBuunast cykueccus», «BoccraHoBieHue
jeca mocie mokapay, «IJKOcHCTeMa 03epa», «ArpoueHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEPruu B arpoieHosey, «lIpumepsl ypooskocucTem.

OO6opynoBaHue: TepOapun PaCTCHHM, KOJUICKIIUN HACCKOMBIX, Yydelia MITUI] U 3Bepeil, repbapuun
KYJbTYPHBIX U JJUKOPACTYILUX PACTEHUN, aKBAPUYM KaK MOJIEIIb SKOCUCTEMBI.

IIpakTnyeckas padora «/3yyeHue u onrcanue ypOoo3KOCHCTEMBD».

JlaGopaTtopnas padora «/3yueHue pa3HOOOpa3Hsi MEJKUX IMOYBEHHBIX UJIEHHUCTOHOTHX B
Pa3HBIX SKOCUCTEMAX).

IKekypeusi «OKCKypcHusi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIbHBIN MM MOMMEHHBIH JIyT, 03€p0, 00JI0TO)».

IKCKypeust «DKCKYpCHsl B arposKocHcTeMY (Ha IOJIe WM B TEINIMYHOE XO3SHCTBO)».

Tema 10. Buocdepa — rinodanbHas 3KocucTeMa

buocdepa — obmennanerapHas obosiouka 3eMiid, Te CYHIECTBYET WIIM CYIIECTBOBaja
*u3Hb. Pa3BuTHe npeacrasienuii o ouocdepe B Tpyaax 3. 3tocca. Yuenue B. U. Bepnaackoro o
6uocdepe. Obnactu 6nocdeps! u e€ cocran. XKupoe BeniecTBo Onocheps! U ero GyHKIHH.

3aKOHOMEPHOCTHU cylecTBOBaHUs Onocdepsl. OcodeHHOCTH Onochepsl Kak rio0ambHOM
sKkocucTeMbl. J[MHamMuyeckoe paBHOBecue B Ouocdepe. KpyroBoporsl Bemects u
OMOreoXMMHYECKHEe UKIBI (YIiiepo/a, a3oTa). PUTMHUUHOCTS siBIeHU# B Ouocdepe.

3onaneHOCTh Onochepsl. IlonsTre o 6nome. OCHOBHbIE OMOMBI CYIIIH: TYHJIpa, XBOHHBIE
Jeca, CMEIIaHHbIe U IMIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIyCThIHU, TPOIIUYECKHUE JIeca,
BBICOKOTOphs. KiMmar, pacTuTeNbHbBIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Crpyktypa ¥ (YHKIMS OJKUBBIX CHCTEM, OIEHKa HX PpECypCHOro TIOTeHLIHana u
6uochepHbIX QyHKIUI.

JleMoOHCTpanun
[Toptpetsr: B. U. Bepuanckuii, 3. 3rocc.
Tabmuubr u cxemsl: «leoctepsr 3emnn», «KpyroBopor azora B mpupozae», «Kpyrosopor
yriaepoaa B npupoae», «Kpyrosopor kuciopoaa B npuponae», «KpyroBopor Boabl B IpUPOIEY,



«OcHoBHBIE OmoOMBI cymmny», «Knumatmdyeckue mosica 3emnm», «TyHmpay, «Taiiray,
«Cmemannbii  sec», «llupokonmuctBennsit nec», «Crenb», «CaBaHHa», «IlycThIHSY,
«Tponunyecknuii nec».

Ob6opynoBanue: repdapuy pacTeHUN pa3HbIX OMOMOB, KOJIEKIIMU KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYKawOIIas cpeaa

DKONOTUYECKHEe KpHU3WChl M WX NpUYUHBL. Bo3neiicTBue uyenoBeka Ha Owuocdepy.
3arpsizHeHuE BO3AyLIHOM cpeabl. OxpaHa Bo3ayxa. 3arps3HEeHHE BOJHOM cpenpl. OxpaHa
BOJIHBIX pecypcoB. Pa3zpymienue nouBsl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue KiinMara.

AHTpOIIOTEHHOE  BO3JCHCTBME HA pPAcTUTEIbHBIA M KMBOTHBIM Mup. OxpaHa
PaCTUTEIBHOTO U XUBOTHOTO MHpa. OCHOBHBIC MPHUHIIMITBI OXPAHBI MPUPOABI. KpacHbIe KHUTH.
Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caabl ¥ 300JOTHYSCKHC
MapKu.

OCHOBHBIC TIPUHIIAITEI YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA W MPHUPOABI. ParoHaapHOe
NPUPOJIONIONB30BAHUE M COXpaHEHHWE Ouojormueckoro pasHooOpasus 3emumn. OOmme
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpPH3HUCa
U €r0 BEpOSITHBIC OCIEACTBHSI.

Pa3BuTHE METONOB MOHHTOPHHTA PAa3BUTHS ONACHBIX TEXHOTCHHBIX IPOIIECCOB.
Cucmemubie ucciedosanus nepexooa K pecypcocbepezaiowelti U KOHKYPEHMOCHOCOOHOU
snepeemuxke. buonozuueckoe paznoobpasue u duopecypcvl. Hayuonanvhvle ungopmayuoHnmvie
cucmemvl, obecneuugaroujue 00CMyn K UHDOpMAYUU NO COCMOSHUI) OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMayuy IKoCUCmem 1 cnoco608 bopvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemMHuix 9KOCUCTEM.

JleMoHCTpanun
Tabmuiel U cxembl: «3arpsisHeHHe atMochepbl», «3arps3HeHue ruapochepb», «3arpsi3HeHue
nouBsly, «llapauKoBbIil dhdexT», «Ocodo oxpaHsieMble MPUPOIHBIE TeppUTOpHN», «Moaenu
YIPaBIISIEMOTO MUPAY.

O6opynoBanue: Gororpaduu oxpaHseMbx pacTeHUM U KUBOTHBIX KpacHolt kauru Poccuiickoi
®enepanun, KpacHol KHUIM peruoHa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'N
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
MPOrpaMM CPETHETO O0IIero 00pa3oBaHusl: TMYHOCTHEBIE, METAIIPEIMETHBIC U TIPESIMETHBIC.

B cTpyKkType JIMYHOCTHBIX pe3ylbTaTOB OCBOEHUS MPOTPAMMbl IO OHOJOTHH BbIACICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOyYaroIIMMHCA  POCCUHMCKONW  Tpa)JIaHCKON
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIHHOCTH M CaMOOIPEAENICHUIO,
Haiuyue momusayuyu K OOyUECHUI0O OWOJIOTHH, YeleHanpagieHHoe paszeumiue BHYTPECHHUX
yOEXJIEHUM JTMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH M MCTOPUUYECKUX TPATUIUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMDb O0YYaIOIIUXCSI PYKOBOACTBOBATHCA B
CBOCH  JEATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAMHU, TPUCYIIUMHU  CHCTEME
OMOJIOTMYECKOTO  00pa3oBaHUsA, HaIudyue NPABOCO3HAHUS  DKOJOTUYECKON  KYJbTYPHI,
CNOCOOHOCMU CMABUMb 1I€TTA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JInaHOCTHBIE Pe3yNbTaThl OCBOCHUS MPOTPaMMBbl 110 OMOJIOTHH JOCTHTAIOTCSA B €IMHCTBE
y4eOHOM M BOCIHTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAAUIIMOHHBIMH POCCHHCKUMU
COIIMOKYJIbTYPHBIMH, UCTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSAMH, IPUHITHIMH B
0011eCTBE MpPaBWIAMH W HOPMaMHU TOBEJIECHUS M CIOCOOCTBYIOT MPOIIECCaM CaMONO3HAHUS,
CaMOBOCITUTaHUS U CaMOPAa3BUTHsI, PA3BUTHsI BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBOXEHHSI K 3aKOHY M IPABOMOPSAKY, YEIOBEKY TpyJda M CTapuieMy IOKOJIEHHIO, B3aUMHOIO
YBOKCHHS, OCPEeKHOTO  OTHOIICHUS K  KyJbTypHOMY  HACJICOUI0O W TPAJUIHUIM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH cpee.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHs Y4eOHOTO mpeaMeTa «bruonorus» JAOMKHBI OTpaxarh
TOTOBHOCTh M CIOCOOHOCTH O0Y4aroIIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEU
MO3UIIMEH JUYHOCTH, CHUCTEMON IICHHOCTHBIX OPHUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX
yOeXJIEHU, COOTBETCTBYIOIIMX TPAJWIHUOHHBIM IIEHHOCTSM POCCHUUCKOTO  OOIIecTBa,
pacIIMpEeHNe KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTH B MPOLECCE Pealn3allid OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
1)rpa:xxaaHcKoro BOCIMTaHUSA:

e chopMUPOBAaHHOCTh  TPAKIAHCKOW  TMO3UIMK  OOydaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO 00IIECTBA;

® OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, yBaX€HHWE 3aKOHA U
MPaBOTIOPSJIKA;

® TOTOBHOCTh K COBMECTHOW TBOPYECKOW NEATEIHHOCTH IMPH CO3JAHHH Y4YEOHBIX MPOEKTOB,
pEIICHNHN YUYeOHBIX U TTO3HABATEILHBIX 3a/1a4, BHITIOJIHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

® CIOCOOHOCTH OMPEAEIsATh COOCTBEHHYIO MO3UIUIO MO OTHOIICHHUIO K SBICHHUSIM COBPEMEHHOM
>KH3HU U OOBACHATH €€,

® YMEHHE yYUTHIBATh B CBOUX JIEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJCHCTBUS
TIOJIeH ¢ pa3HBIMU YOKICHHUSIMU, KYJIbTYPHBIMHU IIEHHOCTSIMU U COIUATBHBIM TOJIOKEHUEM;

® TOTOBHOCTh K COTPYIHHYECTBY B TPOIECCE COBMECTHOTO BBITIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX M HCCJEI0BATENbCKUX 3a/lay, YBAKUTEIBHOIO OTHOUIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYX JACHUH CIIOPHBIX BOMPOCOB OMOJIOTUYECKOTO CONCPIKAHNUS,

® TOTOBHOCTH K T'YMaHUTapHOH U BOJOHTEPCKON JESATENbHOCTH;



2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUHCKON Tpa)KTAHCKOW HMJICHTUYHOCTH, MATPUOTHU3MA, YBAKEHUS K
CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Iepes PoauHON, roprocty 3a ¢BOM Kpau, CBOIO
Poauny, cBOM s3BIK M KyJNbTYpy, IIPOLUIOE M HACTOSIIEE MHOTOHAIIMOHAJIBHOI'O Hapoja
Poccuu;

LEHHOCTHOE OTHOULIEHUE K MPUPOJHOMY HACJIEIHUIO U MaMATHUKAM IPUPOJIbI, TOCTUKEHUSIM
Poccun B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTH OIICHMBATh BKJIAJl POCCUMCKHX YYEHBIX B CTAHOBJICHHE M Pa3BUTHE OHUOJIOTHH,
MOHMMAaHUS 3HAa4YeHHs OMOJIOTMU B IO3HAHUU 3aKOHOB MHPUPOJBI, B >KU3HH 4YeJIOBEKa M
COBPEMEHHOT0 00I1IeCTBa;

uzelHas yoekIEHHOCTh, TOTOBHOCTD K CITY>KEHHIO | 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32
€ro Cyan0y;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUS

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCUICKOr0 HapoAa;

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 IOBEJCHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMIO0 U NPUHUMATh OCO3HAHHBIE PELICHMS, OPUEHTUPYSICh Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJa/la B IOCTPOEHUE YCTOMUNBOIO OYyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POIUTENSIM, CO3JAaHUIO CEMbU HA OCHOBE OCO3HAHHOIO
MIPUHATUSA LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU € TPAAULIUAMU HapooB Poccuu;

4) ICTETUHYECCKOI0o BOCIIMTAHUA:

ACTETUYECKOE OTHOILUEHUE K MUPY, BKJIOYas ICTETUKY ObITa, HAYYHOIO MU TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIEHHUI;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3ACUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPD@KEHHIO B pa3HbIX BHUJAX MCKYCCTBA, CTPEMJIEHUE MPOSBISATH
KayecTBa TBOPUYECKON JTMUHOCTH;

5) ¢pusuyeckoro BocnuTaHus, GOpMHUPOBAHMA KYJIbTYPbl 310POBbSI U IMOLMOHAJIBLHOIO
Os1aromostyqusi:

NOHMMaHWE M pealn3alus 310pOBOro M Oe30macHoro obpasa >KU3HHU (340pOBOE NMUTAHHE,
cOOJII0/IEHHE TMTUEHUYECKUX IIPAaBUII U HOPM, COAJTaHCHPOBAHHBIN PEXUM 3aHATUH U OT/bIXA,
perynsipHas (u3nyeckas akTHUBHOCTb), OEpEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOUIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXHUYECKOMY 3/10pPOBbIO;

MOHMMAaHNE [IEHHOCTH MPaBWJI MHAWBUIyaJIbHOTO U KOJIJIEKTUBHOTO O€30MacHOr0 MOBEICHUS
B CUTYalUAX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHME TMOCTEICTBUM M HENpUATHS BpPEAHbIX NpPUBBIUEK (YMOTpPeOJICHUS aAJIKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K AKTUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM M COLIMAJIbHOW HAIpPaBJIEHHOCTH,
CHOCOOHOCTh MHUIMHPOBATH, IJIAHUPOBATH M CAMOCTOSTENBHO BBIMOJHATH — TaKyIO
JESTEILHOCTB;

MHTEpEC K pPa3IUyHbIM cdepaM MNpodecCUOHANbHON JeSTENbHOCTH, YMEHHE COBEpUIaTh
OCO3HaHHBII BBIOOp Oyaymiel mnpodeccuu M Ppealn30BBIBATE COOCTBEHHBIE JKU3HEHHBIC
TIJIaHbL;



TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOPa30BaHHUIO Ha TPOTSHKEHUU BCEH
KHU3HH,

7) 3K0JIOTHYECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKHU 11eJIec000pa3Hoe OTHOIIEHHE K MPUPOJE KAaK MCTOYHHMKY XU3HH Ha 3emiie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBIIIICHUE YPOBHS OSKOJOTHYECKOW KYyJIBTYphl: TPUOOPETEHHE OMNbITa TUIAHUPOBAHUS
MOCTYIIKOB M OIEHKU WX BO3MOXHBIX IMOCIIEICTBUH /ISl OKPYKAFOIICH CPEIbI;

OCO3HaHHUE TJI00aTBFHOTO XapaKTepa IKOJOTHISCKUX MPOOJIeM U IyTel UX PeIIeHUs;
CIIOCOOHOCTH MCIOJIL30BATh MIPHOOPETAEMBbIC TIPU M3YUCHUH OWMOJIOTUN 3HAHUS U YMECHUS MPU
pemieHnn MpoOieM, CBSI3aHHBIX C PAlMOHAIBHBIM TPUPOJIONOIH30BAHUEM (COOIIIOICHNE
MIPAaBUJI MOBEACHHS B MIPUPOJIC, HANIPABICHHBIX HA COXPAHCHUE PAaBHOBECHS B IKOCHUCTEMAX,
OXpaHy BHUJOB, SKOCHCTEM, OHoChephl);

AKTUBHOC HETPUSITHE JCHCTBUHN, TPUHOCAIINX BPE OKPYKAFOIIEH MPUPOIHON cpelie, YMCHHE
NPOTHO3UPOBATh HEOJIArONPUATHBIC HSKOJIOTUYECKUE IOCIEACTBUS  MPEIITPUHAMACMBIX
NEHCTBUH M IPEIOTBpAIATh UX;

HAIMYUE PA3BUTOTO JKOJOTUYCCKOTO MBINUICHUS, JSKOJIOTHYECKOH KYJIbTYpBHl, OIBITA
JESTCIIbHOCTH JKOJIOTUYECKOW HAINPAaBJICHHOCTH, YMEHHS pPYKOBOJICTBOBAaThCS HUMH B
MO3HABATEIFHON, KOMMYHHKATUBHOW W COLMAIBHOW TPAKTHKE, TOTOBHOCTH K YYacTHIO B
NPAaKTUYECKOHN IEATEILHOCTH SKOJIOTUICCKON HAIIPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 O3HAHUSA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKM U OOILIECTBEHHOW NPAaKTUKH, OCHOBAHHOI'O Ha JHAJOre KyJlbTyp, CIIOCOOCTBYIOIIEIO
OCO3HAHHUIO CBOEr0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YMTATEIbCKOW KYJBTYphl KaK CpeICTBa B3aHMMOJCHCTBUS
MEX]1y JIFOJIbMU U TIO3HAHMSI MUPA;

NOHMMAaHHUE CHeUMPUKU OUOJIOTMM KaK HayKd, OCO3HaHHUS €€ poiu B (OpMHUpPOBAHUU
PAllMOHATILHOTO HAYYHOTO  MBILIUICHHS, CO3JJaHUU LEJIOCTHOTO NpPEJACTaBIE€HUS 00
OKpYXaloIlleM MHpEe KaK O €IUHCTBE MpPHUPOAbI, YeJIOoBeKa M O0IIecTBa, B IO3HAHUU
HNPUPOHBIX 3aKOHOMEPHOCTEH M PEeLICHUH TPOOJIeM COXpaHEHHsI TPUPOTHOTO PABHOBECHS;
yOexXIEHHOCTh B 3HAUYMMOCTH OHMOJOIMH JUIsI COBPEMEHHOW IMBMIIM3AIMM: OOecredeHus
HOBOT'O YPOBHS Pa3BUTHUSI METUIIMHBI, CO3/1aHUE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemarb pecypcHble MpoOJeMbl pa3BUTHs YEJIOBEYECTBA, IOHMCKA IMyTell BbIXOAA U3
II100abHBIX KOJIOTUYECKUX MPOoOJeM U oOecriedeHusl nepexoaa K yCTOWUYMBOMY Pa3BUTHIO,
palMOHATIBHOMY  HCIIOJIb30BAaHHIO MNPUPOAHBIX PpECypcoB U (POPMHUPOBAHMIO HOBBIX
CTaH/IapTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJTYYEHHHM OMOJIOTMYECKUX 3HAHWHM B LIENSAX TOBBIIMIEHUS 0O0Iei
KYJIbTYpBl, €CTECTBEHHO-HAYyYHOIl TI'pDaMOTHOCTH, KaK COCTaBHOM dYacTH (DyHKIIMOHAJIBHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUpPYEeMOil Ipu N3y4eHUN OHOJIOTHH;

NOHMMAHHUE CYIIHOCTH METO/J0B I[I03HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCMOJIb30BaTh IMOJTy4YaeMble 3HAHUSA JUIs aHajiu3a U OOBSICHEHUS SIBICHUUN
OKpPYXAaIoIIero MUpa M MPOUCXOASIIMX B HEM HM3MEHEHMH, YMEHHE JelaTh 00OCHOBAHHbIE
3aKJIIOYEHHUsST Ha OCHOBE HAyyHBIX (DAKTOB M HMMEIOLIUXCS JaHHBIX C LEJIbI0 MOJYYEeHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO MCII0JIb30BaTh OMOJIOTMYECKUE 3HAHUS I PELICHUs podsieM
B PEAJIbHBIX )KU3HEHHBIX CUTYaLUX;



® OCO3HAHHE ILIEHHOCTH HAy4YHOM J[EeATENbHOCTH, T'OTOBHOCTb OCYLIECTBIATh NPOEKTHYIO M
UCCIIEI0BATEIbCKYIO JeATEIbHOCTh HHUBHULYAJIbHO U B IPYIIIIE;

® TOTOBHOCTh M CIIOCOOHOCTb K HENPEpPHIBHOMY OOpPa30BaHUIO U CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HaHMH IO OHMOJIOIMH B COOTBETCTBUHM C KH3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3ysibTaTbl OCBOEHHs y4yeOHOro mnpeamera «buojorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHPOBO33PEHHS OOYYAIOIIUXCA  MEKIUCHUIUTMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U cnenu(uKy MeToI0B MO3HAHMSI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPIUs,
SBJICHME, IpPOILecC, CHUCTeMa, HAay4HbId (DaKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, HCCIeAOBaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT U JPYTue);yHUBEpPCaIbHbIC
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHHUKATUBHbIC, PETYJATUBHBIE), 00eCIeUnBaIOIINE
¢dopmupoBaHue (YHKIMOHAIBHOM I'PaMOTHOCTH M COLMAIbHOM KOMIIETEHIMU OOYy4aroIIMXcs;
CHOCOOHOCTh o0yyaroImuxcs UCII0JIb30BaTh OCBOEHHBIE MEXINCLHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHBbIE JAEUCTBUS B I103HABATEIbHOW U
COLIMAJIbHON IIPAKTHKE.

B pesynprare u3ydeHuss OMOJIIOTMM Ha YpOBHE CpeaHero ooOmiero oOpa3oBaHUs Yy
oOyuarorierocsi 0yayT copMupoBaHbl MO3HaBaTeIbHbIE YHHUBEpCalbHblE yuyeOHbIE JeCTBHUA,
KOMMYHUKATHBHBIC YHHUBEpCAJIbHBIC Yy4YeOHbIE [EHCTBUSA, PpETYISATUBHBIC YHHBEpCAJIbHBIC
yueOHbIE AeMCTBUSI, COBMECTHASI I€ATEIBHOCTD.

MertanpeameTHble pe3yabTaThl OCBOCHMS INPOrpaMMbl CpeIHEero o0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHBIMHU NMO3HABATEJIbHBIMH AeHCTBUSIMMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

® CaMOCTOSATENbHO (OPMYJIMPOBATh M AKTyaJM3UpPOBaTh Mpo0ieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

® JCIIOJIb30BaTh MPU OCBOEHUM 3HAHMH NMPHUEMBI JIOTHYECKOIO MBILIUICHUS (aHalu3a, CUHTE3a,
CpaBHEHHMsI, KjacCHUPHUKaluu, 000OIIEHUs), pacKpbIBaTh CMBICI OMOJOTMYECKHUX IOHSATUI
(BBLAETATH UX XapaKTepHbIE MPU3HAKY, YCTAHABIMBATh CBS3U C IPYTUMU MOHATHIMH);

® ONpeAenaATb LENH JEATEIBHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM UX JTOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTAaBICHHBIMU LIENSIMU;

® JCMOJb30BaTh OWOJIOTHYECKHE TOHATUS Il OObACHEeHUs (AKTOB M SBJICHUH IKUBOM
IIPUPOJIBI;

® CTPOMUTH JIOTHUECKHUE PACCYXACHUs (MHIyKTUBHBIC, I€AYKTHUBHBIC, [0 AHAJIIOTHUHU), BBISBIATH
3aKOHOMEPHOCTH U NMPOTUBOPEUHUS B PACCMAaTPUBAEMBIX SIBICHUSIX, (POPMYIUPOBATH BBIBOJIBI
U 3aKJIIOYEHMUS;

® NPUMEHATH CXEMHO-MOJIENbHbIE CpPEACTBA JUIsl MPEACTABICHUS CYIIECTBEHHBIX CBs3ed U
OTHOIIICHUN B M3y4YaeMbIX OMOJIOTHYECKUX OOBEKTaX, a TAKKe MPOTHUBOPEUUN PA3HOTO POJa,
BBISIBJICHHBIX B PA3JIMYHBIX HH(POPMALIMOHHBIX UCTOYHHUKAX;

e paspalaTbIBaTh IJIAH pPEIIEHHs MPOOJIEMBI C YYETOM aHAIM3a UMEIOIIUXCS MAaTePUAIBHBIX U
HEMaTepUaIbHBIX PECYPCOB;



BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHMBATh COOTBETCTBHUE PE3YJILTATOB LENAM,
OLICHUBATh PUCKU MOCIEACTBUN ACSATEIbHOCTH;

KOOPJAMHUPOBaTh U BBINOJHATH pabOTy B YCIOBUSX pPEATBHOrO, BUPTYaJIbHOIO U
KOMOMHUPOBAaHHOT'O B3aUMOACHCTBUS;

pa3BUBATh KPEATHUBHOE MBIIUICHUE NP PEIICHUH )KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCAeN0BATEIbCKHE TeHCTBHS:

BJIaJACTh HAaBbLIKaMU y‘{e6HO-I/ICCHeI[OBaTeHLCKOI>'I n HpOGKTHOfI ACATCIIbHOCTH, HAaBBIKAMH
pasperieHus mpo0iaeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOMCKY METOOB
peICHUA NPAKTUYCCKUX 3a/1a4, HPUMCHCHHUIO Pa3JIMYHbIX MCTOJ0B ITO3HAHU A,

UCTIOJIB30BaTh Pa3lIMYHBIC BUJBI JIEATCIBHOCTH [0 TIOJYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEpIpEeTalnu, MPeodpa3oBaHUI0 U MPUMEHEHHIO B YUEOHBIX CUTYallUsX, B TOM YHCJE TPU
CO3JIaHUH YYEOHBIX U COIIMATBHBIX IPOCKTOB;

(GopMHpOBaTh HAYYHBIH THIT MBIIUICHUS, BIaJCTh HAYYHOH TEPMUHOJOTHEH, KIIFOUCBBIMHU
MOHATUSIMH U METOIAMHU;

CTaBUTh U (OPMYJIMPOBATh COOCTBEHHBIC 3aJaud B OOpA30BATEIbHON JCATEIBHOCTH H
YKU3HCHHBIX CUTYAIIHsX;

BBIABJIATH IMIPUYUMHHO-CIICACTBCHHBIC CBA3W U AKTYAJIM3UPOBATH 3alavy, BbIJABUI'aTb I'MIIOTE3Y
e pelleHHs, HaXOIMTh apryMEHTHI IS JI0Ka3aTejIbCTBa CBOMX YTBEP)KICHUH, 3aJaBaTh
[apaMeTpbl U KPUTEPUU PEILCHUS,

AHAJIM3UPOBATDH ITOJYUCHHBIC B XOAC PCIICHUA 3aJdavdMd PC3yJIbTAaTbhl, KPUTUYCCKHU OLUCHHUBATDH
X JOCTOBCPHOCTD, IIPOrHO3UPOBATE USMCHCHUC B HOBBIX YCJIOBUAX;

JaBaThb OUCHKY HOBBIM CUTyallUIM, OUCHHUBATH HpHO6pCTéHHbII>'I OIIBIT,

OCYILECTBIISITh IIEJICHANIPABICHHBI MOWCK TepeHOca CPEICTB W CIIOCOOOB JIEHCTBHS B
PO EeCCHOHATIBHYIO Cpey;

yMETh  TIEPEHOCHTHh 3HAHUS B  TO3HABATCIBHYKD W  MPAKTHYECKYIO  00JIACTH
KU3HEACATCIIBHOCTH,

YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BbIIBUI'aTb HOBBIC MHJACHU, IMpcAyiaraTb OPHUIMHAJIBHBIC MOAXOAbI W PCHICHUA, CTAaBHUTb
POOJIEMBI U 33J1a4H, JTOITYCKAIOIUE ATbTEPHATUBHBIE PEIICHHSL.

3) padora ¢ unpopmanmeii:

OpUEHTUPOBATHCS B Pa3NUYHBIX HCTOYHHKAX HHpoOpMAIUK (TEKCTe Y4eOHOro mocoous,
HAay4YHO-TIOMYJIAPHOM  JUTEepaType, OHOJOTMYECKHX  CJOBapsiX U  CIPABOYHHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B HTepHeTe), aHANMM3UPOBATh MHPOPMAIMIO Pa3IUIHBIX
BUIOB © (OpM TPEICTABICHUS, KPUTHUECKH OICHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHBOPEUYNUBOCTH;

dbopMyupoBaTh 3ampochl W TMPUMEHSTh PA3MYHBIE METOJbl MPU TOUCKE W 0TOOpe
Ouosiornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33/1a4;

npuoOpeTaTh OMBIT HCIOJIB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM;
CaMOCTOSITENILHO ~ BBIOMPATh  ONTHMANBHYIO (QOpMYy TMPEACTaBICHUS OHOIOTHUYECKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIbI, PUCYHKHU U JIPYTO€);

UCIIONIb30BAaTh HAYYHBIM S3BIK B KayecTBe CpeACTBa Npu paboTe ¢ OUOIOTHYECKOM
nH(popMaIen: TPUMEHATh XUMUYECKUE, PU3NIECKHEe U MAaTEMAaTHYECKUE 3HAKW M CUMBOJIBI,
dbopMyIbl, abOpeBUaTypy, HOMEHKIATYpPY, HCIIOJIB30BaTh U TMPeoOpa3oBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISITHOCTH;



BJIQ/JIETh HABBIKAMU pAaclo3HaBaHUS W  3alIUThl  UHGoOpManuu, HHGOPMAIMOHHON
0e30MacHOCTH JIUYHOCTH.

OBJ1ajieHNe YHHBEPCATbHBIMH KOMMYHHUKATHBHBIMH e CTBHSIMM:
1) o6menne:

OCYIIECTBIISITh KOMMYHHUKAIIMU BO BCeX cepax >KU3HH, aKTUBHO Y4acTBOBATH B JHAJIOTE WU
JUCKYCCHM MO CYIIECTBY OOCY>KIaeMmMoi Tembl (YMEHHUE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CY)KJIEHHUsSI OTHOCHUTEJIbHO BBIINOJHEHUs NpeajaracMod 3alayd, Y4YUThIBaTb HMHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUNA JPYTUX YYACTHUKOB JIMAJTIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOalbHbIE CPEACTBA OOIIEHUS, TIOHUMATh 3HAUYCHHE COLMAIbHBIX 3HAKOB,
MPEINOCHUIOK BO3HUKHOBEHHUS KOHQUIMKTHBIX CUTYallud, YMETh CMATYaTh KOH(JIMKTHI U
BECTHU 1E€PETOBOPHI;

BJIQJIETh PA3IWYHBIMU crmoco0aMu OOIIEHHS W B3aWMOJCUCTBUA, TMOHUMATh HAMEPEHHS
OpYTUX JOJeH, NPOSBIATh YBAKHUTEIHHOE OTHOILIEHHE K COOECEAHMKY M B KOPPEKTHOU
dbopme hopMyIIUpPOBATH CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAs AeATeIbHOCThD:

MOHMMATh WU MCIIOJb30BATh MPEUMYIIECTBA KOMAaHIAHOW W WHIUBUAYaIbHOW pabOThl NpHU
pelieHuH  OMOJOrMYecKod mpoOjemMbl, OOOCHOBBIBaTh HEOOXOAMMOCTb IPUMEHEHHS
IrpyHIoBbIX (GOPM B3aUMOJICHCTBUS IPU PEIICHUN YUEOHOH 3aauu;

BbIOMpaTh TEMAaTUKy M METOJIbl COBMECTHBIX JEHCTBUM C y4€TOM OOILIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4ICHA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOMU AEATEIBHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
0 €€ MOCTH)KCHMIO: COCTABJIATH IUIAH JEHUCTBUM, PACHPENECIATh POIU C y4ETOM MHEHHU
YYaCTHHUKOB, 00CYKJIaTh pe3yJIbTaTbl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJA0T0 yYaCTHHKA KOMaH[bl B OO pe3ysbTaT Mo
pa3pabOTaHHBIM KPUTEPUSIM;

[pejlaraTb HOBBIE IIPOEKTHI, OLEHUBATh HIEU C IO3ULHUUA HOBHU3HBI, OPUIMHAIBHOCTH,
MIPaKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh ITO3UTUBHOE CTPATErMYECKOE MOBEJCHUE B PA3JINYHBIX CUTYALMAX, IIPOSBIIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OgJjiajieHNe YHUBEPCAJIbLHBIMH PeryJissTUBHBIMH e CTBHSIMU:
1) camoopranu3amnusi:

UCIONIb30BaTh OMOJOTUYECKHE 3HAHMS IJIsl BBISIBICHUS MPOOJIEM M UX PEIICHUS B KU3HEHHBIX
U YUeOHBIX CUTYyaIHSIX;

BLIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHM IEJeBbIE U CMBICIOBBIC YCTAHOBKH B CBOUX
JEUCTBUSIX U MOCTYNKAX MO OTHOIICHHIO K JKUBOW MPUPOJIE, CBOEMY 3JJ0POBBIO U 3I0POBbIO
OKPY’KaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISATh TMO3HABATENBHYIO JICSITEIIBHOCTh, BBISBIATH MPOOJIEMEI,
CTaBUTh W (HOPMYJIHPOBaTH COOCTBEHHBIC 3aJadyll B 0Opa30BATEIbHOW JEATEIBLHOCTH U
KU3HCHHBIX CUTYaIHSIX;

CaMOCTOSITENIbHO COCTaBIIATh IUIAH PEHICHUS MPOOIEMBbI C yU4ETOM HUMEIOUINXCS PECypCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M TIPEAOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;



® pacIIUpPSATh PAMKH y4eOHOTrO IpeIMeTa Ha OCHOBE JINYHBIX IPEANOYTEHUIH;

e JleaTh OCO3HAHHBIA BEIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHUE;

® OLIEHUBATh NPUOOPETEHHBIN OIBIT;

e crnocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKOH 3pyIULIMU B pasHbIX 00JacTIX
3HaHMUH, IOCTOSTHHO NOBBILIATh CBOM 00pa30BaTENbHBIN U KyJIbTYPHBII YPOBEHbD.

2) CAMOKOHTPOJIb:

e 1aBaTb OLICHKY HOBBIM CHUTyallMsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH, OLICHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

e BJIAJICTh HABbIKAMM 103HABATEIbHOM PE(ICKCHM KaK OCO3HAHMs COBEpLIAEMBIX NEHCTBUH U
MBICIUTENIBHBIX IPOLIECCOB, HX PpEe3yJbTaTOB M OCHOBAaHUM, HCIOJIb30BaTh ITPUEMBI
pediexcun Ui OLIEHKU CUTYalluH, BBIOOpa BEPHOT'O PEIIECHUS;

® yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS [10 UX CHIKECHHUIO;

® [IPUHMMATh MOTUBBI U apIyMEHTBI IPYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIBHOCTH;

3) npunsiTHE cedsl M APYIHX:

® TNpPUHUMATH Ce0sl, MIOHUMAasi CBOU HEJIOCTATKU M JOCTOWHCTBA;

® IIPUHHMMATb MOTHBBI U APIYMEHTBI APYTUX IPU aHAJIN3E PE3YJIBTATOB IEATEIbHOCTH;

e [pU3HABaTh CBOE MIPABO U MIPABO APYIHX Ha OIIUOKH;

® Ppa3BUBAThH CIIOCOOHOCTH MOHUMATh MUP C O3ULIUH JIPYTOro YeI0oBeKa.

INPEAMETHBIE PE3YJIBTATDI
[IpenmeTHble pe3ysibTaThl OCBOEHUS coOjep)KaHMs yueOHoro mpenmera «buomnorus» Ha
yri1y0JE€HHOM ypOBHE OPUEHTHPOBAHbI Ha obecnieueHre npoGuiIbHOro o0yueHust o0ydaromuxcs

O6uonorun. OHM BKIIOYAIOT: crenuuyeckue Ay OWOJIOTMM HAay4HblEe 3HAaHUS, YMEHHUS U

CrocoObl JEHCTBUII 1O OCBOEHMIO, HMHTEpPIpPETAlMd U MpPeoOpa3oBaHUIO 3HAHUM, BUIbI

NeSITeIbHOCTH MO TOJyYEeHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B PA3JIMYHBIX Y4EeOHBIX, a

TaK)K€ B PEAJIbHBIX )KM3HEHHBIX CUTyauMsX. [IpeamerHble pe3ybTaThl IPEICTaBIECHbI 110 T01aM

U3YYEHHUS.

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUs yueOHoro mnpenmera «buonorus» B 10 Kaacce

JOJIKHBI OTPaXKaTh:

e c(OopMHUPOBAHHOCTh 3HAHUH O MECTE€ W POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX HAayK, B
(OpMHPOBAHNN E€CTECTBEHHO-HAyYHOW KAapTHHBI MHpa, B IMO3HAHWU 3aKOHOB IMPUPOJBI U
pelieHud MpoOJieM palMOHAIBHOTO TMPUPOJIONONb30BaHUS, O BKJIaJe POCCHUMCKUX U
3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH,

e BJaJICHUE CUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJAraromiue
Ounoyoruueckre TepMUHbI U TOHATHSA (KHU3HB, KJIETKa, OpraHu3M, MeTado0JIi3M, TOMEOCTa3,
CaMOpETYJISIIMSL, CaMOBOCIIPOM3BEACHHUE, HACIEACTBEHHOCTb, W3MEHUUBOCTb, POCT U
pa3BuTHE), OHojoruyeckue Teopuu (kierouHas teopus T. IlIBamna, M. llneiinena, P.
BupxoBa, xpomocomHas Teopusi HacieacTBeHHocTtu T. Moprana), yuenus (H. 1. Basunosa —
0 IEeHTpax MHOrooOpasusi W TPOUCXOXKAEHUS KYJIbTYPHBIX PpAcTeHHil), 3aKOHBI
(enmHOOOpa3ust TOTOMKOB TIEPBOTO  TOKOJIEHHUS, pPACLICIJICHHS, YHUCTOTHI  TaMerT,
HE3aBUCUMOTO HacienoBaHus [ .MeHnzaens, TOMOJOTMYECKMX pSIOB B HACIEACTBEHHON
n3MmeHunBoctu H. V. BaBuiioBa), mpuHIMIBI (KOMITJIEMEHTAPHOCTH);

e BJaJICHUE OCHOBHBIMH METOJaMH HAy4YHOTO IO3HAHHUSA, HCIOJIb3YEMbIX B OHOJIOTMYECKUX
HCCJICIOBAHMSX KUBBIX OOBEKTOB (OMUCaHUE, U3MEpPEHNE, HAOIIOICHHE, SKCTICPUMEHT);



® yMEHHE BBIIEIATH CYIIECTBEHHbIE MPHU3HAKU: BHUPYCOB, KJIETOK MPOKAPHOT M 3YKaApHOT,
OJIHOKJICTOYHBIX 1 MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4HCIIe OaKTepuid, IpuOOB, paCTeHHUI,
KUBOTHBIX M 4YeJIOBEKa, CTPOEHHUS OpPraHOB U CHUCTEM OPTraHOB DACTCHMI, >KUBOTHBIX,
YeJ0BEKa, INPOIECCOB JKU3HEACATEIbHOCTH, TPOTEKAIOUIMX B OpPraHU3Max pacTeHH,
JKUBOTHBIX U 4YEJIOBEKa, OWOJIOTMYECKHUX IMPOLECCOB: OOMEHa BemiecTB (MeTadoyu3M),
IpEeBpalleHHs] SHEPTrUH, OpPOKEHHUS, aBTOTPO(MHOrO M TeTepOTPO(HOro THUIIOB MUTAHUS,
dorocuHTE3a M XEMOCHHTE3a, MHTO3a, MeiHo3a, TaMeToreHe3a, AMOpHOreHesa,
NOCTAMOPHOHAIBHOTOPA3BUTHSA, PA3MHOXKEHUS, HWHIUBUIYaJbHOTO pPAa3BUTHUS OpraHHU3Ma
(oHTOTreHE3a), B3aMMO/ICHCTBHUS TCHOB, T€TEPO3KCa, HCKYCCTBEHHOTO 0TOOPA;

e yMEHHE YCTaHABJIMBAThb B3aUMOCBSI3M MEXIY OpPraHOMAAMH KIETKH U UX (YyHKIUSMHU,
CTPOCHHEM KIJIETOK Ppa3HbIX TKaHEW M HMX (QYHKIHUSIMH, MEXAy OpraHaMd M CHUCTEMaMH
OpraHOB y PaCTEHUH, )KUBOTHBIX U YEJIOBEKa U UX (PYHKIMSIMH, MEXKAY CUCTEMAMH OPTaHOB U
uX (QYHKOUSIMH, MEKAy OJTarnaMd oOMEHa BEIeCTB, JTalaMd KJIETOYHOTO MHUKJIA W
KU3HEHHBIX IUKJIOB OpPraHM3MOB, JTallaMH SMOpPHMOHAIBHOTO pAa3BHTHS, TEHOTUIIOM U
dbenotunom, peHOTHIIOM U (haKTOpaMHU Cpebl OOUTAHMS;

® YMEHHE BBISBJIATH OTIUYMUTEIbHBIC MPHU3HAKUA KUBBIX CHUCTEM, B TOM YHCIE pPAaCTEHUH,
JKUBOTHBIX U YEJIOBEKA;

® YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIHME APTyMEHTHI, OWOJIOTMYECKYI0 TEPMUHOJIOTHIO H
CUMBOIIMKY JJIs JOKa3aTeNIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX CUCTEMAaTUYECKUX TPYIII;

® yMEHHE pelIaTh OMOJOTMYECKUE 3aaud, BBIABISATH MPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIY
UCCJIETyeMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBICHUSMHU, JIeJaTh BBIBOABI U MTPOTHO3BI HA
OCHOBAHHU TIOJTYYCHHBIX PE3YJIbTATOB;

® yYMEHHE BBINOJHATH JIA0OpAaTOpPHBIE M MpPaKTHUECKHE pPaldoThl, COOJNIIOAATh MpaBWiia IpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

e yMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh MX OKCIEPUMEHTAIBHBIMUA CpPEACTBAMH,
bopMyIHpys 1eNb WCCIEJAOBAHMS, AaHAIM3UPOBATh IIOJYYEHHBIC pE3yNbTaThl M JIENaTh
BBIBO/IBI,

e yMEHHE Yy4YacTBOBAaTh B Yy4eOHO-MCCIIEOBATENbCKON paboTe MO OMOJIOTMH, 3KOJOTMH U
MeIUIUHEe, TPOBOIUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOINECTB, U MyOJINYHO MPEACTaBIAThH
NOJIyYeHHbIE PE3YJIbTaThl HA YUYEHUUYECKUX KOH(DEpEeHIUX;

® yMEHHE OIEHMBATh STHUECKUE aCTEKThl COBPEMEHHBIX MCCIIEIOBAaHUA B 00JIACTH OMOJIOTUH U
MEIUIUHBl (KIIOHHPOBAaHUE, HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANpPABICHHOE H3MEHEHHE
TeHOMa U CO3/IaHHe TPAHCTEHHBIX OPTaHN3MOB);

® yMEHHE OCYULIECTBIIATh OCO3HAHHBIN BBIOOp Oynyieil nmpodeccrHoHanbHON AESITENTbHOCTH B
o0iacTH OWONOTHH, MEIUIUHBI, OMOTEXHOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA,
MUIIEBOW TMPOMBIIUICHHOCTH, YTIIyOJsTh IO3HABATEIbHBI HMHTEpEC, HAINpaBICHHBINH Ha
OCO3HAHHBII BBIOOP COOTBETCTBYIOIIEH NPOPEcCHd U MPOJOKEHHE OHOJIOrMYECKOro
00pa30BaHUs B OpPraHU3aLHUAX CPETHEro MPO(pEeCCHOHATBFHOIO U BBICILIET0 00pa30BaHMU.

[IpeameTHBIE pE3yNbTaThl OCBOCHMS ydueOHOro mpenmera «buonorus» B 11 Kaacce NOMKHBI

OTpaXKaTh:

e chOPMUPOBAHHOCTH 3HAHUI O MECTe W pPOJIM OMOJOTUU B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOopMUPOBaHUN COBPEMEHHOH €CTeCTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHWUU 3aKOHOB
MPUPOJIBI U PEIICHUU YKOJIOTUYECKUX TPOOJIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
paloHaIbHOIO MPHUPOAONOIL30BaHUs, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOLICHHS K



MpUpPOJIe, OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHICKHUX M 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OHOJIOTHH;

YMEHHME BJaJETh CHUCTEMOM OMOJIOIMYECKHMX 3HAHMM, KOTOpas BKJIOYAET ONPEICIICHUS U
MOHMMAHHUE CYIIHOCTH OCHOBOMOJATAIOIINX OMOJIOTMYECKHX TEPMHHOB M TOHSTUW (BHII,
sKocucTtema, Owocdepa), Ouonormyeckue Teopuu (dBosonioHHass Tteopus Y. JlapBuHa,
CUHTEeTHYeCcKas Teopust »Boitonun), yueHus (A. H. CeBepuoBa — 0 MyTsAX W HaIlpaBICHUAX
spomonnu, B.W. Bepuaackoro — o Ouocdepe), 3akoHbl (TeHeTHdyeckoro paBHoBecus JIxK.
Xapnu u B. BaitnOepra, 3aponsimeBoro cxoacrsa K. M. bapa), npasuna (Munumyma lO.
JIubuxa, HSKOJIOTMYECKOW NHUPAMHAbl SHEPTHH), TUNOTe3bl (Tumore3a «vupa PHK» V.
I'unGepTa);

YMEHHE BJIAJE€Th OCHOBHBIMH METOJAaMH HAy4YHOTO IIO3HAHUS, WCIOJIb3YEMbIMH B
OMOJIOTHYECKUX MCCIEAOBAHUAX JKHUBBIX OOBEKTOB M SKOCHUCTEM (ONHCaHUE, HU3MEpEHue,
HaOJI0/IEHUE, SKCIIEPUMEHT ), CIOCOOAMH BBISBIICHUS M OIEHKHA aHTPOMOTEHHBIX N3MEHEHUH B
PUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPHU3HAKUA: BHJOB, OHOTE€OIEHO30B, JKOCHCTEM U
Onocdepsl, CTaOMIM3UPYIOIIETO, ABIKYIIETO M pPa3pbIBAIOLIETO E€CTECTBEHHOTO O0TOOpa,
AIIOMATPUYECKOTO0 W CHUMIIATPUUYECKOT0 BUA000pa30BaHUS, BIUSHUS JBIKYIIUX CHJ
SBOJIIOIMH HAa TeHO(OH MOMYJISIHNH, MPUCIIOCOOIIEHHOCTH OPraHU3MOB K cpefie 0OOWUTaHUs,
YepeloBaHMUs HANpPaBJICHUN HBOJIIOIMU, KPYrOBOPOTa BEIIECTB M TIOTOKAa JHEPrud B
HKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aMMOCBS3U MEXKJy IMPOLIECCAaMU SBOJIIOIHH, JBWKYIIUMU CUIAMHU
AHTPOIIOTEHEe3a, KOMIIOHCHTAMH PA3JIMYHBIX JKOCHUCTEM U TIPUCIIOCOOJICHUSIMH K HHUM
OpPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTENbHBIE MPU3HAKH JKUBBIX CHCTEM, MPHUCIOCOOICHHOCTh BUIOB K
cpene obuTaHus, aOMOTHYECKMX M OMOTHYECKHMX KOMIIOHEHTOB JKOCHUCTEM, B3aMMOCBS3EH
OpraHU3MOB B COOOIIECTBAaX, aHTPOIIOI€HHBIX U3MEHEHNUI B SKOCUCTEMAaX CBOEH MECTHOCTH;
YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOLIUE APIYMEHThI, OMOJOTMYECKYIO TEPMHUHOJOTHIO U
CHMBOJIUKY I JOKa3aTeIbCTBAa POJICTBA OPraHW3MOB PA3HBIX CHUCTEMATHUUYECKUX TPYIII,
B3alMOCBS3M OpPraHU3MOB U Cpelbl OOUTaHMsI, €IUHCTBA YEJIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUS MHOT000pa3usi BUIAOB U HKOCHCTEM KaK YCJIOBHSI COCYIIECTBOBAHHS MPUPOIBI U
YeII0BEUeCTBA;

YMEHHE peliaTh OMOJIOTUYECKUE 3a/1a49M, BBISIBIISTH MPUYUHHO-CIICACTBCHHBIC CBSI3U MEXIY
UCCJIeTyeMbIMU OMOJIOTHUECKUMHU MPOIIECCAMU U SIBICHUSIMHU, JIeJaTh BBIBOABI U MTPOTHO3HI HA
OCHOBAHUH TOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBIMOJHATh Ja0OpaTOpHblE U MpakTU4YecKHe paboThl, coONIOJaTh MpaBuia IMpU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYT0BAHHEM;

YMEHHE BBIJBUTATh THUIOTE3bl, MPOBEPATh HX OKCIEPUMEHTAIBHBIMU CPEJICTBAMH,
dbopMynupys 1LeTb HUCCIEJOBAHUS, aHAJIM3UPOBATh IOJIYYEHHbIE pE3yJbTaTbl U JeNaTh
BBIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Yy4eOHO-UCCIIEJIOBATENBCKON padoTe MO OMONOTHH, JIKOJIOTUU U
MEAWIIMHE, TPOBOANMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, M MyOJIUYHO MPEICTaBIATh
MOJTy4YeHHBIE PE3yNIbTAaThl HA YYCHUUYECKUX KOH(PEPEHIIUSX;

YMEHHE OIEHUBATh THITOTE3bI U TECOPUH O MPOUCXOKICHHUH KU3HHU, YETIOBEKA U YEJIOBEUSCKUX
pac, 0 MpUYMHAX, MOCIEACTBUAX U CIOco0ax MpeAoTBpalleHus TT00aTbHBIX U3MEHEHUH B
ouocdepe;



® yMEHHE OCYILECTBIIATh OCO3HAHHBIN BBIOOP Oyaylield NMpoecCHOHATBHON IEATENILHOCTH B
obmactu OMOJIOTMH, SKOJOTMH, HPUPOAONOIB30BAHUS, MEIULMHBL, OHOTEXHOJIOTHUH,
NICHXOJIOTHH, BETEPHUHAPHH, CEIHCKOTO XO3SICTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIyOIsTh
MIO3HABATENbHBI WHTEpPEC, HANpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH
npodeccun M NPOAOIDKEHHE OMOJIOTMYecKOro oOpa3oBaHUS B OpPraHMU3ALUAX CPEJHEro
po¢eCCHOHATIBHOIO U BBICIIET0 00pa30BaHusl.



TemaTH4uecKkoe NJIAHUPOBAHNE C YKA3aHUEM aAKAJeMHUYECKHX YaCOB, OTBOJMMBIX HA OCBOEHUE KAMKMO0i
TeMbl y4e0HOT0 NMpeAMeTa U BO3MOKHOCTh HCIOJIb30BAHUS YJIEKTPOHHBIX (IM(POBBIX)
00pa3oBaTe/IbHBIX PECYPCOB

10 KJIACC
KosnuecTBo yacoB DJIEKTPOHHBIE

Ne HaunmenoBanue ” I (upoBbIe)

OHTPOJIb paKTH-
n/m | pa3aenoB U TeM NPOrpaMMbl Bcero Hire ecKite 0BpazoBaTeNbI

padoThI padoThI ble pecypchl
1 buonorus kak Hayka 1 hitps://www.yak

lass.ru/

2 JKuBble cUCTEMBI U UX U3yUYEHUE 2 1 tps://www.yak

lass.ru/

3 buonorus kneTku 2 0.5 https://www.yak

lass.ru/

4 XUMHYECKasi OpraHu3arys 10 1 https://www.yak
KIICTKH lass.ru/

https://www.yak

5 Crtpoenue u GyHKINH KIETKH 8 2 lass.ru/

6 OOMeH BellecTB U MpeBpalleHue 9 1 https://www.yak
DHEPrHH B KJICTKE lass.ru/

7 Hacnencreennas napopmarus u 9 05 https://www.yak
peanu3anus e€ B KJICTKE ' lass.ru/

8 JKU3HEHHBIN UK KIETKU 6 1 hitps://www.yak

lass.ru/
CtpoeHue U QyHKIHH https://www.yak

9 17 1.5
OpTaHU3MOB lass.ru/
PasmHOXeHMe U pa3BUTHE https://www.yak

10 8 1.5
OpPraHUu3MOB lass.ru/
I'enernka — Hayka o )

11 HaCJIEJICTBEHHOCTH U 2 0.5 r;;I;Sr.L/J//WWW.vak
W3MEHYHUBOCTH OPTaHU3MOB e
3aKOHOMEPHOCTH https://www.yak

12 10 1
HACJICICTBEHHOCTH lass.ru/

13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 itps://www.yak

lass.ru/

14 ['eHeTHKa YemoBeka 3 0.5 itps://www.yak

lass.ru/

15 Cenexuusi OpraHu3MoB 4 1 tps://www.yak

lass.ru/
buortexnonorus u https://www.yak

16 4 1
CHHTETHYECKast OMOJIOTHUS lass.ru/

17 PesepBHOE Bpems 1 itps://www.yak

lass.ru/

OBUIEE KOJIMYECTBO YACOB I10 102 2 13
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ITPOTPAMME




TemaTu4eckoe NJIAHUPOBAHHUE C YKA3aHUEM aKaACMUYECCKUX YaCOB, OTBOAUMBIX HA OCBOCHHE KaXKI0H

TEMBbI yqeﬁﬂoro npeaMeTa 1 BO3SMOKHOCTDb HCIIOJIB30BAHUSA 3JICEKTPOHHBIX (lll/l(l)pOBbIX)

00pa3oBaTe/IbHBIX PECYPCOB

11 KUIIACC
KoaundecTBO yacoB DJIeKTPOHHbIE
Ne HanmeHnoBanme " o (nepoBbic)
OHTPOJIb paKkTH
n/m | pa3/ieioB H TeM MPOrPaMMbI Bcero Hiie wecxne | 0BpazoBaTenbHbIe
padoThI padoTbl | PECYPChI
3apoxaCHUE U pa3BUTHE § hitps://www.vaklas
1 ABOJTIOIIMOHHBIX MPEACTABICHUH B 4 1 s ru/
OMOJIOTHH 20
2 MUKpO3BOIIONHUS U €€ Pe3yIbTaThl 14 2 QtrtS/s://WWW.yaklas
3 Maxpo3BorOIus U €€ pe3yIbTaThl 6 QtrtS/S://WWW'VaklaS
[TpoucxoxxaeHue u pa3BuTHe https://www.yaklas
4 15 1.5
YKU3HM Ha 3eMie s.ru/
5 [IponcxoxaeHne YeI0BeKa — 10 1 https://www.yaklas
AHTPOIIOTeHE3 s.ru/
DKOJIOTHS — HayKa O
5 B3aMMOOTHOIICHHSIX OPIraHU3MOB H 3 05 https://www.yaklas
HaJOPraHU3MCHHBIX CUCTCM C ' s.ru/
OKPY’KaloIle cpeqion
7 Opranusmsl 1 cpesia OOUTaHUS 9 1.5 QtrtS/S://WWW'VaklaS
8 DKOJIOTHS BUJIOB U TOIMYJISIITUI 9 0.5 QtrtS/S://WWW.vaklaS
DKOJIOTHUs COOOIIECTB. https://www.yaklas
9 12 0.5
DKOJIOTHIECKHE CHCTEMBI s.ru/
10 buocdepa — rinodansHast 5 https://www.yaklas
HKOCUCTEMA s.ru/
https://www.yaklas
11 UYenoBek U OKpy KaroImas cpena 6 s ru/
12 PesepBHoe Bpemst 8 1 https://www.yaklas
s.ru/
OBIIEE KOJIMYECTBO YACOB I10 102 5 75
ITPOI'PAMME '
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IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

Ne KosmecTso 1acos Jlata | DeKTpoHHBIE

n/ Tema ypoka B KonTpo MpakrTu- | H3y4Ye- uudgposbie

n cero JbHbIE yecKue Hus o0pasoBareib

padoThbI padoThbI HbI€ pecypchl
Bbuosnorust kak KOMITJIEKC- https://www.ya
1 Hasl HAyKa U KaK 4acTh 1 01.09 : )
klass.ru/
COBPEMEHHOT0 00IIeCcTBa

5 X(I/I]EBIC CHCTEMBI H HX 1 01.09 https://www.ya
CBOWCTBA klass.ru/
YpoBHEBas opraHnusanus )

3 JKUBBIX CUCTEM. BXxoaHas 1 1 07.09 hitps://www.ya

klass.ru/
KOHTPOJIbHAS paboTa.
Hcropus OTKpsITHA U )

4 W3Y4YEHUs KIIETKH. 1 08.09 Nps://WwWw.ya

klass.ru/

Kiterounas reopusi.

MeTo1bl MOJICKYJIIPHOU |

KJIETOYHOU OMOJIOTHH.

[TpakTuyeckas pabora

«M3y4yeHue MeTo10B .

5 KJIETOYHOU OMOJIOTHH 1 0.5 08.09 NpS.//WWW.ya

klass.ru/

(xpomarorpadusi,

anekTpodopes, muddepen-

[UATLHOE TICHTPU Y-

rupoBanue, [111P)»

6 XUMUYECKUH COCTaB 1 14.09 https://www.ya
KIICTKH klass.ru/
MuHepanbHbIe BEIIECTBA hitps:/Aww.va

7 KIIETKH, UX OHOJIOTHYecKas 1 15.09

klass.ru/
pOIb
CaoticTBa, Knaccudurarns https://www.ya

8 1 15.09
U QyHKIUHU OeNKOB klass.ru/
OpraHuyeckre BelecTna
KJIETKH — OCJIKH.

9 JlaboparopHas paboTa 1 05 21.09 https://www.ya
«OG6HapyKeHHe OEITKOB ¢ klass.ru/
MIOMOIIIBIO0 KaYeCTBEHHBIX
peakuuiny

10 OpraHnyeckre BelecTna 1 2909 https://www.ya
KJIETKHA — YTJIEBOIBI klass.ru/

11 Opranuyeckue BemecTBa 1 909 https://www.ya
KIIETKUA — JIMITUIBI klass.ru/
HyxnenHOBBIE KMCIIOTBI. https://WwWw.va

12 | AHK u PHK. 1 0.5 28.09 ; ;

klass.ru/

JlabopaTopHnas pabota
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«HccnenoBanme
HYKJICMHOBBIX KHCIIOT,
BBIJICIICHHBIX U3 KIJICTOK
Pa3JIMYHBIX OPTAHU3MOBY

Crpoenue u pynkunn ATO.

13 Hpyrue 2909 https://www.yak
HyKIeo3uaTpudocharTs lass.ru/

(HT®D)
CexBennpoBanue [JHK.

14 MeTo1bl TEHOMHKH, 59.09 https://www.yak
TPAHCKPUIITOMHUKH, lass.ru/
IPOTCOMHUKHU

15 Metoabl CTPYKTYPHOI 05.10 https://www.yak
OuosIorHu lass.ru/

TUIBI KIIETOK. https://www.yak

16 06.10
ITpokapuoTHueckas KiIeTKa lass.ru/
CrpoeHnue 3yKapruoTHYECKOn

17 | KIeTKH. HpaKTI/IquKaﬂu 05 06.10 https://www.yak
pabora «/3y4eHue cBOICTB lass.ru/
KJIETOYHOU MEMOpaHbD»

18 [ToBepXHOCTHBIH ammapar 19.10 https://www.yak
KJICTKH ) lass.ru/
OnHomeMOpaHHbBIE OPTaHO-
ubl Kietku. [IpakTruueckas )

19 | pabora «M3yuenue 0.5 20.10 r;;[;)sr.éllwww.yak
JIBU)KEHUS [IUTOILIa3Mbl B B
PACTUTENIbHBIX KJIETKAX)

[TonyaBTOHOMHBIE
OPTraHOMIbI KIJICTKH:
MUTOXOH/IPHH, TUTACTH/IBL. )

20 | JlaGopatopHas pabora 0.5 20.10 hitps://www.yak

lass.ru/
«HccnenoBanue miIa3zMoiim3a
U JICTUIa3MOJIn3a B
PACTUTENIBHBIX KJIETKAX)

21 HemeMOpaHHBIC OpraHOUTBI 26.10 https://www.yak
KIIETKU ] lass.ru/

https://www.yak

22 | Crpoenue ¥ PyHKIHA SIpa 27.10 lass.ru/
CpaBHUTENBHAS XapaKTe-

PHUCTHKA KJICTOK 3YKapHOT. )

23 | JlabopaTtopHas paboTta 0.5 27.10 r;;rs)sr.lﬁllwww.yak
«M3ydeHune cTpoeHHsI KIIETOK B
Pa3IMYHBIX OPTAHU3MOBY
ACCUMMUJISIINS U TUCCHMH-

JISILASE — JIBE CTOPOHBI )
24 | metabomm3ma. Tunsl oOMeHa 02.11 r;;gsrﬁllwww'vak

BeriecTB. JlabopaTopHas

pabora «3yyeHune
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KaTaJIUTUYECKON aKTUBHOCTHU
dbepmMeHTOB (Ha mpumMepe
aMUJIa3bl WIN KaTajaasbl)»

DepMEHTaTUBHBIN XapaKTep
pEaKIil KJIETOYHOTO
metabonu3ma. JlaboparopHas

o5 pabota «M3yuenue 05 03.11 https://www.yak
(bepMEHTaTUBHOTO lass.ru/
pacuieryieHus EPOKCHIa
BOJIOPO/Ia B PACTUTEIBHBIX U
YKMBOTHBIX KJICTKAX)

Benku-akTuBaTOPHI M OCIKH- https://www.yak

26 03.11
UHTUOUTOPBI lass.ru/

97 ABTOTpOGHBIN TUTT 0OMEHa 0911 https://www.yak
BEIICCTB lass.ru/

28 | ®oTtocuHTe3 10.11 hitps://www.yak

lass.ru/
XemocunTes. JlabopatopHas

29 pabota «CpaBHeHUE 05 1011 https://www.yak
poLeccoB POTOCHHTE3A U lass.ru/
XEMOCHHTE32)

AHa’poOHBIEC OPTaHU3MBI.
Buipl OpoxeHusl. )

30 | JlaGopaTopnas pabora 16.11 hitps://www.yak

lass.ru/
«CpaBHEHME MTPOLIECCOB
OpOKEHUSI U JBIXaHUS
AdpOoOHBIE OPraHU3MBI. https://www.yak
31 | Drambl 3HEPreTUUECKOro 17.11
lass.ru/
oOMeHa
OHeprus MeMOpPaHHOTO

3o | TPaMeRTa MPOTOHOB. 1711 https://www.yak
Cunre3 AT®: pabora ' lass.ru/
poToHHON AT®-crHTAa3bI

33 Peakuuu MaTpuyHOTO 30.11 https://www.yak
CHHTE3a lass.ru/
Tpanckpurms — https://www.yak

34 . 01.12
matpuuHblii cuaTe3 PHK lass.ru/

35 | Tpaucmsiius u €€ 3Tarbl 01.12 hitps://www.yaK

lass.ru/
KoaupoBanue aMUHOKHCIIOT. )
36 | Posb pubocom B GrocuHTE3€ 07.12 hitps://www.yak
lass.ru/
Oenka
Opranuzanus reHoMa y https://www.yak

37 08.12
POKAPUOT U 3YKAPUOT lass.ru/
MonekysipHbIe MEXaHU3MbI hitps://www.vak

38 | skcmpeccuu TeHOB Yy 08.12 lass.ru/

9YKapuoT
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Bupycsl — BHeEKJIETOYHBIE
(hOpMBI KU3HU U

39 o0IMraTHBIC APA3HUTHI. 0.5 14.12 Egzzlr/uvywwva
[TpakTrueckas padota -
«Co3/tanue MOJIeJIi BUPYCay
BupycHsie 3a0oneBanus .

40 | yenoBeka, )KHBOTHBIX, 15.12 E':;[;z/rﬁ/ywwva
pacTeHHI -

a1 Hanotexnonoruu B 15.12 https://www.ya
OHOJIOTUH U MEIUIIHE ' klass.ru/

42 | JKusHEeHHBIN UK KIETKA 21.12 Egzzlr/uvywwva

43 | Matpuunsnii cuntes JJHK 22.12 E};Zilrﬁywwya
Xpomocomsl. JIaboparopHas

44 pabota «M3yueHue 05 2912 https://www.ya
XPOMOCOM Ha TOTOBBIX ' ' klass.ru/
MHUKpOIpenapaTax»

45 | JleneHue KJIETKH — MUTO3 28.12 E};ZZ{,G’}IWWV&
Tunsl knetok. Kapuokunes u
uTokuHe3. JlJabopaTopHas

16 pabota «Habmoaenue 05 29.12 https://www.ya
MHUTO3a B KJIETKaX KOHYHMKA klass.ru/
KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpernaparax)»

47 Perynsmus »kM3HEHHOTO 2912 https://www.ya
LUKJIA KIIETOK klass.ru/

48 | Opranusm Kak eIuHOE 11eJ0e 11.01 E':;gz:/rll\;}lww.va
TkaHu pacTeHUN.

49 JlaGopatopHas pa(EOTa 05 12,01 https://www.ya
«M3yuenue TKkaHel klass.ru/
pacTeHUN»

TkaHu KUBOTHBIX U

5o | HevoBeka. Ha6opaTopHa${v 05 12.01 https://www.ya
pabota «M3yuenue Tkanei klass.ru/
YKHUBOTHBIX)

Oprasbl. CHUCTEMBI OPTaHOB.

51 JlaboparopHas paboTa 0.5 18.01 https://www.ya
«M3y4yeHune opraHos klass.ru/
I[BETKOBOT'O PACTEHHUSD)

52 | Omnopa Tena opraHu3MoB 19.01 E};Z?{_ﬁyww'ya

53 | [BmwxeHue OpraHu3MOB 19.01 E};Z?/r/syww'va

54 | Tlutanue opraHU3MOB 25.01 | https://www.ya
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klass.ru/

I[Iutanue MO3BOHOYHBIX

55 | KMBOTHBIX. 26.01 https://www.ya
[TumeBapurenbHas cucTemMa ' klass.ru/
YeJI0BeKa

56 | JlpIxaHue opraHu3MoB 26.01 Egzzlr/uvywwva

57 JIpIXaHHE IMO3BOHOYHBIX 01.02 https://www.ya
JKHBOTHBIX M Y€JI0BEKa ) klass.ru/

58 TpaHcopT BeIecTs y 02.02 https://www.ya
OpraHM3MOB ' klass.ru/
KpoBeHnocHas cucrema _

59 | MO3BOHOYHBIX KUBOTHBIX U 02.02 E};Zi{,ﬁlywwya
YeJIoBeKa -

60 | Briaenenue y opraHu3MoB 08.02 E};ZZ{,G’}IWWV&

61 | 3ammTa y OpraHu3mMoB 09.02 E};Zilrﬁywwya

62 HMmmyHHast cuctema 09.02 https://www.ya
YesIoBeKa ) klass.ru/

63 PaznpaxumocTs u 15.02 https://www.ya
pEryJIsiys y OpraHu3MOB ) klass.ru/
['yMopalibHast peryJisius u _

64 | >HIOKpPUHHAS CHCTEMa 16.02 E:;F;Z'/rﬁlyww'ya
YKMBOTHBIX M Y€JIOBEKA -

65 @DopMbl pa3MHOKEHHUS 16.02 https://www.ya
OpraHM3MOB ' klass.ru/

66 | IlomoBoe pasMHOXKEHUE 29.02 Nps://Www.ya

klass.ru/
. https://www.ya

67 | Meiio3 01.03 Klass ru/
I"ametorenes. OGpa3zoBaHue
U Pa3BUTHE MOJIOBBIX
kieTok. JlabopaTopHas )

68 | pabora «/3yueHue 0.5 07.03 Nps://Www.ya

klass.ru/
CTPOEHUS TOJOBBIX KJIETOK
Ha FOTOBBIX
MHUKpPOIpenapaTax»

69 WuauBHrIyanbHOE pa3BUTHE 08.03 https://www.ya
OpPTaHU3MOB — OHTOTEHE3 ' klass.ru/

70 3akiagka OpraHoB U TKaHEH 08.03 https://www.ya
U3 3aPO/IBIIICBBIX JHCTKOB ' klass.ru/

Poct u pa3sutne

71 | HMBOTHBIX. JIaboparopHas 05 14.03 https://www.ya

pabota «BrisBieHne klass.ru/

IMPU3HAKOB CXOACTBA
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3apobIIIEH MO3BOHOYHBIX
KUBOTHBIX)»

Pa3zmHOXeHMe 1 pa3BUTHE
pactenuii. JlabopaTopHas

https://www.ya

72 | pabota «CTpoeHue OpraHon 0.5 15.03 1Klass.ru/
Pa3sMHOXCHHUS BBICITMX =
pacTeHun»

Hcropus cTaHOBJICHUS U .
73 | pa3BUTHS TEHETUKU KaK 15.03 NIps:/Www.ya
klass.ru/
HAYKH
OCHOBHBIC TIOHSTHS U
CHUMBOJIbI TEHETUKH.

74 JlaboparopHas pabota 05 21.03 https://www.ya
«/lpo3oduiia kKak 00BEKT klass.ru/
TCHETUYECKUX
WCCIICTOBAHUI»
3aKOHOMEPHOCTH
HACJICIOBaHMsI TPU3HAKOB.

MonorubpuaHoe

75 | CKpeluBanye. 05 2903 https://www.ya
[MpakTrueckas padota klass.ru/
"N3yueHue pe3yabTaToB
MOHOTHOPHUAHOTO CKPEILU-

BaHM Y 1po30Qrib"
[{uTonoruyeckre OCHOBBI .

76 | MOHOTHOPHIHOTO 22.03 ttps://www.ya

klass.ru/
CKpEIIBAHHUS
AHanu3upyroiee .
77 | ckpemuBanue. Hemomunoe 28.03 ps://WwWW.ya
klass.ru/
JIOMUHUPOBAHHE
Hurnbpumnoe
CKpEIIBaHHE.

78 [MpakTHueckas padota 05 29.03 https://www.ya
«M3y4eHune pe3ybTaToB klass.ru/
JUTUOPUTHOTO CKpEInBa-

HUS Y Jp030hUIIb)
[{uTonornyeckre OCHOBBI httos:
ttps://www.ya

79 | auruOpuIHOTO 29.03 KIass ru/
CKpEIIBAHHUS s

80 CuernneHHOe HAClIeJJOBaHHE 04.04 https://www.ya
PHU3HAKOB klass.ru/

81 XpoMOCOMHas TeOpus 05.04 https://www.ya
HACJICICTBEHHOCTH klass.ru/

82 | I'eneruka moia 05.04 ttps://www.ya

klass.ru/

83 ['eHOTHI KaK IEIOCTHAS 18.04 https://www.ya
CUCTEMA klass.ru/
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I'eneT4eCKU KOHTPOJIb

84 | pa3BuTHs pacTCHUH, 19.04 hitps://www.ya
klass.ru/
JKUBOTHBIX U Y€JIOBEKA -
M3MeHYnBOCTh IPU3HAKOB. https://www.ya

85 19.04
Buiel n3MEHYMBOCTH klass.ru/

86 Mo audukanroHHas 19.04 https://www.ya
W3MEHYMUBOCTD klass.ru/
Bapuaunonsslii psia u
BapHalMOHHAs KPUBasl.

JlaGopaTtopHnast pabota
«HccneqoBanue 3aK0HO- hitps://www.va
87 | mepHocTeil MoauduKa- 0.5 25.04 : ;
. klass.ru/
LUOHHON N3MEHYNBOCTH.
ITocTpoenue
BapHAIIMOHHOTO PsiJia U
BAPUALIMOHHON KPUBOI»
I'eHoTHIIMUECKaAs N3MCH- hittps://WWWw.va

88 | yuBocth. KoMOMHaTHBHAS 25.04 : )

klass.ru/
U3MEHYHUBOCTH e
MyTranmonHas
W3MEHYUBOCTD.

89 [MpakTHueckas padota 05 26.04 https://www.ya
«MyTtanuu y 1po30Quisl klass.ru/

(Ha TOTOBBIX
MUKpOIperaparax)y
3aKOHOMEPHOCTH MYTaIluO-

gg | HHOro mporecca. 26.04 https://www.ya
ONUreHETHKA U ) klass.ru/
SIIUT€HOMHKA
I'eneTnka yenoBeka.

91 [MpakTHueckas padota 05 02.05 https://www.ya
«CocraBlieHHEe U aHAIIN3 klass.ru/
POIOCIOBHOM»

92 MeTtoasl MeqUITHHCKOMI 03.05 https://www.ya
T€HETUKHU klass.ru/
3HayeHne MeIUIMHCKON
TCHCTHKHI B https://www.ya

93 | npenoTBpamieHun U 03.05 Klass ru/
JIEYEHUH T€HETUYECKHUX =
3a00JIEBaHUN YEIOBEKA
OCHOBHBIE TOHITHUSI
ceneknuu. Jlaboparopnas

94 pabota «/3yueHnue copToB 05 09.05 https://www.ya
KyJBTYPHBIX PACTCHUHN U ' ' klass.ru/
MOPO/T TOMAITHUX
JKUBOTHBIX)

95 MeToasl CENEeKIIMOHHOM 05 10.05 https://www.ya
pabotsl. JlabopaTropHas klass.ru/
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pabota «3y4yeHne MeTo10B

CEJIEKIIMU PACTCHUIN

JIOCTYOKEHUSI CeeKIINU

pacTeHUl U )KUBOTHBIX. https://www.ya

% [TpakTuyeckas pabora 1 10.05 klass.ru/
«lIpuBUBKa pacTeHUID)

CoxpaHeHue, U3y4eHHE U )

97 | ucnonab3oBaHKE 1 16.05 E':;[;z/rﬁ/ywwva
T€HETUYECKUX PECYPCOB -
buorexnonorus kak Hayka
¥ OTPAaCIIb TPOU3BOJICTBA. .

98 | IIpaktuueckas pabora 1 0.5 17.05 NUps://woww.ya

klass.ru/
«M3y4yeHne 00beKTOB
OMOTEXHOJIOTHIY

99 OcHoBHBIE HaTlpaBJICHHs 1 17.05 https://www.ya
CHHTCTHYECKOM OMOJIOTHH klass.ru/
XpOMOCOMHAsI ¥ T€HHAas hitps://www.va

100 | umxenepus. Utorosas 1 23.05 ) :

klass.ru/
KOHTPOJIbHAsI paboTa.

101 MenunuHcKue 1 24.05 https://www.ya
OMOTEXHOJIOTHH klass.ru/
Pe3epBHBIii ypoK. )

102 | [ToBTopenue, 0600IICHNE, 1 24.05 hitps://www.ya

N klass.ru/
CHCTEMaTH3aIlHs 3HAHUH
OBILEE KOJIMYECTBO 102 135

YACOB I10 [TIPOTPAMME
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11 KUIACC

N KoJsmyecTBo yacos i DJIeKTPOHHbIE
0 ara
n Tema ypoka Konrpoun n3ydeH uH(ppoBbie
/ Bceero HbIe st odpa3zoBaTeJbHbBI
- padoThI e pecypchl
1 DBoIOIMOHHAS Teopus Y. 1 https://www.yak
JlapBuna lass.ru/
JBIbicyIuue Cuilbl https://www.yak
2 HBOJTIOIIMH BHJIOB 110 Y. 1
lass.ru/
HapBuny
boproa 3a CYILICCTBOBARHE, hitps://www.vak
3 €CTECTBCHHBIN U 1 1
5 lass.ru/
WCKYCCTBEHHBIN OTOOD
CDOpMHpOBaHHUe https://www.yak
4 CUHTETUYECKON TEOpUHU 1
lass.ru/
IBOJIOIUH
Drarnbl 3BOJIOIIMOHHOTO hitps://www.yak
3) Ipouecca: MUKpOIBOJIIOLIUS 1 I
ass.ru/
Y MaKpOJBOJIIOLIUS
Homysums — https://www.yak
6 DJIEMEHTApHAS SIUHUIIA 1
lass.ru/
IBOJIOIUH
3aK0H T€HETUYECKOTO
paBHOBecus Jx. Xapau, B.
Baitn6epra. JlabopaTopHas https://www.yak
7 1 0.5
pabota «BuisBiacHME lass.ru/
W3MEHUYUBOCTHU y 0co0ei
OJIHOTO BUJIA»
8 OneMeHTapHbIe (GaKTOPbI 1 https://www.yak
IBOJIIOLIUH lass.ru/
0 | Specr Syrumommoro ) s /ovoow.yak
y lass.ru/
TOPJIBITIIKA
Murpauuu. M3onsauun
10 TIOTTY JISITTHIA: 1 https://www.yak
reorpaduyeckas, lass.ru/
Ononoruyeckas
| Eomememiiser | —
P B P lass.ru/
HBOJTIOLIUU
12 | TlomoBoii oTOOp 1 hitps://www.yak
lass.ru/
[TpucnocoG1eHHOCTh https://Awww.yak
13 | opraHu3MOB Kak pe3yibTaT 1 0.5 lass.ru/

MHKPOSBOJIIOIMH.
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JlaGoparopHas paboTa
«3ydyenune apomopdo30B 1
WM0AJANTAlN y
pacTeHU U )KMBOTHBIX)

[Tpumeps! npucnocobie-
HUW y OpPraHUu3MOB:

MOpP(OJIOTHYECKHE,
¢dusnonornueckue,
OMOXMMHUYECKHE
’ https://www.yak

14 | nmoBeneHYeCKHE. 0.5 Iasrs) u/ Y
JlaGopaTtopHnas pabota B
«IIpucnocobnenus
OpPraHU3MOB H UX
OTHOCHUTEIbHAS
1eJIeCO00Pa3HOCThY
Bun, ero kpurepuu u
cTpykTypa. JlabopaTopHas hitps:/Awww.yak

15 | pa6ora «CpaBHEeHHE BUIOB 0.5 lass r'u | )

110 MOP(OJIOrHIECKOMY E—
KPUTEPHIOY
https://www.yak

16 | Crpykrypa Buzaa lass.ru/

17 BunoobpazoBanue xak https://www.yak
Pe3yJIbTaT MUKPOABOJIFOIMU lass.ru/

18 CBs13b MUKPO3BOIIOIUH U https://www.yak
SITHIEMHOJIOTUH lass.ru/
Maxpo3BOIIOLHS.

19 [TaneonToNOTNYECKHE https://www.yak
METOJIbI U3yUYCHUS lass.ru/
HBOJIOLIUU
b

noreorpapuieckue hitps:/Avww.vak

20 | MeToJbl U3yYEHUs lass.ru/
HBOJTIOIHN S
DOMOpHOIOTHYECKHE U

o1 | CpaBHUTENBHO- https://www.yak
MOpP(]OIIOTHYECKIE METOTBI lass.ru/
W3YYECHHUSI SBOJIOIHIH
MonekynspHo-

TCHETHYECKHE
’ https://www.yak

22 | OMOXUMHYECKHE U | asg ru/ .
MaTeMaTHYECKHAE METO/IbI —
W3YYECHHUSI SBOJIOIHIH

23 OO01re 3aKOHOMEPHOCTH https://www.yak
9BOJIFOIIMHU lass.ru/
AnanThBHAs paauaIus. hitps:/Avww.vak

24 | HepaBHOMEpPHOCTH TEMIIOB lass r.u / ]

OBOJJIFOITMH
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Hayunble runoresnt

https://www.yak
25 | MpOUCXOXKICHUS KU3HU Ha
lass.ru/
3emie -

26 JloHay4HbIe IpeACTaBICHUS https://www.yak
0 3apOKJIECHUH JKU3HU lass.ru/

97 OCHOBHBIE 3TaIbI https://www.yak
HEOPTraHUYCCKOM IBOJIIOIUH lass.ru/

28 ['unoTessl 3apoXKACHUS https://www.yak
JKU3HA lass.ru/
Uctopus 3emiin 1 MeTOABI
€€ U3y4yeHusl.

29 JlaboparopHas pabota 05 https://www.yak
«U3yueHue u onucanue ' lass.ru/
HCKOIIAEMBIX OCTaTKOB
JPEBHUX OPT'aHU3MOBY

30 HavanpHble 3TaIs https://www.yak
OPraHu4eCKOi SBOJIFOLIUU lass.ru/

https://www.yak

31 | DBomrouus 3yKapuoT D Y

lass.ru/
OCHOBHBIE HTaIIbI
9BOJIOI[MH PACTUTEIHLHOTO

3o | MHpa. [IpakTuueckas 05 https://www.yak
pabota «M3ydenune ' lass.ru/
0COOCHHOCTEH CTPOCHHS
pacTeHUM pa3HbIX OTAECIOBY
OCHOBHBIE dTaIIbI

https://www.yak
33 | 3BOIIOLUHU KUBOTHOTO
lass.ru/
MHpa -
OBOIONHUS )KUBOTHBIX.
[Ipaktuyeckas padora
P p . https://www.yak

34 | «3ydenne ocoOCHHOCTEH 0.5 lass.ru/
CTPOCHUS TIO3BOHOYHBIX Em—
SKUBOTHBIX)

35 PasBurtue xxu3znu Ha 3emiie https://www.yak
110 dpaM U MepHoam lass.ru/
MaccoBsle BBIMUPAHUS —

P https://www.yak

36 | aKoJOTHUYECKHE KPU3UCHI

lass.ru/
TPOIILIOTO
CoBpeMEHHBIN
p . https://www.yak
37 | 2KOJOTHYECKHUI KPU3HUC, €T0
lass.ru/
0COOEHHOCTH =

38 CoBpemeHHasl cucTteMa https://www.yak
OPraHUYEeCKOro MPOIILIOTo lass.ru/
OcHOBHEBIE

https://www.yak
39 | cucremaruueckue rpymIbl lass.ru/

OPraHnu3MOB
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AHTpOII0JIOTHS — HayKa O

https://www.yak

40
YyeJI0BEKE lass.ru/

41 PasBuTHE MpeacTaBICHUI O https://www.yak
IPOMCXOXKICHUH YEJIOBEKa lass.ru/

MecTo yemoBeka B CHCTEME
OpPTaHHYECKOT'0 MHUPA.
JIaGopaTopHas pabora
patopHas p N https://www.yak

42 | «M3ydenne ocoOCHHOCTEH 0.5 lass.ru/
CTPOEHHUS CKeJleTa -
YyeJ0BeKa, CBI3aHHBIX C
IPSIMOX OXKICHUEMY

43 JIBHOKYIITUE CHITBI https://www.yak
AHTPOIIOTreHe3a lass.ru/
CooTHo1IeHHe

44 OHMOJIOTHYECKUX U https://www.yak
COLIMATILHBIX (PaKTOPOB B lass.ru/
AHTPOIIOTEHE3E

45 OCHOBHBIE CTaAUHA https://www.yak
AHTPOIIOreHe3a lass.ru/

16 ITaneoreneruka u https://www.yak
MaJIEOTEHOMHUKA lass.ru/

47 DBOJIIOIHUS COBPEMEHHOTO https://www.yak
yesoBeKa lass.ru/
Yenoseueckue pacel.

48 [TpakTnyeckas pabora 05 https://www.yak
«M3yueHne 3KOJIOTUIECKIX ' lass.ru/
aJanTanuil yeIoBeKay

49 MexIucuIMHapHbIe https://www.yak
METO/Tbl AHTPOTIOJIOTHH lass.ru/

50 3apoxIeHUE U Pa3BUTHE https://www.yak
DKOJIOTUHA lass.ru/

MeToab!l HKOJIOTHH.
JIaGopaTopHasa paboTta
paTopHai p https://www.yak
51 | «M3ydenue mMeTon0B 0.5
lass.ru/
DKOJIOTHYECKUX
HCCIICIOBAHUI

59 3HaueHnE DYKOJIOTHUECKAX https://www.yak
3HAHUN I YeJ0BeKa lass.ru/

https://www.yak

53 | Dkonoruueckue GaxTopbl - -

lass.ru/
AbuoTtnueckue GpaxkTopsl.
CBeT KaK dKOJIOTUYECKUI

54 daxTop. JlabopaTtopHas 05 https://www.yak

pabora «BrisBieHne ' lass.ru/

MPHUCTIOCOOTICHHIA
OpTraHMu3MOB K BJIWSAHHUIO



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

CBCTaA»

AbuoTtnueckue GpakTopsl.
Temneparypa kak
IKOJIOTHUYECKUH (HaKTOP.

55 JlaboparopHas paboTa 05 https://www.yak
«BrIsiBIIEHHE ' lass.ru/
MIPUCTIOCOOICHUI
OPraHU3MOB K BJIUSHUIO
TEMIIEPaTyPbI»

AbuoTtndeckue (HakTopsl.
BnaxnocTs kak
9KOJIOTUYECKUN (PaKTop. )

56 | JlabopartopHas paborta 0.5 r;;[;sr.L/I//WWW.vak
«AHAaTOMHYECKUE -
0COOEHHOCTH pacTeHH U3
pa3HbIX MECT OOUTAHHMSD)

57 Cpenpl oOuTaHus https://www.yak
OpraHM3MOB lass.ru/

58 | buonoruueckue puTMBI hitps:/Mwww.yak

lass.ru/

59 JKuznennsie popmbl https://www.yak
OpraHM3MOB lass.ru/

60 | buormueckue GaxToOpbl htps://www.yak

lass.ru/
3HavyeHne OUMOTUYECKUX
B3auUMOJICUCTBUI I )

61 | cymecTBOBaHUS ra;tégsr.L/J//WWW.vak
OpPraHU3MOB B Cpezie -
obuTaHus
DKOJIOTHYECKHE https://Awww.yak

62 | xapakTepUCTHKH ) ]
O JISIIUN lass.ru/
OcCHOBHBIE TIOKA3aTeNn

63 | MOTYJISIHH: THCTCHHOCTE, https://www.yak
IUIOTHOCTbh, BO3pAcTHAs U lass.ru/
1I0JIOBAsi CTPYKTYpa
OCHOBHbBIE TIOKa3aTeIH

64 | TIOTIYJISITHH: POXKIIAEMOCTE, https://www.yak
HPUPOCT, TEMIT POCTa, lass.ru/
CMEPTHOCTh, MUTPAIHH

65 DKojorudeckas CTpyKTypa https://www.yak
TOMYJISITIHI lass.ru/

66 JluHamuKa momyIsiuy 1 eé https://www.yak
pEryJIsIus lass.ru/

67 Kpussie pocra https://www.yak
YHCICHHOCTHY TOMYJISIIIUH. lass.ru/
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KpuBble BbDKMBaHUS

DKOoJOoruuecKas HUIIa
Buaa. JlaboparopHas

68 | pabota «IIpucnocoOneHus 0.5 r;;[;sr.L/I//WWW.vak
CEeMsIH paCTEeHUN K A
pacceNeHuIoN

69 Bun kak cucrema https://www.yak
HONYJISIIUHI lass.ru/
3aKOHOMEPHOCTH .

70 | moBeneHUs U MUTPAIHA r;;gsr'éllwww'yak
JKUBOTHBIX -

71 Co00111eCcTBO OPraHu3MOB https://www.yak
— OuoLeHO3 lass.ru/

79 DKocucTemMa Kak OTKPbITast https://www.yak
crcremMa lass.ru/
Kpyrosopor BemecTs u hitps:/Avww.vak

73 | MOTOK PHEPTUH B lass r'u | )
SKOCHCTEME —

74 OcHOBHBIE TIOKA3aTEIH https://www.yak
9KOCHCTEMBI lass.ru/

75 | DKOJOTUYECKUE MUPAMUIBI P;;gsr:éllwww.vak

76 W3menenus cooduiecTs — https://www.yak
CYKIIECCUH lass.ru/
[TpupoHBIE SKOCHCTEMBI.

77 DKOCHUCTEMBI 03P U PEK. https://www.yak
DKocucTeMBI MOpei U lass.ru/

OKEaHOB
IIpupoaHBIE S5KOCUCTEMBI. hitps:/Avww.vak

78 | DxocucTeMbl TyHJIp, JIECOB, lass r'u | ]
CTEeneH, NyCThIHb —

79 AHTpOTIOTeHHBIC https://www.yak
HKOCHCTEMBI lass.ru/
YpbOoskocucTeMsl.

80 [TpakTrdeckas padbora 05 https://www.yak
«M3ydeHue u onucaHue ' lass.ru/
yPOOIKOCHUCTEMBI»
3aKOHOMEPHOCTH

81 (bopMHpOBaHUS OCHOBHBIX https://www.yak
B3aMMOJICHCTBHIA lass.ru/
OpPraHu3MOB B 9KOCHCTEMaX
MexaHu3mbl BO3IEUCTBUSA
3arpsi3HEHUH pa3HbIX TUIIOB https://www.yak

82 | Ha cyOOpraHM3MEHHOM, lass r-u | )

OPraHU3MEHHOM,
MOIYJISIUHOHHOM U
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HKOCHUCTEMHOM YPOBHSIX

buocdepa — .

83 | olmeruranerapHas Ih;tps.///www.yak
00oJ10uka 3emiu 188U/

84 VYuenne B. U. BepHaackoro https://www.yak
0 buochepe lass.ru/

85 3aKOHOMEPHOCTH https://www.yak
CYIIECTBOBaHMSI OHOCHEpHI lass.ru/

86 KpyroBopoTs! BemiecTs u https://www.yak
OMOreOXMMHUYECKHIE ITHKIIBI lass.ru/

87 30HaTBHOCTH OHOCHEPEI. https://www.yak
OCHOBHBIE OMOMBI CYIIIN lass.ru/

88 | YcroiiunBocth Onochepsr https://www.yak

lass.ru/

89 DKOJIOTUYECKHE KPU3HCHI U https://www.yak
UX MPUIHHBI lass.ru/

90 Bo3szgeiicTBre yenoBeka Ha https://www.yak
ounochepy lass.ru/
AHTpPOIIOT€HHOE

91 BO3JECTBUE HA https://www.yak
paCTUTEIbHBINA M KUBOTHBIN lass.ru/

MUD
https://www.yak
92 | O
XpaHa IMPUPOIbI lass.ru/
OcCHOBHbBIE IPUHIIUTIBI )

93 | ycToi4MBOrO pa3BUTHUS P;;gsrﬁllwww'vak
4eJIOBEYESCTBA U IPUPOJBI -
PanunonansHoe
PUPOIOTIOIB30BAHUE U _

94 | coxpanenue r;;[gsrﬁ//www.yak
OUOIOTHIECKOTO -
pazHooOpaszus 3eMin
O00011eHNE 110 TEME )

95 | «MuxposBomonus u eé Eggsrﬁ//www.yak
pEe3YyJIbTaThD) -
O00011eHME 110 TEME ]

96 | «MakpoaBomonus u eé If;[;rs)sr.///WWW.vak
pE3yJIbTaThD» 1ass.IUs
O00011EeHME 10 TEME )

97 | «IIpoucxoxaenue u If;[;rs)sr.///WWW.vak
pa3BUTHE KU3HHU HA 3eMIIE» 1ass.IUs
O00011EeHME 10 TEME ]

98 | «IIpoucxoxnenue Ih;;rs)sr.///WWW.yak
YeJI0BEKa — AaHTPOIIOTEHE3) 1ass.IUs

99 | O6o0meHue o Teme https://www.yak
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«DKOJIOTHsI BUIOB U 1

1 . lass.ru/
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«buocdepa — rimobanpHas 1
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

* buonorus, 10 knacce/ [Naceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u napyrue; moj
penakmueii [Taceunnka B.B., AkiinonepHoe obmectBo «M3narensctBo «IIpocBenienmer
* buonorus, 11 kacc/ [Maceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue; moj

penakmueii [Taceunnka B.B., Akiinoneproe obmectBo «M3narensctBo «IIpocBenienner

METOAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

I'.A.bemnsixosa, A.M.Kum, E.JI.PoctoBueBa, A.M.PyOuoB, C.B.Manuikuii. O61iast Ouosorus.
Yactb 1. OcHoBBI LuTONIOTHU. Pa3zMHOXKEHME U pa3BUTHE. OCHOBBI T€HETUKU.

A.A Kupunenko. buonorust EI'D. Paznen "MonekynspHnas ouonorus"”. Teopus,
TPEHUPOBOYHBIE 3aJIaHUs, Y4EOHO-METOAMUECKOE TOocoOue.

A.A Kupunenko. buonorust EI'D. Paznen "I'eneruka". Teopus, TpeHHpOBOYHbIE 3adaHMUS,
y4e0HO-METOINYECKOE TOCOOHE.

C.N.Konecuukos. buonorust EI'D u OI'D. Paznen "Okonorus". Teopusi, TpeHUPOBOYHBIE
3a/1aHus, Y4eOHO-METOANYECKOEe mocodue.

A.A Kupunenko. buonorus EI'D u OI'D. Pa3nen "DOBomtonus oprannueckoro mupa". Teopus,
TPEHUPOBOYHBIE 3aJ1aHUs, Y4eOHO-METOAMUECKOE TocoOue.

@®unaroB M.A. buonorus: yHuBepcaabHbI HaBUTAaTOP A MOAroToBKH K EI'D. IBeTHOM
CTIPaBOYHHUK.

Anppeesa O.B. buonorus 6e3 peneruropa. [locobue miig noarorosku k caaue EI'D.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

https://www.yaklass.ru/






