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MNOACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo yueObnomy nipeamety "buonorus" (manee - OMoa0THs) HA YPOBHE CPEAHETO
obmiero oopazoBanus pazpadborana Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpazoBanuu B Poccuiickoit ®enepamum»y, ®I'OC COO, Konnenuwmu mnpenogaBaHus
yuebHoro npeamera «bruosorus» u OCHOBHBIX IOJIOKEHHUH (enepanbHOil paboueit mporpaMMel
BOCITUTAHHS.

VYuebnsIii npenmMet «buosnorusy yrinyonaéanoro yposas uzyderus (10—11 kiaccor) siBasiercst

OJTHUM U3 KOMIIOHEHTOB MpeaMeTHON o0nactu «EcTecTBeHHO-HAayUHBIE IpeaMeTh». CormacHo
nonoxerausM PI'OC COO npodusbHbIe yueOHbIe TPeIMETHI, H3y4aeMble Ha yriIyOIEHHOM
YPOBHE, ABJISIFOTCS crtocoboM aud depeHnmnani 00yuyeHnust Ha YpOBHE CPETHETO OOIIeTo
o0pa30BaHMs U IPU3BAHBI 00ECTIEYUTH MPEEMCTBEHHOCTh MEX/1Y OCHOBHBIM OOIINM, CPETHUM
o0mIMM, cpeTHUM TTPO(HEeCCHOHATFHBIM U BEICIIUM 00pa3oBaHueM. B TO ke BpeMs Kaxabli U3
TUX Y4YEOHBIX TMPEAMETOB JIOJDKEH OBITh OPHUEHTHPOBAH HAa TMPUOPUTETHOE pEIICHHE
0o0pa30BaTeNbHbIX, BOCIIUTATENbHBIX U PA3BUBAIOIINX 33/1a4, CBSI3aHHBIX ¢ MpodopreHTaIe
oOyyaroluxcsi U CTUMYJIUPOBaHNEM HHTepeca K KOHKPETHON 00J1acTH HAy4HOTO 3HaHMS,
CBSI3aHHOTO C OMOJIOTHEH, METUITUHOM, YKOJIOTHUEH, ICUXOJIOTHEH, CTIOPTOM WJTH BOCHHBIM JIEJIOM.
[Iporpamma o yuebHomy npenmMety "buonorus” maér mpencTaBieHue O MeTd U 3aadax
u3ydeHus yueoHoro npeamera «buonorus» Ha yriayOn€HHOM YpOBHE, ONpeessieT 00s13aTeIbHOe

(MHBapHUaHTHOE) IPEIMETHOE COJIepKaHne, €r0 CTPYKTYPHUPOBAHUE 110 pa3jiesiaM U TeMmaw,
pacripesieieHue 1o Kiiaccam, PeKOMEH]IyeT OCIeI0BATEIbHOCTh U3yUeH s yueOHOT0o MaTepuaa

C Y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JIOTHKU y4eOHOTrO TMpoIiecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUaromuxcs. B mporpamme mo OMOI0THN peaiu30BaH MPUHIIHIT
MIPEEMCTBEHHOCTH C U3YYEHHUEM OMOJIOTHH Ha YPOBHE OCHOBHOTO O0IIIET0 0Opa30BaHUs,
Onarogaps yeMy mpocMaTpUBaeTCs HapaBIeHHOCTh Ha MOCEAYIoee pa3BUTHE OMOIOTHYECKUX
3HaHWM, OPUEHTHPOBAHHBIX Ha (HOPMHpPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
IKOJIOTHYECKOTO MBIIUICHHUS, IPECTABICHUN O 3JI0POBOM 00pa3e KU3HH, HA BOCIIUTAHUE
OEpeKHOTO OTHOIICHUSI K OKPYXKAIOIIel MPUPOIHOM cpene. B mporpamme 1o OMOIOTHH TakkKe
MOKa3aHbl BO3MOYKHOCTH yueOHOTO TIpeameTta «buomnorusy B peanmmzaiuu tpedoBannii ®I'OC
COO  mIaHuPyeMBbIM JINYHOCTHBIM, METAMPEAMETHBIM U MPEAMETHBIM pe3yJabTaTaM 00yueHUs u
B (h)OpMUPOBAHUH OCHOBHBIX BUJIOB Y4eOHO-ITI03HABATEIHLHON JEATEILHOCTH O0YJAIOMINXCS 110
OCBOCHHMIO COJIEp)KaHUsI OHMOJOTHYECKOro O0Opa30oBaHUs HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMUs.

VYueOHblli npeaMer «buonorus» Ha ypoBHE CPEIHEro OOIIero oOpa3oBaHUs 3aBepIIacT
Ouosorudeckoe o0pa3oBaHKUE B IIKOJE W OPUEHTUPOBAH Ha paCIIUPEHHE U yriIyOJieHne 3HAHUN
oOyuaromuxcsi 0 >KUBOM MPUPO/IE, OCHOBAX MOJIEKYIISIPHOM U KJIIETOUHOM OMOI0THH, SMOPHOJIOTUI
U OWOJIOTUM pa3BUTHUS, TE€HETHKHU, CEIEeKIUU, OMOTEXHOJOTHH, 3BOJIOLNUOHHOTO YYEHUS U
9KOJIOTHH.

Nzydenne yueOHOTO mipeamera «bHoiorus» Ha yriayOJIeHHOM YPOBHE OPHEHTHPOBAHO Ha
MOATOTOBKY 00y4YaOIIMXCsl K OCTEAYIOIIEMY MOJIyYeHHI0 OMOJI0TrHYeCKOro 00pa3oBaHus B By3ax
U OpraHu3alugx cpeaHero mnpodeccuoHanbHOro oOpa3zoBaHus. OCHOBY €ro cojaep:KaHHs
COCTaBJISIET CHUCTEMa OMOJNOTMYECKUX 3HAHWM, TMOJYYCHHBIX NPU H3YUYEHUU OO0YUArOIIMMHUCS
COOTBETCTBYIOLINX CHCTEMAaTHUYECKHX pa3JesioB OHOJOTMM Ha YpPOBHE OCHOBHOI'O OOILEro
oOpazoBanms, B 10—11 kmaccax 3Tv 3HaHMSI TIOJYYArOT pa3BUTHE. Tak, paCIIMPEHbI U YTITyOJIeHbI
OMOJIOrMYeCKHe 3HAaHUSA O PACTEHUsSX, KUBOTHBIX, rpubax, OakTepusx, opraHM3Me ueloBeKa,
O0IMX 3aKOHOMEPHOCTSX JKH3HH, JOTOJHUTEIHLHO BKIIOUEHBI OWOJIOTUYECKUE CBEICHHUS
MIPUKJIAHOTO W MIOMCKOBOTO XapaKTepa, KOTOPhIE MOXKHO MCIOJIb30BaTh KaK OPHEHTUPBI IS



nocienyromero Beioopa npodeccun. Bo3mokHa Takke MHTErpanusi OMOJOTHYECKUX 3HAHUHN C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, TTOTYYEHHBIMU 00yUalOIIUMUCS MIPU U3y4EeHUU (DU3UKHU, XUMUH,
reorpaduy 1 MaTeMaTHUKH.

CtpykTypa mporpamMmbl 1o ydeOHoMy mipeamety "buomorus" oTpakaer CHCTEMHO-
YPOBHEBBII M 3BOJIOIUOHHBIN MOAXOABI K M3ydeHHIo Ouosnoruu. CoriliacHO UM, H3Yy4aroTcs
CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC IS KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHH3aIluH,
HBOJIIOIMM OPTraHUYECKOro Mupa Ha 3emje, COXpPaHEHUs OHOJOTMYECKOro pa3zHooOpa3us
maaHeTel. Tak, B 10 kjgacce W3y4aroTCS OCHOBBI MOJICKYJIIPHONW W KJIETOYHOW OWOJIOTHH,
SMOPHUOJIOTUN U OMOJIOTMH Pa3BUTHUS, TEHETUKU U CENIEKIIMH, OMOTEXHOJIOTMH U CUHTETHYECKOM
OMOJIOTHH, AaKTYaIM3UPYIOTCS 3HAaHUSA OOYdYalIIUXCS MO OOTaHWUKE, 300JI0THUH, AHATOMUH,
¢uznonorun yenoseka. B 11 kimacce u3y4aroTcs 3BOJIOIMOHHOE YY€HHE, OCHOBBI HKOJIOTHH U
ydeHue o ouocdepe.

VYuebnsii npenMer «buonorus» mnpu3BaH O00ECHEYHTh OCBOCHHE OOYYAIOUTUMUCS
OMOJIOTMYECKNX TEOpH ¥ 3aKOHOB, WJEH, MPHUHIMIIOB W TPABHWI, JEXKAIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAYYHOH KapTHUHBI MHpa, 3HAHUH O CTPOSHHWH, MHOTOOOpazuu M
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOIMyJAlHUU, OUOIIEHO03a, SKOCHUCTEMBI, O BBLIAIOIINXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEOBAaHUSAX B OHMOJIOTHH, NMPUKIAJAHBIX AaCMEKTax
OuoJIOTMYEeCKUX 3HAaHUH. s pa3BUTHSA M MOAJNEpKaHHUS MHTEpeca 0Oydaromuxcsi K OMOJIOTUU
HapsIy CO 3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepHalia B COACPKAHUM MPOTPAMMEI 110
OMOJIOTUH TIPETyCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAaHOBJIICHHS W Pa3BUTHUS TOW WM WHOMU
o0nactu OMOJNIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOE)KHBIX YUEHBIX B PEIIEHUE BaKHEHIINX
OMOJIOTMYECKHUX U KOJOTHIECKUX MPOOIIEeM.

Ienb u3yuenusi yuebHoro npeamera «buonorus» Ha yriayOn€HHOM ypoOBHE — OBJaJICHUE
OOy4JaroIUMHUCSL 3HAHUSAMU O CTPYKTYPHO-(DYHKIMOHAJILHON OpTraHM3allud JKUBBIX CHCTEM
pa3HOTO paHTa U MPUOOpETEHNE YMEHUH HCIOIh30BaTh 3TH 3HAHUS B (JOPMUPOBAHUU UHTEpEca K
onpenenéHHo obnacTu MpodhecCUOHATBLHON NeATebHOCTH, CBA3aHHOW ¢ OWOJIOTHEH, WIH K
BBIOOPY YUEOHOTO 3aBEICHUsI IJIs1 TTPOIOJDKEHUSI OMOJIOTHYECKOTO 00pa30BaHMs.

JlocTiKeHHe Lenu u3ydeHus: yuyeoHnoro npeamera «buonorus» Ha yriyOi€HHOM ypoOBHE
o0ecreynBaeTcs peIeHueM CIeIyIOIUX 3a1au:

OCBOCHHE OOYYaIONMMHCS  CHUCTEMBbl OWOJOTHYECKUX 3HAHWUW: 00  OCHOBHBIX
OMOJIOTMYECKUX TEeOpHsIX, KOHIEMIMIX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIaX,
COCTABIISIIOLINX  COBPEMEHHYIO  €CTECTBEHHO-HAy4YHYI0 KapTHHY MHpPA; O CTPOCHHH,
MHOTO00pPa3uu U OCOOCHHOCTSIX OMOJIOTMUECKUX CUCTEM (KJIETKAa, OpTaHW3M, MOMYJISIHs, BU/,
OouoreorieHo3, Ouocdepa); O BBIJAIOMIUXCSA OTKPHITHUSAX W COBPEMEHHBIX HCCIEIOBAaHUSAX B
OHoJIoruy;

O3HAKOMJICHHE  OOYyYamoIMXCsi C  METOJaMH  TO3HAHUS  JKUBOM  TPHUPOJBL:
UCCIIEIOBATENIbCKUMH METOJJaMHU OMOJIOTHYECKUX HAYK (MOJIKYJISIPHON M KJIETOYHOU OHMOJIOrHH,
SMOPHUOJIOTUN U OMOJIOTMH Pa3BUTHUS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKON
OMOJIOTHM, TAJICOHTOJOTHH, JKOJIOTHUH); METOJaMHU  CAMOCTOATEIBHOTO  IPOBEICHUS
OMOJIOTMYECKNX HCCIeNOBaHU B Jjaboparopur u B Tpupoje (HabmrofeHwWe, H3MEepeHue,
HKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIeHHE OOYYaAIOUIMMUCS YMEHHSIMH: CaMOCTOSITENIbHO HAaxOJuTh, aHAJIW3UPOBATh U
UCIIOJIb30BaTh OMOJIOTHUYECKYIO WH(DOPMAIIHIO; MOJIb30BAThCS OMOIOTHYECKON TEPMHHOIOTHEH 1
CUMBOJIMKOW; YCTAaHABIMBATH CBSA3b MEXKAY PA3BUTHEM OHOJIOTHH U COLUATHHO-DKOHOMUIECKUMU
1 3KOJIOTHYECKUMHU IIpOoOJieMaMH YeJIOBEYEeCTBA; OLIEHUBATH IIOCIIEICTBUS CBOCH I€ATEIHLHOCTH 110
OTHOIICHHUIO K OKpY>Kalollel MpUpoIHON cpeie, COOCTBEHHOMY 3/10POBBIO U 37J0POBBIO



OKPYKAIOIUX JIFOJIeH; OOOCHOBBIBaTh M COOJIIOAATh Mephl NMPOGUIAKTUKH HWH(EKIIMOHHBIX
3a00JeBaHN, TIpaBWJIa TOBEJACHUS B MPUPOJAE U oOecredeHuss 0e30macHOCTH COOCTBEHHOM
KHU3HEJCATSIbHOCTH B YPE3BBIYAMHBIX CHUTYAIUSX MPUPOJHOTO M TEXHOTEHHOTO XapakKTepa;
XapaKTepu30BaTh COBPEMEHHBIC HAYYHBIE OTKPHITHS B 00JIACTH OHOJIOTHH;

pa3BuUTHE Y O0yYaIONUXCS MHTEJUICKTYAIBHBIX H TBOPYECKHX CIIOCOOHOCTEH B Ipoliecce
3HAKOMCTBA C BBIJAIOUIUMUCS OTKPBITUSIMU U COBPEMEHHBIMH HCCIIEJOBAaHUSIMH B OHOJIOTHH,
pelaeMbpIMH €10 MpoOJIeMaMH, METO0JIOTHEH OHOJIOrMYecKOro HCCIEI0BAaHUs, MPOBEIACHUS
OKCIIEPUMEHTAIBHBIX HCCICIOBAHUM, pEIIeHUsT OWOJIOTMYECKUX 3a/ad, MOJEIUPOBAHUS
OMOJIOTHYECKNX 0OBEKTOB M MPOIECCOB;

BOCIIUTAHHE y 00YyYalOUIMXCs [IEHHOCTHOTO OTHOILIEHHUS K YKUBOM MpPHUpOJE B LEJIOM U K
OTACNbHBIM €€ OO0BbEeKTaM | SBICHHUAM; (OPMHUPOBAHHUE DKOJOTMUYECKOW, TIe€HETHYECKOMH
IPaMOTHOCTH, OOIICH KyIbTYphl MOBEACHHS B MPHPOJEC; MHTETPALMU €CTECTBEHHO-HAYIHBIX
3HAHUI;

nproOpeTeHne 00yJarImUMHUCI KOMIETEHTHOCTH B PallMOHATIEHOM MPUPOIOTOIB30BaHUU
(cobmromeHne TpaBWII TOBENEHHS B TPUPOJAE, OXpaHbl BUAOB, JKOCHUCTEM, Ouochepsl),
COXpAaHEHUH COOCTBEHHOI'O 3/0POBBS U 3J0POBBS OKPYKAIOLIMX JIIOJeH (coOmromeHuss mep
npoUIaKTUKH 3a001eBaHN, 00ecriedeHre 0€30MMaCHOCTH KU3HEACATETHHOCTH B UYPE3BbIUAMHBIX
CUTYaIUSX MPUPOHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCITOJIb30BaHUs OMOJIOTHYECKUX
3HaHUU U YMEHUU B [IOBCEHEBHOM JKU3HU;

CO3/IaHH€ YCJOBMM JJii OCO3HAHHOTO BbIOOpPa OOYy4YalOIIMMUCSA HMHIWBHUIYaJbHOM
00pa3oBaTeNbHON  TPAEKTOPHH, CIIOCOOCTBYIOIIEH MOCIEAYyIOMEMY HpOPecCHOHATHLHOMY
CaMOOTIPEICIICHUI0, B COOTBETCTBUU C WHAWBHIYaIbHBIMH HWHTEpECAaMH U TMOTPEOHOCTIMU
peruoHa.

OO6miee 4KMCIIO YacoB, OTBEICHHBIX Ha HM3Yy4YCHHE OHMOJIOTMH Ha YIUIYOJICHHOM YypOBHE
cpenHero obmiero oopazosanusi, coctaBiusieT 204 yaca: B 10 kmacce — 102 gaca (3 gaca B Hezenio),
B 11 xmacce — 102 yaca (3 yaca B He/IeIIO).

OT160p opraHu3aOHHBIX POPM, METOJIOB U CPEICTB O0yUEHUSI OMOIOTUN OCYIIECTBIISCTCS
c y4€ToM cHenu(HUKH €ro CoAepaHUsS M HAlpaBIEHHOCTH Ha MPOAOJDKEHHE OMOJOTHYECKOTO
00pa3oBaHMs B OpraHU3AIMAX CPEIHETO MPOPECCHOHAITBHOTO U BBICIIETO 00pa30BaHUS.

OO0s3aTebHBIM YCIIOBHEM TIPH OOyYeHHWU OWOJIOTHH Ha YriyOJIEHHOM YpOBHE SIBJISICTCS
npoBefeHNEe 1a00OpaTOpHBIX H TpakTHueckux pabor. Taxke ydactre oOydaroumxcs B
BBHITIOJTHEHUH TPOEKTHBIX U y4eOHO-UCCIEA0BATEIBCKUX PA0OT, TEMaTUKA KOTOPBIX OTPEEINIeTCs
yUHTEIEeM Ha OCHOBE UMEIONINXCA MaTePHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPHUPOIHBIX
YCIIOBHU.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

ConepkaHve MpPOrpaMMbl, BBIICNICEHHOE  KYPCUBOM, HE BXOAUT B  IPOBEPKY
rocyaapcTBeHHOM uToroBoi arrecrammu (I'MA).

Tema 1. Buosorus kak Hayka

CoBpemeHHast OMoONOTHSI — KOMIUIEKCHAsT Hayka. KpaTkas UCTOpusi pa3BUTHS OHOJIOTHU.
buonoruueckue Hayku W Hu3ydaeMble UMHU MpoOseMbl. DyHIaMeHTalbHbIE, MPUKIAIHBIE U
MOMCKOBBIE HAyYHbIE UCCIIEJOBAHUS B OMOJIOTHH.

3HavyeHne OWOIOTHH B (OPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBs3anHbie ¢ Onosiorueil. 3HaueHue OUOIOTHN B IPAKTUYECKOM IESITEIIBHOCTH
YEJIOBEKA: MEJUIIMHE, CEITLCKOM X035MCTBE, TPOMBIIIUIEHHOCTH, OXPaHE MPUPOIBI.

JdeMoHcTpanuu

[Toptpetsr: Apuctotens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsun, V. I'apseit, I
Mennens, B. U. Bepnaackwuii, U. I1. I1aBnos, Y. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, /1. K. benses.

Tabnuubl u cxembl: «CBs3b OMOJNOTUU C APYTUMH Haykammu», «Cuctema OHMOJOTHYECKUX
HayK».

Tema 2. ’KuBble cucTeMbl U UX U3YYE€HUE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: ouonoruu. CBONCTBA KUBBIX CHCTEM: €IMHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTb, CIOXHOCTh U  YIOPSJAOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb, CAMOOPTaHM3alUs, CaMOBOCIIPOM3BEICHHUE, Pa3IpakKMMOCTh,
HU3MEHYUBOCTH, POCT U pa3BUTHE.

YpOBHM OpraHh3alyM JKUBBIX CHCTEM: MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISITUOHHO-BUOBOM, 9KOCHUCTEMHBIT (6MOTreOIIeHOTUYECKHI),
ouoctepnsiid. IIporeccsl, mpouCXoasaIMe B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH KUBOTO.
Kuznp kak gopma cymiecTBoBaHus Marepun. Hayku, M3ydaroniye KUBbIe CUCTEMBI Ha Pa3HBIX
YPOBHSIX OPraHU3aLINH.

N3yuenne xuBBIX cucteM. Metoasl Omosiormueckoil Hayku. HaOmionenwe, m3mepeHwue,
JOKCIIEPUMEHT, CUCTEeMaru3ainus, MeraaHanu3. [loHsATME O 3aBUCHUMOM M HE3aBUCUMOM
nepemeHHo. IlmanupoBanue skcnepumenta. IlocranoBka u nposepka runore3. Hynesas
runore3a. [lonsTue BHIOOPKU U €€ JocTOBEpHOCTh. Pazdpoc B 6Gmonorndeckux AaHHbIX. OleHKa
JIOCTOBEPHOCTH TOJYYEHHBIX pe3ynbTaToB. [IpUUYMHBI MCKaXXeHUS pe3ybTaTOB dKCIEPUMEHTA.
[ToHsITHE CTAaTUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuuet u cxembl: «OCHOBHbIE MpPHU3HAKU KHU3HUY», «buomornyeckue CUCTEMBI»,
«CBOWCTBA )KUBOI MaTepumn», «Y pOBHU OpPraHU3AIUN KUBOU NPUPOIb», «CTPOCHUE KUBOTHOU
KJIETKN», « TKaHU KUBOTHBIX», «CHCTEMBI OPraHOB YEI0BEUYECKOr0 OpraHn3may, «bruoreoneHos»,
«buocdepay, «MeToabl H3ydeHUs KUBOH PUPOIBD.

O6opynoBanue: 1ab0paTopHOE 0OOPYAOBAHKE JIJISI TPOBEACHUS HAOIOACHIH, N3MEPEHUH,
SKCIIEPUMEHTOB.

IMpakTnyeckas padora «/cnoyib30BaHUE PA3IUUHBIX METOJOB MPU M3YUYECHUU KUBBIX
CUCTEMM.

Tema 3. buosorust KieTrku



Krnerka — cTpykTypHO-(yHKIIMOHANBHAS €AMHUIIA KUBOTO. VCTOpUS OTKPBITUS KIIETKH.
Pab6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanu, M. Illnetinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

Mertoapl MOJIGKYJISPHONM © KIETOYHOM OHMOJIOTMH: MHKPOCKOMHS, Xpomarorpadusi,
anekTpodope3, METOJ  MEYEHBIX aToMoB, auddepeHnranTbHOe  IEeHTpUyTrUpOBaHUE,
KYJIbTUBUPOBaHHUE KIIETOK. M3yuenue @HUKCUPOBAHHBIX KAemOK. DICKTPOHHAs MHUKPOCKOIHSL.
Kongoxanvnasa mukpockonus. Bumanvhoe (npusxtcusnennoe) usyyenue Kiemox.

JdemoHcTpauuu

[Toptpertsr: P. I'yk, A. Jleenryk, T. [lIBann, M. lInelinen, P. Bupxos, K. M. bap.

Tabmump! u cxembl: «CBETOBOM MHUKPOCKOT, «DINEKTPOHHBIA MUKPOCKOI, «McTopust
Pa3BUTHUSL METOJ0B MUKPOCKOTTHUI».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIpENapaThl pACTUTEIbHBIX, )KUBOTHBIX U
0aKTepHaIbHBIX KIETOK.

IIpakTuyeckasi padora «l3yueHne MeTo10B KJIETOYHOM Onoioruu (Xxpomartorpadus,
anekTpodopes, nupdepenuuansHoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi Opranu3aums KIeTKU

XUMHUYECKUHN COCTaB KJIETKU. MaKpo-, MUKPO- U yJIbTPaMUKpPO3JIEMEHTHI. Boga u e€ ponb

KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUM KIIETKHU, TETUIOPETYIISIUU.

MunepasnbHbie BElecTBa KJIETKH, UX Ouosiornyeckas poiib. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranudeckue BelecTBa KIETKU. buonorndyeckue nonumepsl. benkn. AMUHOKUCIOTHBIN

cocTaB 0enkoB. CTpyKTYpBI OenKoBOi Mosiekyibl. [lepBudHas cTpykTypa Oesnka, menTHIHas

CBs3b. BTOpH4Hasi, TpeTUYHAS, YeTBEpTUYHAS CTPYKTYpHI. [lenarypamms. CBoiicTBa OEIIKOB.
Knaccudukanus 6enxoB. buonorndeckue GyHkiuu 0enkos. [lpuonul.

VYrieBonbl. MoHOCaXapuabl, AUCaxXapuIbl, OJUTOCAXapHuabl U orcaxapuapl. OOmui ian
CTpOEeHHS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBoJ0B. buonorndeckue GpyHKIMN yTiIieBOIO0B.

Jlumuael.  TunpodunbHo-rHapodoOHBIe  cBoiicTBa.  Kiaccudukamms — JTUNUAOB.
Tpurnunepuasl, pochonunuabl, BOCKH, crepouabl. buonornueckue pynkiun aunuaos. O6mue
CBOMCTBa OHMOJIOTMYECKUX MEMOpaH — TEKyd4ecTh, CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kucnotel. [IHK nu PHK. Crpoenue HykienHoBbIX KuciIOT. HykiaeoTumsl.
[Tpunuun kommuiementapHocTd. IlpaBuno Yaprapda. Crpykrypa JJHK — nBoiiHas crupadisb.
Mecronaxoxaenue u ononorndeckue Gpynknuu JJHK. Bunst PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruyeckue cBsizu B Mosekyiae AT®. buonoruueckue
¢yakuu  AT®. BoccraHOBIIGHHBIE TMEPEHOCUYMKH, WX (QYHKOHH B KIeTKe. [[pyeue
HYKIeo3uoOmpugocghamol (HTD). CexBenupoBanue  JIHK.  Memoowr  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHasi Ouojorus: OMOXUMHUYECKHE W OMO(PU3MUECKHE HCCIEIOBAHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyl. Modenuposanue cmpykmypvl u Qyukyui
buomonexyn u ux komniekcos. Komnwvromepuuiii ouzaiin u opeaHuyeckuti cunmes 6UOMONEKYL U UX
HEenpupooHbvIX AHAI0208.

JdemoHcTpauuu

[Toptpertsr: JI. ITonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®@pankinun, @. Crurep, C.
[Ipy3unep.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJIEMEHTOB B HEKHUBOW  IIPUPOJAEY,
«Pacrnpenenenre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOIEN.



Tabnuuer u cxembl: «llepuoanueckas TabnMIa XUMUYECKUX DJEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJIbI», «BeliecTBa B cocTaBe opraHu3MoBy, «CTpoeHHE MOJIEKYJIbI OesKay,
«CTpyKTyphl OETKOBOWH MOJEKYNbI», «CTpoeHHE MOJEKYd YrieBoaoB», «CTpoeHHe MOJEKYI
TMnuaAoBY», «HykIIeMHOBBIE KUCIOTBDY, «CTpoeHne MoJieKyibl ATDx».

OO6opynoBaHue: XUMUYECKas TTOCy/1a U 000pyI0BaHUE.

JlaGopaTopHas padora «OOHapyxeHre OEIKOB € TOMOIIbIO KAUeCTBEHHBIX PEAKLIUII».

JlabGoparopHas padora «l/ccrnenoBaHne HYKJIEMHOBBIX KHCIOT, BBIACICHHBIX U3 KIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenune u pyHKIMHU KIETKH

Tunel KIETOK: 3yKapuoTHYecKas U mHpokapuotudeckas. CTpyKTypHO-(PYHKIMOHAIbHbBIE
00pa30BaHMsI KIETKH.

CrpoeHre MpOKAPUOTHUECKON KIeTKu. Kiertounas creHka Oakrepuii W apxei.
OcoOeHHOCTH CTPOEHUs TeTepOoTpo(PHOIl 1 aBTOTPO(HON MPOKAPHOTHUECKUX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenue u QpyHKIIMOHUPOBAHKME dyKapHOTHUYECKOW KieTKu. [Imasmarmdeckas memOpaHa
(mmasmanemma). CTpykTypa ma3MaTH4ecKod MeMOpaHbl. TpaHCOpPT BEIIECTB 4epes
IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIN (nud¢ys3us, obneryénnas audQysus), aKTUBHBIA
(mepBUYHBIA ¥ BTOPUYHBIM aKTHUBHBIN TpaHcropt). [lomymponumaemocts MeMOpaHnbl. Pabota
HaTpUH-KaJTMEBOTO HacOCa. JHIOIUTO3: MMMHOIUTO3, (aromuTo3. DK301uTo3. KineTouHas creHka.
CrpykTypa 1 GyHKIHMU KIETOUYHOW CTEHKH pacTeHHi, TpuOoB.

Huronna3zma. Ilutozonb. Llutockener. JIBwkeHue nurtoriazmbl. OpraHOUABl KIETKU.
OnHomeMOpaHHBIE OpraHOWMABI KJIETKU: dHAomazmaTudeckas ceth (DIIC), anmapar [onbmku,
JU30COMBI, MX CTpoeHHe M (QyHKUHH. B3auMocCBsI3b OAHOMEMOpPAHHBIX OPraHOMIOB KIIETKH.
CtpoeHue TrpaHyIsIpHOTO peTHKyiyMmMa. Mexanusm Hanpasenenus 6eaxos 6 IIIC. Cunte3
pacTBOpuMBIX  OenkoB. CuHTe3  KIETOYHBIX  MeMOpaH. Imagkuii  (arpaHylnisipHbII)
SHJOTUIa3MAaTHIECKUN peTuKyinyM. CekpertopHass ¢yHkmus anmnapara ['onbmxu. Moougurkayus
benxos 6 annapame I onvoocu. Copmuposka benxoe ¢ annapame I onvodicu. TpaHCTIOPT BEIIECTB
B KiIeTKke. Bakyonu pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIBI KIETKH: MHUTOXOHIPHUHU, IUIACTHIBL [Ipoucxodcoenue
mumoxonopuil u naacmuod. Cumbdbuoeenez (K.C. Mepeoxcrxosckuii, JI. Mapeynuc). Ctpoenue u
GyHKIIMM  MUTOXOHIpUM U Tulactui. llepBuyHBIe, BTOPUYHBIE W CJOXKHBIE TIIACTHbI
(OTOCHHTE3UPYIOIINX HYKAPHOT. XJIOPOIJIACTBI, XPOMOILIACTBI, JICHKOMJIACTBI ~ BBICHIMX
pacTeHui.

HememOpannbie opranouzsl kieTku CTpoeHHe W (QYHKIMH HEMEMOpPaHHBIX OPTaHOHIOB
KiIeTku. Pubocombl.  [Ipomesicymounvie  guramenmoi. MukpoduiaMeHTbl. AKmMuHoGvle
Mukpoghunamenmoi. MBIIIEUHbIE KICTKU. AKMUHOBblE KOMNOHEHMbl HEMbIUEYHbIX KIemOK.
Muxkpotpybouku. Kietounsiit nentp. CrpoeHHMe U JIBH)KEHHE IKI'YTUKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriazmMel. Llentpuons. benku, accoyuuposannvle ¢ MUKpOpuiamenmamu u
muxpompyboukamu. Momophwie benxu.

Snpo. Obonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOCHHE M (YHKLUH.
SnepHblii GenkoBbI MaTpuKc. [IpocTpaHCTBEHHOE PacIooKEHHE XPOMOCOM B MHTEp(a3zHOM
anpe. Jyxpomamun u 2emepoxpomamut. benku XpoMaTHHA — THCTOHBL /J[unamuka sdepHot
000104KU 8 MUmMose. HoepHuiti mpancnopm.

Knerounsle  BritoueHus.  CpaBHUTENbHAs  XapaKTEPUCTHKA  KJIETOK  JYKapuOT
(pacTUTENbHOM, KUBOTHOH, TPUOHOI).

JdemoHcTpaumuu



IToprpetsr: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubl u cxembl: «CTpOEHHE DJYKapUOTHYECKOM KIEeTKW», «CTpOoeHue >KUBOTHOM
KJIeTKn», «CTpOE€HHE pACTUTEILHON KIETKH», «CTpOeHHEe MUTOXOHAPUMN», «SAnpoy», «CTtpoeHue
IIPOKAPUOTHUYECKOMN KIETKHY.

O6opynoBaHue: CBETOBOM MMKPOCKON, MHKpOIIpenapaThl PacTUTENbHBIX, >XUBOTHBIX
KJIETOK, MUKpOIIpenapaTsl 0akTeprUaibHbIX KIETOK.

JlaGopaTopHas padora «l/3yueHne CTpoeHUs KJIETOK PA3TUUYHBIX OPTaHHU3MOB).

IIpakTuyeckasi padora «l3yueHue CBONCTB KIIETOYHOU MEMOpaHBI.

JlabGoparopHas padora «lccrnenoBanue mia3Moliv3a U JETUIa3MoJii3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS UTOIIA3MbI B PACTUTENIbHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpaLlleHHe JHEPTHH B KJIeTKe

AccUMWIALIMS U TUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEUIeCTB:
aBTOTPOGHBIN U TeTEPOTPODHBINA. YUyacTue KUCIOpoa B OOMEHHBIX Mpolieccax. JHEPreTHIecKoe
obecnieyenue kieTku: npesparienne AT® B oOMeHHBIX nporeccax. epMeHTaTUBHBIN XapakTep
peakiuii KIIeTo4yHoro Merabosmsma. DepMeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEHCTBHUS.
Kodepmentsl. OTinuus GepMeHTOB OT HEOPTaHUYECKUX KaTaln3aTopoB. benku-akTuBaTophl U
O€NKU-UHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKIMHA OT Pa3IHMYHBIX
(hakTopoB.

IlepBUUHBI CHHTE3 OPraHMYECKMX BELIECTB B KiIETKE. DOTOCUHTE3. AHOKCUCEHHbIU U
oKcuzeHuvili  pomocunmes 'y obaxkmepuu. Ceéemocobupaiowue nueMeHmsvl U NUSMEHNbL
peakyuonHoz2o yeumpa. Ponb X10pomnacToB B mpoiecce ¢orocunTe3a. CBeTOBas U TEMHOBAs
¢dazel. Pomoovixanue, Cs., Cy. u CAM-munvi gpomocunmesa. IIpogyKTUBHOCTh (OTOCHHTE3A.
Brusiaue pa3nuuHbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3A.

XemocuHrte3.  Pa3zHooOpasue  OpraHM3MOB-XEMOCHHTETHUKOB:  HHUTPUGUIUPYIOIIHE
OakTepHH, xeae300aKTepun, cepoOaKTeprun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AmnaspoOHbIe opraHu3Mbl. Buabl Oposkenus. IIponyKTsl OposkeHHsI U WX HCIIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHW3MBI KaK OOBEKTHl OHMOTEXHOJOTHH U BO30YIUTEIH
0ose3Hei.

AnpoOHBIE OpraHU3Mbl. JTaIlbl YJHEPreTUIecKoro oomMena. [loaroroBuTenbHbIN 3TAIl.
['mukonu3 — 6ecKUCIOPOAHOE pACHICTIIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, WM KJIETOUYHOE JbIxaHHe. Pojib MUTOXOHApPUI B mpoleccax
ouosiornyeckoro okucienus. Lluknmnueckue peaknun. OkuciautenbHoe (GochopuaupoBaHUe.
Onepeuss membpannoeo epaduenma npomonos. Cummez ATD: paboma npomownnou ATD-
cunmaszwi. IlpeumymiecTBa a’poOHOr0 TyTH OOMEHa BEHIECTB Iepel aHa’pOOHBIM.
D¢ PexkTUBHOCTD HIHEPTrETHUECKOTO OOMEHa.

JdemoHcTpauuu

IToprpetsr: k. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmump! 1 cxembl: «POTOCUHTE3Y, K IHEPreTHIECKU 00MeH», «bruocuHTE3 OemKay,
«Ctpoenue pepmMeHTay, «XeMOCHHTE3.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 000PYAOBAaHUE I IPUTOTOBICHUS MIOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPETIapaToB.

JlaGopaTopHas padora «/3ydeHue kaTaTuTHYECKON aKTUBHOCTH ()epMEHTOB (Ha IpUMeEpe
aMmIIa3bl WIK KaTajaasbl)y.



JlabopaTtopHasi pabGora «l3yueHune (epMEHTAaTHBHOTO pAaCHICTUICHUS TIEPOKCHIA
BOJIOPOJa B PACTUTEIBHBIX U JKUBOTHBIX KJIETKaX)».

JlaGopaTopHas padora «CpaBHEeHHE MPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlabopaTopnasi pa6oTa «CpaBHEHHUE TPOIIECCOB OPOKECHUS U JBIXAHHSI.

Tema 7. HacieacrBeHHasi nHpopManus U peaju3anus eé B KiIeTKe

Peaknun matpuuHoro cunres3a. [IpuHINN KOMIIJIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO
cuHTe3a. Peanmsanmsi HacneacTBeHHONW uHGpopMmanuu. ['eHeTHUecKuil KoJX, €ro CBOWCTBA.
Tpanckpunuus — marpuunbiii cunre3 PHK. IlpuHiunel TpaHCKpUNLIKMU: KOMIUIEMEHTAPHOCTD,
AHTUNAPAIUIETBHOCTh, ACUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancmsiiust u e€ stanbl. Yuactue TpancnopTHbix PHK B OGmocunTe3e Oenka. YcmoBus
o6uocunresa 6enka. Koguposanue amuHokucnot. Posb pubocom B GnocunTese Oemka.

Cogpemennvie npeocmasnenus o cmpoenuu 2enog. Opranuzanys reHomMa y IpoKapuoT U
AYKapHuoT. Perynsius akTHBHOCTH T€HOB y TpokapuoT. [ unotesa onepona (®. XKakoo, XK. Mano).
Monexynapuvie mexanusmvl dKcnpeccuu 2eHos y ykapuom. Ponv xpomamuna 6 pezynayuu
pabomul 2cenos. Perymnsnus 0OMEHHBIX MPOIeccoB B kieTke. KiieTounslit romeocTas.

Bupycel — HekneTounbie (OPMBI )KU3HU U OOJHraTHbIC mapa3uThl. CTPOCHHE MPOCTHIX U
CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuennwvii yuxn JIHK-codepocawux
supycos, PHK-cooepocawux supycos, baxmepuogazos. Odbpamuas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHsle 3a001eBaHus yenoBeka, )KuBoTHbIX, pactenuid. CIIN, COVID-19, connanbHbie
Y MEIULIMHCKHE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz borvuux maccusos («bigdata») cmpyxmypholx
buonocuueckux oannvix. Hanomexunonozuu 6 buonozuu u meouyure. Ilpoepammupyemvie ghyHkyuu
benkos. Cnocobvl 00cmasKu 1ekapcma.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. YI. IBaHOBCKUI.

Tabmuuet u  cxembl: «buocuHTes Oenmka», «[eHeTwdeckwii Kom», «BuUpyChI»,
«baktepuodarmy.

IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. 7/ Ku3HeHHBIN HUKJ KJIETKH

Knerounsnii nuki, ero mepuonsl u perymsanus. Wutepdaza m muto3. OcobeHHOCTH
MPOILIeCCOB, MpoTekaronmx B uHTepdaze. [loaroroBka kietku K neneHuro. [IpecuHTeTHYCCKMIA
(MOCTMHUTOTUYECKHH), CHHTETHUYECKHH W TOCTCHUHTETUYECKHH (TIPEMHUTOTUYECKHI) TEPHOIBI
nHTEep(Da3HI.

Matpuunslii  cunre3 JHK —  perumkamusa.  Ilpunnuner  perumxamuu  JIHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBAaTUBHBIM  CHUHTE3, AaHTUIAPAJUIEIBHOCTb. MexaHu3M
permukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. TenoMepsl 1 TeioMepaza. XpoOMOCOMHBIHN
Ha0Op KIJIETKH — KapuOTHM. J[MTIJIOMIHBIA M TalyIOWAHBIA HAOOphI XpoMocoM. ['omosorudHbIe
XpoMocoMbl. [1os10BbIE XpOMOCOMBI.

Jlenenue kinetkn — MuTo3. CTaguum MHUTO3a U NPOMUCXOMALIME B HUX IPOLECCHL. THIIBI
Muto3a. KaproknHes n nuToknHes. buonorndyeckoe 3Ha4eHUE MUTO3A.

Perynsmuss MUTOTHYECKOTO NHKJIA KIETKH. lIporpammupyemasi KieTodHas TruOelb —
anomnTo3.



Knerounoe aapo, XxpoMocombl, pyHKIIMOHANbHASI TeHOMUKA. Mexanusmul nponrugepayuu,
ougppepenyuposxu, cmapenus u eubenu kiemox. «l{ugpposas kiemrxa» — buoungopmamuuecxkue
Mo0enu PYHKYUOHUPOBAHUSL KILeMKU.

JdemMoHcTpanuu

Tabmuip! 1 cxembl: «KU3HEHHBIN UK KIETKN», «MuT03», «CTpOeHHE XPOMOCOM,
«Penmukanms [JHK».

O6opymoBaHue: CBETOBOM MHUKPOCKOI, MHUKpoIpenaparbl: «MHUTO3 B KJIETKax KOpEIIKa
JTyKay.

JlaGoparopHas pabdora «3yueHne XpoMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas padora «HaGmronenne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpOIIpenapaTax)y.

Tema 9. Ctpoenune u GyHKIMH OPraHu3MOB

buonoruueckoe  pazHooOpazue  opranu3moB.  OJHOKJIETOYHBIE, KOJOHHUAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KUZHEIEATENIbHOCTH OJHOKIIETOUHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJHOKIIETOUHbIE BOJIOPOCIHH, Ipyrue npoTucTthl. KomoHuansHbie
OpraHU3MBI.

B3anmocBA3b yacTeii MHOTOKJIETOYHOTO OpraHu3Ma. TKaH!, OPraHbl U CHCTEMBI OPTaHOB.
Opranusm Kak exuHoe nenoe. 'omeocras.

Txkanm pacrennit. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBareibHas, IOKPOBHAs,
MPOBOSAINASL, OCHOBHAas, MexaHW4eckas. OCOOCHHOCTH CTPOEHUS, (PYHKIMI M PACIOIIOKCHUS
TKaHE! B OpraHax pacTeHUM.

TkaHM KUBOTHBIX U YETIOBEKA. THUIBI )KUBOTHBIX TKAHEW: SIIUTENNAIbHAS, COEIMHUTEIIbHAS,
MbIeyHast, HepBHass. OCOOCHHOCTH CTPOCHHUs, QYHKIIUH M PACIOJOKEHUSI TKAaHEH B OpraHax
KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEpATUBHBIE OpraHbl pacTeHUi. Opranbl U CUCTEMBI OPTaHOB
KUBOTHBIX U 4yesioBeka. DyHKIIMU OpraHOB M CHCTEM OPTaHOB.

Onopa tena opraun3moB. Kapkac pacrenuii. CkeneTbl 0JHOKJIETOYHBIX U MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbI! 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIBI COEIMHEHUS KOCTEH.

JIBrkeHrue oOpraHu3MoB. JIBMKEHHE OJHOKJIETOUHBIX OPraHu3MOB: amMEOOUTHOE,
KT'YTUKOBO€, PECHUYHOE. JIBW)K€HHE MHOTIOKJIETOYHBIX PpACTEHUW: TPONMU3Mbl U HACTHUHU.
JIBu>keHre MHOTOKJIETOYHBIX )KUBOTHBIX U YeJIOBEeKa: MblllleuHas cuctema. Peduekc. CkeneTHobie
MBIIIIIEI U UX paboTa.

[Turanue opranusmos. [lornomnieHue BoJbI, YIJIEKUCIOrO ra3a U MUHEPAJIbHBIX BEIIECTB
pactenusMH. [IutaHue >XMBOTHBIX. BHYTpPHIOIOCTHOE M BHYTPUKIETOYHOE IHILEBAPEHHUE.
[IuTaHnne MO3BOHOYHBIX JKUBOTHBIX. OTIENBl MUIIEBAPUTENIBHOrO TpakTa. [IumeBapurenbHbIe
xenesbl. [IuieBaputenbHas cucTeMa 4enoBeKa.

Jlpixanue oprann3moB. [[pixanue pacrenuit. Jlprxanue >kuBoTHBIX. Juddysus razos uepes
noBepxHOCTh KieTku. KoxkHoe apixanue. [[pixaTtenbHas moBepxHOCTh. JKabepHoe M n€rounoe
npIxaHue. JIpIxaHWe ITO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLHWOHHOE YCIIOXKHEHUE
CTPOCHHUS JIETKUX TMO3BOHOYHBIX >KMBOTHBIX. [[pIXaTenpHas cucTeMa 4esloBeKka. MexaHu3M
BEHTWJISINY JIETKUX Y MITUIl ¥ MIIGKOMTUTAIOMINX. Perynsnus qpixanus. J{pIxaTenbHble 00bEMBI.

TpaHcopT BEHIECTB y OPraHU3MOB. TpaHCHOPTHBIE CUCTEMbl pacTeHui. TpaHcmopt
BEILIECTB y )KUBOTHBIX. KpoBeHOCHas cucteMa u e€ opranbsl. KpoBeHOCHas cucTeMa NO3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cepiie, KpOBEHOCHBIE COCY bl U KpOBb. Kpyru kpoBooOpatieHusl.



OBOJIOLIMOHHBIE YCIIO)KHEHUS CTPOCHMSI KPOBEHOCHOM CHCTEMBI MO3BOHOYHBIX JXHUBOTHBIX.
Pabota cepania u e€ peryssiusi.

Beinenenne y opraHu3moB. BeigeneHue y pacreHui. BelneneHue 'y KUBOTHBIX.
CoxparutenbHble Bakyonu. Opransl BiieneHus. QUIbTpaLus, CeKpelus 1 00paTHOE BCaCbIBaHHE
KaK MEXaHM3Mbl pPa0OThl OpraHoB BbIneneHUs. CBs3b IOJOCTH Tela € KPOBEHOCHOW W
BBIICTIUTENIBHON cHCTeMaMu. BpleneHne y IO03BOHOYHBIX JXKMBOTHBIX M ueioBeka. [louxwm.
Crpoenue u pyakunonupoanue Hedpora. OOpa3oBaHHEe MOYH y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alnuTa y OJHOKJIETOYHBIX OpraHu3MoB. CTIOpbl OaKTepUid U ITUCTHI
IIPOCTENIINX. 3alluTa Yy MHOIOKJIETOUHBbIX pacTteHuil. Kyrukyna. CpenctBa MacCUBHOM H
XUMHYECKOM 3a1uThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. IIOKpOBBI M MX IPOM3BOAHBIE. 3aLIUTa OPraHU3Ma
or Oonesneil. MmmyHHas cucrema uenoBeka. KIleTOYHBIE W TyMOpanbHBI HMMYHHTET.
Bpoxnéuuelii u  npuoOpeTéHHbI  cnenmduyeckuii UMMyHHTET. Teopus KJIOHAJIBHO-
cenektuBHOro uMmyHnurera (I1. Dpmaux, @. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI
opraHu3MoB. Poiib Bpo:kIEHHOTO MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

PasgpaxxumocTte M peryisauus y OpraHusMoB. PasgpakmMocTs y OJHOKJIETOYHBIX
opranu3moB. Takcucel. Paznpaxumocts U peryisauus y pacteHud. PocToBele BemiecTBa U UX
3Ha4YCHHUE.

HepBHas cucrema u pediuexkTopHas peryisauus y >KUBOTHbIX. HepBHas cuctema u eé
OTJENbl. DBOJIOLHMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBI y KHUBOTHBIX. OTxaemsl
TOJIOBHOTO MO3Ta IO3BOHOYHBIX >KMBOTHBIX. Pediexc u pednexropHas nyra. besycioBHble u
YCIIOBHBIC PE(IICKCHI.

I'ymopanbHas peryisnuss ¥ SHIOKPHHHAs CHCTEMa JKMBOTHBIX M 4ejoBeka. Kesessl
OSHJOKPUHHOM CHUCTEMBI M HUX TOpPMOHBL /[lelicTBHE TOpPMOHOB. B3auMOCBSA3b HEPBHOU U
SHAOKPUHHOMN cucTeM. [ unorasamo-runoduszapHas CHCTeMa.

JdemoHcTpauuu

IToprper: U. I1. I1aBnos.

Tabnuubl u cxembl: «OJHOKIETOYHBIE BOJIOPOCIN», «MHOTIOKIETOYHbBIE BOAOPOCIN»,
«bakrepun», «lIpocrelimmey, «OpraHbl LBETKOBBIX pacTeHui», «CucreMbl OpraHoB
[I03BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoeHHE HACEeKOMbIX», «TKaHM pacTeHWI»,
«KopueBbie cuctembl», «CrtpoeHue credus», «CTpoeHHe IUCTOBOW IUTACTHHKWY, «TkaHH
KUBOTHBIX», «CkeneT uenoBeka», «llumeBapurensHas cuctema», «KpoBeHOCHas cucTeMay,
«/IpixaTenpHasg  cucremay, «HepBHas cucrema», «Koxka», «MpbleyHas cucreMay,
«BeroenurensHas cucremay, «HIOKpUHHAs cuctema», «CTpoeHue MbInb», «MMMyHHTET?,
«KumeynomnonoctHsie», «CxemMa NUTaHUS pacTeHUD», «KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHe THIpb», «CTpoeHHE IUIaHApUKW», «BHYTpeHHEEe CTpOEHHE A0XKAEBOIO
yepBsi», «HepBHast cucrema peiG», «HepBHas cucrema narymku», «HepBHas cucrema
npecMmbikaomuxcs», «HepsHasg cucrema nruny, «HepBHas cucTtemMa MIIEKONUTAIOMIUX),
«HepsHas cucrema uenoBekay, «Peduaexcy.

Ob6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpEnapaThl OJAHOKIETOUYHBIX OpPraHHW3MOB,
MUKpOIpenaparsl TKaHEW, paKOBUHBI MOJIIFOCKOB, KOJIJIEKIIMM HACEKOMBIX, UTTIOKOYKHX, KUBbIE
9K3EMIUISIpbl KOMHATHBIX PACTEHUH, repOapuy pacTeHUH pa3HbIX OTAEJIOB, BIAXKHbIE IIpernapaThl
KHUBOTHBIX, CKEJIEThI I03BOHOYHBIX, KOJIJIEKI[MY OECIIO3BOHOUYHBIX KHBOTHBIX, CKEJIET YEJIOBEKA,
00opyI0BaHUE ISl IEMOHCTPALIMH TOYBEHHOTO ¥ BO3IYIIHOTO MTUTAHUS PACTEHHM, pacIleIICHUs
KpaxMana 1 OelKoB MoJ JAeHCTBHEM (pepMEHTOB, 000PYAOBaHHE ISl AEMOHCTPALIUU OTIBITOB IO



M3MEPEHUIO KUZHEHHON EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOIEIN
TOJIOBHOTO MO3Ta Pa3JINYHbIX )KUBOTHBIX.

JlabopaTopnasi padora «/3yueHue TkaHel pacTeHU».

JlaGoparopHas padora «/3yueHne TKaHei )KUBOTHBIX».

JlabopaTopnasi padora «l3yueHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. PazMHOkeHHe 1 pa3BUTHE OPTaHNU3MOB

dopMbI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosioe (BKJIF0Yasi BEreTaTUBHOE) M TTOJIOBOE. Buib
0ecroJIoro pa3sMHOKEHUS: IOYKOBAaHUE, CIOPYIALHUSA, pparMeHTalus, KIOHUPOBaHUE.

ITonoBoe pasmHoxenue. [lomoBble kneTkw, wiam ramersl. Meio3. Craguum Menosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuit cMmpica Meiio3a U MOJIOBOTO
npouecca. Meio3 u ero MecTo B A)KHU3HEHHOM IIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pazsutue. ['amerorenes y »kuBoTHbBIX. [1ooBbIe sxene3sl. OOpazoBaHue
1 pa3BUTHE MOJOBBIX KIEeTOK. CiepmaroreHes n ooreHes. CTpoeHue MOJIOBBIX KIETOK.

OmnonoTBOpeHrHe W AMOPUOHATIBLHOE Pa3BUTHE >KMBOTHBIX. CHOCOOBI OMIIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WNuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa O Pa3BUTHH
opranusmMoB. Mopghozenes — o0na u3 enasnvix npooaem smopuonocuu. Konyenyus mopghozenos u
mooenu mopgozcenesa. Craqun >MOpHoOreHe3a KMBOTHBIX (Ha mpuMmepe Jsrymku). Ipobnenue.
Tunsl npobnenus. /Jemepmunuposantnoe u HedepmunuposanHoe opooaenue. bracmyna, munv
onacmyn. OCOOEHHOCTH IPOOJICHUS MIICKOMUTAIOMINX. 3apOABIIIeBbIe JTUCTKU (TacTpyJsius).
3akilalka OpraHoB M TKaHEeW W3 3apOABIIIEBBIX JIMCTKOB. B3anMHOE BIMSHUE 4YacTeu
pa3BUBaroIIerocs 3apo/biiia (AMOpHOHANIbHAS MHIYKIINS ). 3aKIaKa MJIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXHUeCKUX B3auMOJICHCTBUI reHoB. BiusHue Ha sMOpHOHATEHOE pa3BUTHE
pa3nUYHBIX (PAaKTOPOB OKPYKAIOLIEH Cpebl.

Poct u pasButue xuBOTHBIX. [locTomMOpuoHanbHBIA mepuoi. I[Ipsimoe um Hempsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX W TO3BOHOYHBIX IKHUBOTHBIX.
buonoruueckoe 3HaueHUE MPSMOTO U HENPSIMOIO Pa3BUTHsL, UX PACIPOCTPAaHEHHE B IPUPOJE.
Tunel pocra >XUBOTHBIX. akTOpsl pETyasLUU pPOCTa JKUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHANBHOTO Pa3BUTHUSL Yy JKUBOTHBIX M dYenoBeKka. [lepuoabl OHTOreHe3a 4eIoBeKa.
Crapenue U cMepTh Kak OMOJIOTMYECKHEe MTPOLECCHI.

PazMHoxeHue u pazsuthe pacrenuil. ['amerodut u cnopopur. Meiio3 B )KU3HEHHOM IHKIIE
pactenuii. O6pazoBaHue crop B npoiecce Meio3a. ['amerorenes y pacrenuii. OmiogoTBopeHue u
pa3BUTHE PACTUTENBbHBIX OPraHW3MoB. J[BOWHOE OIJIONOTBOPEHUE Yy IBETKOBBIX PACTEHUMU.
OO6pazoBaHue 1 pa3BUTHE CEMEHHU.

MexaHu3MBbI PEryIsIUU OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabnuubl u cxembl: «BereraTUBHOE pa3MHOXKEHHE», «THIBI OECIONOro pa3MHOXKEHUS,
«Pa3MHOXeHUE XJTaMUIOMOHAIb», «Pa3MHOXKEHuEe JBrJeHbl», «Pa3MHOXEHHE THIPBDY,
«Meito3», «Xpomocombl», «l'amerorenes», «CTpoeHHe SHUIEKIETKH U CIIEPMATO30UIa»,
«OCHOBHBIE CTaIUU OHTOTeHE3ay, «[IpsMoe u HenpsiMoe pa3BUTHEY, «Pa3BUTHE MACKOTO KYyKa,
«Pa3Butne capaHun», «Pa3zBuTue JATYymKu», «J/[BoilHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSIH OJHOJOJIbHBIX U JBYAOJBHBIX pAacTeHUI», «KU3HEHHBIM UK
MOPCKOH KamycThl», « KM3HEHHBIN UK MXa», « KU3HEHHBIM HUKI TaOPOTHUKAY, « ) KM3HEHHBIH
LUKJI COCHBI».



O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPETapaThl SSIHIEKJIETOK U CIIEpPMaTO30HI0B,
Mozenb «L UK pa3BUTHS JISTYIIKI.

JlabopaTtopHass paGora «/3yueHue CTPOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernapaTax».

IIpakTnyeckas padora «BplsBIeHNE IPU3HAKOB CXOACTBA 3apOAbIIIEH TO3BOHOYHBIX
KUBOTHBIX).

JlaGoparopHas padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI.

Tema 11. I'eneTuKka — HAYyKa 0 HACJIEACTBEHHOCTH U MI3MEHYHBOCTH OPraHN3MOB

Hcropus cTaHOBIIEHUS U pa3BUTHS TeHETHKHU Kak Hayku. Pabotel I'. Mennens, I'. ne ®pwu3a,
T. Moprana. Poibs oTedecTBEeHHBIX YUE€HBIX B pa3BuTuu reHeTrku. Padoter H. K. Konbiora, H. U.
Basunosa, A. H. benozepckoro, I'. /I. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATHS U CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUJIEJIbHBIE
T€Hbl, albTEPHATUBHbIC MPU3HAKU, JOMHHAHTHBIM M PELECCUBHBIM MpPU3HAK, TOMO3UIOTA,
reTepo3UroTa, 4HcTas JIMHUSA, TUOPUIBI, TeHOTUl, (peHoTun. OCHOBHBIE METOIbI TCHETHUKH:
THOPUIOIOTHYECKU I, ITUTOJIOTHYECKUH, MOJICKYIIIPHO-TEHETUIECKUM.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsios, H. 1. Basuinos, A. H.
benozepckuii, I'. JI. Kaprieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuiet 1 cxeMbl: «MeToJ bl TeHETHKNY, «CXEeMBI CKPEIIUBAHUS.

JlaGopaTopHnas padora «/{po3o¢puia kak 00BEKT reHETUYECKUX HCCIETOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemmBanue. [lepBorit 3akoH MeHemns — 3aK0H eTMHOo00pa3usi THOPUIOB
nepBoro nokosieHus1. [IpaBuno nomuHupoBanusa. Bropoil 3akoHn MeHaenss — 3aK0H paclerICHHUs
npu3HakoB. l[uTomorndyeckre OCHOBBI MOHOTHOPHIHOTO CKpEIIMBaHHS. | WIoTe3a YHUCTOTHI
ramer.

Ananuzupyroiee ckpemubanue. [[poMexyTouHbIi XapakTep HAClIeI10BaAHMUSL.
Pacmennenne npu3HakoB Npy HETIOJIHOM IOMUHHUPOBAHUU.

JurunOpugHoe ckpemuBaHue. Tperuii 3akoH MeHaenst — 3aKOH HE3aBUCHMOTO
HacJIeIoOBaHUs MpU3HaKoB. L{uTomornyeckue OCHOBBI AUTUOPUIHOTO CKPELTUBAHUSI.

CueruienHoe HacnenoBanue npu3HakoB. Paboter T. Moprana. CrieruieHHOE HaclieJoBaHNe
I€HOB, HAPYIIEHHE CLIETUICHUS MEXY TeHaMH. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka nona. XpOMOCOMHBIM MEXaHM3M ONPENENICHUs Moja. AyTOCOMBI U TOJOBbBIE
XpPOMOCOMBI. ['OMOraMeTHBI M TE€TepOraMeTHBIM IIOJI. ['eHeTHdeckas CTPYKTypa IIOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKOB, CLETUIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cuctema. l[lneiloTponusi — MHOMKECTBEHHOE [I€MCTBUE TEHA.
MHoxecTBEeHHBIN ajienu3M. B3aumonelcTBue HeaienbHBIX TeHOB. KoMIUIEeMEHTapHOCTb.
Onucras. [lonmumepus.

['eneTnyecknii KOHTPOJIb PAa3BUTUSA PACTEHUH, KWUBOTHBIX W 4YEJIOBEKAa, a TaKXKe
(bU3HOIOrMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX (PYHKIMHA. ['eHeTHYecKkre MexaHu3Mbl
CUMOMOTEHEe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH — IMApa3uT» U «XO3IHH — MHUKPOOHOM).
'eHeTnyeckue acneKThl KOHTPOJISI M M3MEHEHUS HACIEACTBEHHON MH(OpPMAIUU B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdemoHcTpauuu

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



Tabnuub! u cxemsl: «IlepBblit 1 BTopoii 3akoHbl Menzaens», «Tpetuit 3akoH MeHaensy,
«AHanu3upymolee ckpeuupanuey, «HemnonHoe qomuHupoBanuey, «ClemIeHHOE HACIeI0BaHHE
MPU3HAKOB y Apo30duiby, «I eHeTrka nonay, «Kapuotun uenosekay, «Kapuotur 1po30huis»,
«Kapuotun nrutib», «MHOKECTBEHHBIN ajienn3My», «B3anmoaeicTBre reHoBY.

Ob6opynoBaHue: MOJENb A JTEMOHCTPAIMH 3aKOHOB €AMHO00pa3us TMOPUAOB MEPBOTO
MOKOJIEHUSI M PACIIEIJIEHUs IPU3HAKOB, MOJAENb JJI1 JAEMOHCTPAlMHA 3aKOHA HE3aBUCUMOTO
HacJeA0BaHUs MPU3HAKOB, MOJIEb JIsl IGMOHCTPALlMU CUEIUICHHOTO HACIEAOBaHUs MPU3HAKOB,
CBETOBO MUKPOCKOII, MUKporpenapar: «Jpo3zodunay.

IlpakTuyeckasi padora «l3yueHue pe3yabTaTOB MOHOTHOPHIHOTO CKpEIIUBAHUS Y
TPO30(UITBI».

IlpakTuyeckasi padora «/3yueHue pe3yIbTaTOB IUTHOPUIHOTO CKPENIMBAHUS Y
TPO30(UITBI».

Tema 13. 3akoHOMepPHOCTH U3MEHYHBOCTH

B3anmopeiictBue reHotmna u cpenasl npu (popmupoBaHuu (deHotuna. M3MeHUMBOCTH
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE TMPU3HAKUA. Buabl  HW3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEACTBEHHASI.

Monudukarnonnass u3MeHYUBOCTh. Ponb cpenbl B ¢opMupoBaHurd MoaubUKalHOHHON
n3MeHuuBocTH. HopMa peakuuu npusHaka. BapualoHHBIN psa M BapualvoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHMBOCTH.

I'eHoTunuueckass wn3MeHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW WM3MEHUYMBOCTH. Buabl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHASI.

KoMOuHaTiBHasT U3MEHUYHMBOCTh. Mel03 M MOJIOBOM Mpoiecc — OCHOBa KOMOMHATHBHOMN
U3MEHUYUBOCTH. POJTh KOMOMHATUBHON M3MEHUYUBOCTH B CO3aHUU T€HETHUECKOTO Pa3HO00pas3us
B IIpEJIeJIax OJHOIO BUJA.

MytanmonHass M3MEHYMBOCTh. Buapl MyTanmil: Te€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrnoHTaHHBIE U WMHAYUUPOBAHHBIE MYyTallMU. SiepHble W LMUTOIJIA3MATHUYECKUE MYTalUu.
ComMaruueckre W TOJIOBble MyTaluu. [IpUYnMHBI BO3HUKHOBEHUs MyTauuid. MyTareHbl U UX
BJIMSIHME HA OPraHU3Mbl. 3AKOHOMEPHOCTH MYTAllMOHHOI'O MPOLECCa. 3aKOH TOMOJOTHYECKHUX
psanoB B HacieactBeHHoW w3MeHunBoctd (H.M. BaBumor). BuesmepHas W3MEHYMBOCTh H
HAaCJIEeACTBEHHOCTD.

Onueenemuxa u 9NULEHOMUKA, POIb INULEHEMUYECKUX (AaKmopos 6 HACIe008aHUU U
UBMEHYUBOCTNU (PEeHOMUNUYECKUX NPUSHAKOSB ) OP2AHUSMOB.

JdemMoHcTpanuu

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

Tabnuiet 1 cxembl: «Buibl H3MEHIUBOCTHY, «MoOAH(PUKAITMOHHAS U3MEHUYUBOCTDY,
«KomOuHaTHBHAsE ©I3MEHYUBOCThY, «Meio3y, «OmronoTBopeHuey, «I eHeTrndeckue 3a001eBaHus
yenoBekay, «Buasl myranuii.

O6opynoBaHue: XUBbIE W TepOApHBIC JK3EMIUISIPHl KOMHATHBIX DPACTEHUH, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJIAMUA U3MEHYUBOCTH.

JlabopaTtopnasi padora «lcciemoBaHue 3aKOHOMEpPHOCTEH  MoIU(UKAIMOHHOMN
W3MEHUYMBOCTH. [locTpoeHne BaprallmOHHOTO psA/ia U BApUALIMOHHOW KPUBOM.

IIpakTuyeckasi padora «Mytamuu y 1po30Quisl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eneTuKa Yesi0BeKa

Kapuotun uenoBeka. MexayHapoJHas mOporpaMma HCCIEIOBaHUS T€HOMa YEIOBEKa.
MeToapl U3YYeHUS TEHETUKH YeNIOBEKa: T'eHEATOTHYeCKHid, OJU3HEIIOBBIN, [IUTOTCHETUICCKUH,
MONYJISILIMOHHO-CTATUCTUUECKU N, MOJIEKYIIIpHO-TeHeTuYecKnil. COBpeMEHHOE OmpeieTieHue



TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHKE, B TOM YHucIe ¢ momonisto [TIP-
ananu3a. HacnencTBennblie 3a00sieBaHus YelloBeKa. | eHHbIE U XpPOMOCOMHBIEC 00JIE3HU YeJIOBEKa.
Boniesnn ¢ HacneaCTBEHHON MNpenpacrnogoKEeHHOCThIO. 3HAUYEHHE MEIUIUHCKOW TEeHETHUKH B
MPEeIOTBPAIICHNN W JIEYCHUHM TEeHETHYECKHX 3a00eBaHMil deloBeKa. MeauKO-TeHEeTHUECKOe
KOHCYNbTHUpOBaHHE. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETUYECKOTO Ipy3ay. ITUUECKUE aCTIEKThI
Hccae0BaHUi B 00J1aCTH PeTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIIETOK.

I'eneTndeckue ¢akTOphl MOBBIMICHHOW YYBCTBHTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKpyXaromieil cpenpl. ['eHeTndeckass MpeapacroioKEHHOCTh
YeJIOBEKA K MMAaTOJIOTHSIM.

JdemoHcTpauuu

Tabmump! u cxemsl: «KapuoTtun yenoBekay, «MeTo bl H3YUYeHHS TCHETUKHU YeJIOBEKAY,
«"eHeTHUeCKUE 3a00ICBaHUS YCIOBEKAY).

IIpakTuyeckas padbora «CocTaBIeHHE U aHATIU3 POJOCIOBHOMN».

Tema 15. Cenrekuusi OpraHusMoB

JlomecTukanmsi W CeJeKUus. 3apOoKICHHUE CENEKIUMU U JoMecTukanuu. Yuenue H. U.
Basuiosa o LleHTpax MpouCXOXKIACHUSI 1 MHOT00Opa3us KyJbTypHBIX pacTeHuil. Posib cenexiuu
B CO3/IaHUU COPTOB PACTEHUM U OPOJ KUBOTHBIX. COpT, MOpoAa, IITaMM. 3aKOH TOMOJIOTHYECKUX
pAoB B HacieAcTBeHHOW u3meHunBoctd H. WM. BaBwiioBa, ero 3HaueHue sl CEJIEKUMOHHOU
paboTHI.

Mertoap! ceneKImoHHOW paboThl. IcKycCTBEHHBIM OTOOP: MacCOBBIN M WHIUBHUIYATbHBIN.
Oranbel KOMOWHAIIMOHHON cenekiuu. VcmpiTanue mpou3BoauTeneil mo moromctBy. OTOOp MO
TEHOTHUITY C ITOMOIIBIO OIIEHKU (DEHOTHITA TOTOMCTBA U OTOOP IO TEHOTHITY C TIOMOIIIBIO aHAIIN3a
JHK.

HckyccTBeHHBIM MyTareHe3 KakK METOJ[ CeIeKIMOHHOW palboTel. PamuanuoHHBI 1
XUMHYECKHA MyTareHe3 Kak WCTOYHUK MyTaluil y KyJIbTYpHBIX (OpPM OpraHu3MOB.
Hcnonb30BaHre TEHOMHOTO PeIaKTHPOBAHUS U METOI0B pekoMOnHaHTHBIX JIHK amst momyueHus
HMCXOJHOTO MaTepuaia JJis CEJICKIIHUH.

[Tonyyenne mommmuionzoB. BHyTrpuBumoBas rTuOpuau3anms. bBaM3KOpoACTBEHHOE
CKpeIlMBaHue, WK UHOpUIUHT. HepoaCTBEHHOE CKpeluBaHue, Wik ayToOpuauHr. ['ereposuc u
ero mpuuuHbL. Mcmonp3oBaHue rerepo3uca B cenekuu. OtnanéHHas THOpUIU3AIMS.
[Ipeononenne Oecruiogus MEXBHUIAOBBIX THOPHAOB. JIOCTMDKEHHS CENEKIMH pPACTCHHH |
KUBOTHBIX. «3e1éHaAs pesoNtoyusy.

CoxpaHeHre U U3YYEHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUW M HUX JUKUX
poauuel i CO3AaHMs HOBBIX COPTOB M THOPUIOB CEITbCKOXO3SMCTBEHHBIX KYIBTYD. M3)yueHue,
coxpanenue u ynpasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMBLCI0BbIX
HCUBOMHBIX 8 YEJIAX VIYUUEHUST CYWeCmBYIOWUX U CO30aHUsl HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM YUCIe C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHBIX UCCIeO08AHUL, Nepedosbix uoell u
NepCcneKmuBHbIX MexHON02UM.

JdemoHcTpauuu

IToprpetsr: H. N. Basunos, U. B. Muuypum, I'. JI. Kapneuenko, I1. I1. JIlykssaenxo, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabnuiet 1 cxembl: «L{eHTpBI TPOUCXO0KICHUS U MHOT000pa3usi KYJIbTYPHBIX PACTCHUN»,
«3aKOH TOMOJIOTMYECKHUX PSAOB B HACIEICTBEHHOW H3MEHYUBOCTH», «METOAbI CENEKIUun»,
«Otnanéunas rubpuanzanus», «MyTtareses».

JlaGoparopHas padora «/3yueHne cCOpTOB KyJIbTYPHBIX PACTEHUM W MOPOJ JOMAITHUX
JKMBOTHBIX ).



JlabopaTopHas padora «/3ydyeHne METO0B CEIEKIIUUA PACTEHUI».

IIpakTnyeckas padora «lIpuBuBKa pacTeHUN».

Ikcekypeusi «OCHOBHBIE METOAbl U JAOCTHKEHHsS CEJeKIMU PACTEHUH U >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (epMy, COPTOHUCIBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO03SIICTBO, B JTA0OPATOPHUIO arpOYHUBEPCHUTETA WIM HAYYHOTO IIEHTPA)».

Tema 16. BUOTeXHOI0THA M CHHTETHYECKAS] OMOJIOTHA

OOBbeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHMH, — KIJIETOYHbIE U TKaHEBbIE KYJbTYPHI,
MUKpPOOPTaHMW3Mbl, HUX XapakTepucTuka. TpaauiroHHas OuOTEeXHOJorus: xjeboreueHue,
MOJIy4eHUE KUCIOMOJIOYHBIX MPOAYKTOB, BUHOIEHE. MukpoOuonornyeckuii cuaTe3. OOBbEKThI
MUKPOOHUOIOTHYECKUX TeXHOMOTUH. [Ipon3BoACTBO Oenka, aMIHOKHICIIOT U BUTAMHUHOB.

Co3maHve  TEXHOJOTMM W MHCTPYMEHTOB  LIEJICHANIPaBICHHOTO  W3MEHEHHS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJIYYEHHUS! OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKAIIUX
HE BCTPEYAIONINECS B MPUPOAEC OMOCUHTETUIECKHE MY TH.

Knerounas wnxkeHepus. MeToapl KyJIbTypbl KJIE€TOK W TKaHEH PACTEHUW U >KMBOTHBIX.
Kpuobanku. Comarmueckass THOpuau3ammss ¥ coMaThyeckuii smOpuorene3. lMcmomb3oBanue
rallon/ioB B CENEKUUU pacTeHuil. llonyyenue MOHOKIOHANbHLIX awmumen. Mcnonv3osanue
MOHOKIOHANbHBIX U NOJUKIOHANbHLIX aHmumen 6 meouyune. VICKyCCTBEHHOE OIUIOIOTBOPEHUE.
PexoHCTpyKIMS SUIEKIIETOK U KIIOHUPOBaHUE )KMBOTHBIX. METOI TPAHCIUIAHTALIUH SIIEP KIIETOK.
Texnonocuu  0300poénenus,  KyIbmMUSUPOBAHUs U  MUKPOKIOHAIbHO20 — PA3ZMHONCEHUS
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHasl U TeHHasi UH>KEHEpHUs. VICKyCCTBEHHBIM CHHTE3 I'eéHa U KOHCTPYUPOBaHUE
pekomOuHanTHBIX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHHS W TEPCHEKTHBBI
XPOMOCOMHOW ¥ TEHHOW WHXEHEPHH. OKOJIOTHYECKHEe W OTHYECKHE MpoOJeMbl TEeHHON
WHXXEHEPUHU.

Menunnuackue onorexnonoruu. [locrrenomuas mudposas meauiuHa. [1IP-auarnocruka.
MeTaboIOMHBINM aHATH3, TEHOIICHTPUYECKUI aHaN3 MTPOTEOMA YeJIOBEKA JUIS OIEHKU COCTOSHUS
€ro 310poBbs. Vicronb30BaHne CTBOIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-OnonHxeHepus
U1 pa3paboTKH (PyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTUH, CO3aHUSI KOMITJIEKCHBIX
TKaHEeW COYETaHHEM TEXHOJIOTUU TPEXMEPHOTO OMONPHUHTHHTA U cKad(ONIUHTA Al PEIICHUS
3a/1a4 NEPCOHATTM3UPOBAHHON METULIUHBI.

Co3nmanue BEKTOPHBIX BAaKIMUH C II€NIbI0 OOECreueHuss KOMOWHUPOBAHHOW 3allUTBl OT
Bo30yauteneit OPBU, ycTaHoBieHHE MOJEKYISPHBIX MexaHM3MOB (yHkiuoHupoBanus PHK-
CoJIep>KalliX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHble 3a00JIeBaHuUs YeTIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuet u  cxembl: «lcnonp3oBaHWE  MHKPOOPTaHM3MOB B MPOMBIIIICHHOM
MPOU3BOJCTBEY, «KileTrouHas nHKeHEpUs», «I eHHast HHKEHEPUS».

JlabopaTopnasi pa6ora «/3yueHne 00beKTOB OHOTEXHOIOTHI.

IIpakTnyeckas padora «IloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

Ikckypeus «buoTexHoI0THs — BaXKHEHIIasi IPOU3BOAUTENbHAS CHIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KJTACC

Tema 1. 3apo:xneHue u pa3BuTHE IBOJTIOIHOHHBIX NPEICTABICHNA B 0H0JIOTHHI
OpomonnonHas Teopust Y. apsuna. [Ipeanochuiku BOSHUKHOBEHHS AapBUHU3MA. JKU3Hb
Y HayyHas nestenbHocTh Y. J[apBuHa.



JIBwkymue cwibl dSBojton  BUoB 1o Y. JlapBuHy (BBICOKAasi HWHTEHCHBHOCTH
pPa3MHOXXEHHS OPraHuW3MOB, HACJIEJCTBEHHAs HW3MEHYMBOCTb, Oopb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuaTeTndeckoit Teopun Bostonnn (CTD). HeliTpanbHas Teopurs SBOJIOIHH.
CoBpeMeHHas SBOJIONMOHHAs OUOJIOTHsA. 3HAYCHHE SBOJIONMOHHON TEOpHUU B (HOPMUPOBAHUH
€CTECTBEHHO-HAyYHOU KapTUHBI MUDA.

JdemMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosbe, Y.
Hapsun, C. C. YerBepuxos, U. U. [lImaneraysen, k. Xongeln, /. K. benses.

Tabnuubl u cxemsl: «Cucrema xuBoi mpuposs! (mo K. JIunuero)», «JlecTHHIIA KHUBBIX
cymects (1o Jlamapky)», «Mexanu3m (popMupoBaHus MPUCIIOCOOIEHNUN Yy pAaCTEHUN U )KHBOTHBIX
(mo Jlamapky)», «Kapta-cxema mapmpyra nyremectsust Y. Jlapsunay, «Haxonku Y. lapBunay,
«DopMbI 60pBOEI 3a cymiecTBOBaHUE, «I[lopoasl romybeii», «MHOrooOpasue KyabTypHBIX (hopm
KarmycTbl», «[lopoapl qOMamIHUX KUBOTHBIX», «Cxema o0pa3oBaHus HOBBIX BHAOB (mo Y.
HapBuny)», «CxeMa COOTHOILIEHHUS MABIKYIIUX CHJ 3BOJIOUUN», «OCHOBHBIE TOJOXKEHUS
CHUHTETHYECKON TEOPHH IBOIIOLIII.

Tema 2. Mukpo3BoJIIOIHS U €€ pe3yJibTaThl

[Tomynsnust Kak sieMeHTapHas enuHHuIa 3BoioluH. COBpeMEHHBIE METO/bl OLEHKHU
TeHETUYECKOT0 pa3HO00pa3us U CTPYKTYphI Monysiui. MismeHeHne reHogoH1a MOMyIALNUN KaK
AJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJIEHHME. 3aKOH TeHermdeckoro pasHoBecus Jx. Xapau, B.
BaiinGepra.

OneMeHTapHble (HAKTOpPHl (IBMIKYIIHUE CHJIBI) DBOJIONMUU. MyTallMOHHBIA IpoIIece.
KomOunaTiBHas U3MEHYHBOCTH. J{peli reHOB — cirydaiiHble HeHapaBIeHHbIE H3MEHEHHS YacTOT
anneneld B monynsanusax. DPdext ocHoBaTens. Dpgexm Oymviiounoeo copaviuika. CHudiceHue
2EHeMU4ecKko20 pazHooopasus. npuyunsl u cieocmsus. Ilposesnenue sgpgpexma Opetigha ceros 6
oonbuwiux U  manelx nonyaayusax. Murpauuu. W3onsmus momynanMii:  reorpaduueckast
(mpocTpaHCTBEHHAs ), OMOJIOTHYecKast (PEIpPOAYKTUBHAS).

EcrecTtBeHHBIlT 0TOOp — Hampapistomuid ¢GakTop 3BOJOIMUU. DPOPMBI €CTECTBEHHOTO
orOopa: IBWXKYIIMN, CTaOWIM3UPYIOUIMHA, paspbiBaromuil (nau3pynTuBHbI). [lomoBoit or6op.
Bo3HuKHOBEHNE 1 9BOJIIOIUS COIIMATIBLHOTO MOBEACHUS )KUBOTHBIX.

[IprcnocoOaeHHOCT, OpPraHU3MOB Kak pe3yibTaT MHUKPOIBOMIONMH. BO3HUKHOBEHUE
pUCIocoOIeHn y opranu3mMoB. ApoMopdo3sl 1 nanoaaantauu. Ilpumepsl npucnocoOiaeHut y
OpraHu3MoB: Mopdojoruueckue, (U3NOIOTHUECKUE, OMOXMMUYECKHE, IOBEJICHUECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykrypa. BumooOpazoBaHue Kak pe3yiabTaT MHUKPOIBOJIOLUU.
W3onsuust — xiroueBoil (akrop BumooOpazoBanus. I[lytm M crmocoObl BHIOOOpa3OBaHMS:
ajionatpudeckoe  (reorpaduyeckoe), CHUMIATPUYECKOE (IKOJIOTMYECKOE), «MTHOBEHHOE)
(monumonan3zanus, rudbpuansanys). JJMTeabHOCTh 3BOTIOIUOHHBIX MTPOLIECCOB.

MexaHu3mbl (OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponbp sBodtOnMOHHON Ouonoruu B pa3padOTKe HAYYHBIX METOJOB COXpaHEHHS
O6uopazHooOpasus. MUKPOIBOIIONUSA U KOIBOJIOLHUS IMAapasUTOB M UX XO035€B. MeXaHU3MBI
($hopMHUpPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu

IToptpetsr: C. C. YerBepukos, J. Maiip.

Tabnuue! u cxembl: «MyTallMOHHAs U3MEHYUBOCThY, «[loMyNnalroOHHas CTPYKTYpa BUIA»,
«Cxema mposiBieHUs 3akoHa Xapau—BaitHOepra», «JIBmwKymiue CHIBI  9BOJIIOLUNY,



«IKOJOTHYECKasT M3OJIAIMS TOMYJISAIMA CeBaHCKON ¢openny», «l'eorpadudeckas H3OIAIMSI
JUCTBEHHUIIBI CHOMPCKOIN M JINCTBEHHUIIBI JaypcKoily, «[lomynsiunoHHbIE BOJHBI YUCICHHOCTH
XUIIHUKOB M JKepTB», «(Cxema JeHCTBUS ecTecTBEHHOro ordopay», «Dopmbl OoprOBI 3a
CYILIECTBOBAHUE, «MHpycTpuaibHbIi MEJIaHU3M, «Kussbie HCKOIIaeMbIe»,
«ITokpoBUTENbCTBEHHAsI OKpacka >XUBOTHBIX», «lIpemynpexxnaromas oOKpacka >KUBOTHBIX,
«Pusnonoruueckue agantauun», «I[IpucnocobieHHOCTh OPraHU3MOB U €€ OTHOCUTEIILHOCTbHY,
«Kputepun Buma», «Buasl-gBoitHukn», «CTpykTypa Buga B mnpupoae», «CrocoOsl
BugooOpa3oBanus»,  «l'eorpadpuyeckoe BHI00OpazoBaHMe TPEX BUAOB  JIAHBIIIECHY,
«DKOIIOTUYECKOE BHUI000pa3oBaHMe BUAOB CHUHHI, «llomuruionasl pacteHuit», «KamycTHO-
peAeUYHBINA THOPUIY.

O6opynoBanue: repbdapuy pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEepel C
MpUMepaMu pa3IUYHbIX MPUCIIOCOOJICHUH, Yydyena NTHUIl U 3Bepeil pa3HbIX BHUJIOB, repbdapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUYHBIMU CIIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsiBIeHHE H3MEHYMBOCTH Y 0COOEH OJTHOTO BUAAY.

JlabopaTtopnasn pabora «lIpucnocoGneHuss OpraHU3MOB H WX OTHOCHUTEIbHAS
11e71eco000pPa3HOCThY.

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

Tema 3. Makpo3Bosonusi H e€ pe3yJbTaThl

MeTtopl H3y4eHHsI Makpo3BoJIoLKHU. [lanieoHTONOrMYEeCKHE METO bl U3yUEHUS 3BOJIOLUY.
[lepexonubie popmbl U GUIOTEHETUYECKUE PSJIbI OPraHU3MOB.

buoreorpaduuecknie Meroasl wu3ydeHus odBoironud. CpaBHeHue ¢iaopel U (payHbI
MaTEpUKOB U OCTPOBOB. bruoreorpaduyeckue oodmactu 3emiau. BUABI-OHIEMUKH U PETUKTHI.

DOMOpPHUOIOTHYECKUE U CPAaBHUTEIBHO-MOPGOIOTHYECKUE METOAbl M3YyYEHUS DBOJIOLUU.
['eneTnyeckne MeXaHWU3MBbI SBOJIOLMM OHTOI€HE3a U TMOSIBJICHHS HBOJIIOIMOHHBIX HOBIIECTB.
['omonornyHbie ¥ aHATOTUYHBIE OpraHbl. PyquMeHTapHble Opranbl U araBU3Mbl. MOJIEKYISIPHO-
reHeTUYeCKnue, OWOXMMHUYECKHEe M  MaTeMaTU4YecKue METOJbl H3Y4YeHHs]  SBOJIOLUU.
I'omonoruynsie rensl. CoBpeMeHHbIE METO/IbI TIOCTPOEHUS (PUIOT€HETUYECKUX IEPEBHEB.

XpOMOCOMHBIE MYTAIUU U 3BOJIIOLUS TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TIPaBUIIA) SBONIOIUH. [Ipunyun cmensvl hyHKYU.
HeoOpatumocTs 3BOMIONIMK. AanTUBHAS pagualiis. HepaBHOMEPHOCTh TEMITOB SBOJTIOIIHH.

JdemMoHcTpanuu

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

Tabmumpl U cxembl: «DUITOTEHETUYECKUIA PAJT JOMAIN», «APXEONTEPUKC», «3BEpo3yObnIe
smepb», «Creronedansi», «Puanogute», «CeMeHHbIE MAaNOpOTHUKNY, «buoreorpadudaeckue
30HBI 3emnu», «lpelid KoOHTHHEHTOB», «PemukThl», «HadanmpHble CcTaguu 3MOPHOHATHHOTO
Pa3BUTHS O3BOHOYHBIX )KMBOTHBIX», «I 'OMOJOTHYHbIE U aHAJIOTUYHBIE OpraHbl», «PyTuMeHTh»,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI uejIOBEeKa W IIMMIIaH3e», «lJIaBHbIE HaNpaBIICHUS
HBOJIOIUIY, «OO0II1e 3aKOHOMEPHOCTH HBOJIIOIIHI.

O6opynoBaHue: KOJUICKIUH, repOapuu, MYJISKA HCKONAeMbIX OCTAaTKOB OpPraHH3MOB,
MYJISDKM TOMOJIOTHYHBIX, AHAJIOTHMYHBIX, PYAMMEHTapHBIX OpPraHOB U aTaBU3MOB, KOJUIEKIIMHU
HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue U pa3BuTHE )KU3HU HA 3emule

HayuHble THUIOTE3bI TPOUCXOXKICHUS >KM3HM Ha 3emie. AOHOTeHe3 U IMaHCIepMUs.
JloHayuyHble TPEACTABJICHUS O 3apOXKICHUU JKU3HU (KpeauroHu3M). ['mmore3a mocTOSTHHOTO
caMO3apoKJIeHHS KU3HU U €€ onpoBepkeHue onbiTamu @. Penu, JI. Cnannanuanu, JI. Tlactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTUSI.



OcHOBHBIE dTaIbl HEOPTraHWYECKOH dBOIONMH. [I1aHeTapHas (reoloruuecKas) BOTIOINS.
Xumudeckasi 3BOJOLMS. AOUOTEHHBIM CHHTE3 OpPraHUYECKUX BEHIECTB M3 HEOPraHHMYECKUX.
Omneir C. Mumiepa u I'. FOpu. OGpazoBanue nmonumepoB u3 MoHoMepoB. KoareppaTHas rumoresa
A. W. Onapuna, runore3a nepsuyHoro OyiapoHa JIx. XonaelHa, reHeTHueckas rumotesa I
Ménnepa. Pu6osumsl (T. Yek) u runoresa «mupa PHK» V. I'nnbepra. opmupoBanre meMOpaH
Y BO3HUKHOBEHHE MPOTOKJIETKHU.

Uctopus 3emumn u meroasl €€ wu3ydeHus. Vickomaemble OpraHMYecKHE€ OCTATKH.
l'eoxpoHonmoruss u e€ Merombl. OTtHocutenbHass W aOCONIOTHAE  TE€OXPOHOJIOTHSI.
['eoxpoHonornyeckas mKaa: 30Hbl, 3pbl, IEPUOJIbI, STIOXH.

HavanbHble sTanel opranndeckoil 3Bomronnu. [losiBieHne M 3BONIOLUSA MEPBBIX KIETOK.
Opomronust Metabonu3Ma. Bo3HuWKHOBeHHE MepBbIX 3SKocucTeM. CoBpeMeHHble MHKPOOHBIE
OMOTUIEHKM Kak aHajuor NepBbiX Ha 3emusie coobmectB. Ctpomaronuthl. [IpokapwoTel u
SYKapHUOTHI.

[TpoucxoxaeHue 3ykapuoT (CHMOMOTEHE3). DBOJIOIMOHHOE MPOUCXOXKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HMKHOBEHHME OCHOBHBIX  TPYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl JBOJIIOIUU BBICIIUX pacTeHHil. OCHOBHBIE apoMOpP(hO3bl PACTCHUM.
Brixon pacrenuii Ha cymry. [osiBieHre CIOPOBBIX paCTEHHI U 3aBO€BaHKE UMH Cyliu. CeMeHHbIe
pacrenus. [IporcxoxaeHue BETKOBBIX PACTEHUMN.

OCHOBHBIE 3Tallbl JBONIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(}O3bl >KMBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSBIICHHE COBPEMEHHBIX THIOB. IlepBbie XOpmIOBBIE
*KUBOTHBIEC. JKU3Hb B BOjE. DBOMIONNS MO3BOHOUHBIX. [Ipoucxoxkaenne aMpuOUii 1 penTUIIni.
[Mpoucxoxaenrne miekonuTarommx W nTum. [IpuHnun xmrodeBoro apomopdosa. OcBoeHUE
0€CI03BOHOYHBIMH U MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazBuTue xxu3Hu Ha 3eMJie 1O 3paM U MEepUOJaM: apXxei, MpoTEPOo30ii, Maaeo30i, ME3030M,
KaitHO30#. O011as XapakTepucTHKa KIIMMaTa U Te0JIOTHIeCKUX mporieccoB. [losBiieHrne u pacuBeT
XapaKTepHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE: €r0 YCJIOBHS M BIHMSHHE Ha Ta30BBIA COCTaB
aTMoc(hepsl.

MaccoBble BBIMUpPAHHS — 3KOJOTMYECKHE KpU3UCHI mpouwioro. IIpuuuHbl M criencTBus
MaccOBbIX BbIMUpaHHil. COBpEMEHHBIN SKOJOTUYECKUM KPHU3HC, ero ocoOeHHocTH. [Tpobiema
COXpaHEHHUs OMopazHOOoOpa3us Ha 3emiie.

CoBpemeHHas cuctemMa opranndeckoro Mupa. [IpuHIUIB KJ1acCU(pUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu

[optpetsr: @. Peau, JI. Cnamnannanu, JI. Ilactep, U. . Meunukos, A. . Onapun, J]x.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmumpst u cxembl: «Cxema ombita @. Penny, «Cxema onbita JI. [lactepa mo uzydeHuto
caMo3apokJIeHus ku3Hm», «Cxema ombita C. Mwmwmuiepa, I'. FOpu», «39Tanbl HeopraHU4eCKOH
sBONMIOLUNY, «['eoxpoHonoruyeckas mikana», «HadanbHble 3Tambl OpraHMuECKOW IBOIOLUN,
«CxemMa 00pa3oBaHUs DYKapUOT MyTEM cUMOHMoreHe3ay, «CrucTema sKkuBoi mpupoas», «CTpoeHue
BUpyca», «Apomopdosbl pacreHuit», «PuHMODUTBY, «OTHOKIETOYHBIE BOIOPOCIH,
«MHOTrOKJIETOUHbIE BOJHOpOCIHY, «Mxu», «llamoporHukn», «l 0J0CEMEHHBIE PACTEHUSY,
«Opranbl IIBETKOBBIX pacTeHHi», «Cxema pa3BUTHsS >KHUBOTHOTO MHUPA», «ApoMopdo3bl
KUBOTHBIX», «lIpocreitmme», «Kumeunononoctueiey, «llmockue yepBu», «UneHUCTOHOTHEY,
«Pr10BI», «3emHOBOAHBIEY), «[Ipecmbikaromuecsy», «I[ltumby, «MnekonuTatomue», «Pa3Burue
JKU3HU B apXxeuckoil spe», «Pa3BUTHE JKU3HM B MPOTEPO3OMCKON 3pen», «Pa3BUTHE KU3HU B



MaJIe030MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMeHHasl CUCTEMa OPTraHUYEeCKOTr0 MUPa.

O6opynoBanue: repOapuM pacTeHUN PA3IUYHBIX OTACIOB, KOJUICKIIMH HACEKOMBIX,
BJIQ)KHBIE TpenapaThl *XKUBOTHBIX, PAKOBHHBI MOJUTIOCKOB, KOJUIEKLIUU HIJIOKOXKHUX, CKEJIEeThI
MMO3BOHOYHBIX >KMBOTHBIX, 4Uydesia MTHUI[ U 3BEpeH, KOJUJICKIIMH OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAeMBbIX, MYJISI)KU OPTaHUYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas JjgadoparopHasi padora «MoaenupoBanue onbiToB Musiepa—tOpu mo
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSTUHEHHI B MIEPBUYHON aTMochepe».

JlabopaTtopHasi pabGora «/3yuyeHue u omnMCaHUE MCKOIMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTuyeckasi padora «/3yuenne ocOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTICIOBY.

IIpakTnyeckas padora «3ydeHrne ocoOOEHHOCTEH CTPOCHUS TO3BOHOUHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4e10BeKa — AaHTPONOreHe3

Pa3nens! u 3aaun aHTPONOJIOTHU. MeTOIbI aHTPOTIOIOTHH.

CraHoBIieHUE MPEACTaBICHUHN O MPOUCXO0KACHUH YeIOBeKa. PeTuruno3nbie BO33peHus.
CoBpeMeHHbIE HAYUHbBIE TEOPHH.

CxoncTtBo uenoBeka ¢ KMBOTHbIMH. CHcCTeMaTH4ecKoe TIOJIOKEHHE  4YeJIOBeKa.
CBuzeTenbcTBa CXOJACTBA UEJIOBEKA C IKUBOTHBIMHU: CPaBHUTEIbHO-MOP(OIOTHIECKHE,
AMOpHUONIOTUYECKHE, (DU3HOJIOT0-OMOXUMHUYECKHe, TMoBeAcHUeckne. OTIuYMs dYeIoBeKa OT
KHUBOTHBIX. [IpAMOXOXk/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IMpPHU3HAKOB. Pa3BUTHE T'OJIOBHOTO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JIBroky1e cuibl ((hakToOphl) aHTPOIIOT€HE3a: OMOI0rnYeckue, connaababie. COOTHOIICHUE
OMOJIOTUYECKHUX U COITUATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE cTaIuu aHTpornoreHe3a. PanHue yenoBekooOpazHbie 00€3bsHbI (IPOKOHCYIIB) U
paHHUE TIOHTUBI — OOIIME TMPEIKH YETOBEKOOOPa3HBIX 00€3bsH M JIOJeH. ABCTPATIONUTEKH —
JIBYHOTHE IPEIKH JIIoAcH. UenoBeKk yMenblid, IEepBble M3rOTOBIEHUsA Opyaui Tpyaa. Yenosek
MPSIMOXOISAIINI U TIEPBBIA BBIXOA JIOJEH 3a mpenensl Adpuku. UenoBek reiinenbOeprckuii —
00U MPeOK HEeaHEPTATLCKOTO YeIOBEKa M YelIOBEeKa pa3yMHOro0. UemoBeK HeaHepTaIbCKUH
Kak BHUJ JIIOJIEN XOJOAHOrO KiInMmara. YenoBeK pa3yMHBId COBPEMEHHOI'O THUIMA, JEHUCOBCKHM
YeNI0BEK, OCBOSHUE KOHTHHEHTOB 3a npenenaMu Adpuku. [laneoreneTnka u maieoreHoOMHKa.

DBONIONUS COBPEMEHHOT'O YeJoBeKa. ECTeCTBEHHBIH OTOOpP B MOMYJNSIHSIX YETOBEKa.
MyTarmoHHsIi rporiecc u moaumMopdusm. [omynsmroHHbIe BONHBI, Apeli] reHoB, MUTpaIHs 1
«3¢deKT OCHOBATEINS» B MOMYIALUAX COBPEMEHHOTO YEJIOBEKA.

Uenoseueckne packl. [lonstue o pace. bonbiue pacel: eBporeonHasi (€Bpaswiickas),
aBCTpaJIo-HErpouaHasl (9KBaTOpHalIbHAs), MOHTOJOUIHAS (a3MaTCKO-aMepUKaHCKasi). Bpems u
MyTH pacceleHusi ueloBeka 1o IuiaHeTre. EnauHcTBO uenoBedeckux pac. Hayunas
HECOCTOSITENIbHOCTH pacu3Ma. [Iprucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBHSIM OKPY>KaroLIei
cpenbl. Bimusitnue reorpaduueckoit cpeapl M apeiida reHoB Ha Mopdosoruo U (HU3NOIOTHIO
YeJIoBeKa.

MexauciurnianHapasle  MeToAbl B (u3MUeckod (OHMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAST ~ AHTPOIOJIOTUS W MaJ€OAHTPOIOJIOTUSl  YEJOBEYECKUX  TOMYJISALIHA.
buoconmansHble  uccienoBaHUS ~— NPUPOABI  4YelloBeka.  VccienoBaHwe — KO?BOJIIOIUHU
OMOJIOTrMYECKOT0 U COLUMAIBHOIO B YEJIOBEKE.

JdemoHcTpauuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.



Tabmuuet u  cxembl: «MeTONBI  aHTPOIMOJNOTHH», «[ OJIOBHOW MO3r  YEIOBEKay,
«YenoexooOpa3Hbie 00e3bsiHBDY, «CKENeT YeloBeKa U CKelleT MUMIaH3e», «PyauMeHTsl u
aTaBU3MBbDY», «JIBWKyIIME CHJIBI aHTPOIOreHe3a», «DBOJIOLMOHHOE JPEBO YEJIOBEKAY,
«ABcTpanonutek», «HenoBek ymenslit», «HenoBek NpAMOXOAsIU», «/eHnCOBCKUN YeT0BEK»
«Heanaepranbupiy, «KpomanboHIb», «[Ipeaku yenoBekay, «Tamnbl IBOITIOLUN YETOBEKaY,
«Pacel yenoBekay.

O6opynoBaHue: MyJISDKH OKaMEHEIIOCTeH, MPEeIMETOB MaTepUalbHOU KYIbTYPhI MPEIKOB
YeyoBeKa, penpoaykiuun (pororpadun) KapTuH ¢ MUDOTOTUUESCKUMHU U OMOJICHCKUMU CIOKETaMHU
MIPOUCXOXKACHUS 4YeloBeKa, (oTorpaduu HAXOMOK HMCKOMAEMBIX OCTAaTKOB YENOBEKa, CKEIEeT
YeJIoBeKa, MOJEINIb Yepera 4YejoBeKa M Yeperna IIMMIaH3€, MOJENb KUCTH YelIOBeKa M KUCTHU
IIMMIIaH3€, MOJEIHN TOPCa NPEIKOB YEIOBEKa.

JlabopaTopHas pabora «l3yuyeHne o0COOCHHOCTEH CTpOEHHUS CKeJeTa YelIOBeKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

IIpakTuyeckas padora «/3yyeHre SKOJIOrHYECKUX aanTallui 4eTOBEeKay.

Tema 6. Ikoj10rusi — HAyKa 0 B3aUMOOTHOLIEHUSIX OPraHU3MOB M HAJIOPraHU3MEeHHbIX
CHCTEM C OKpYKawuei cpeaoi

3apoxaeHue W pasBuTHE 3Kojoruu B Tpynax A. I'ymGonbnara, K. @. Pymse, H. A.
CesepuoBa, J. I'ekkens, A. Tenciu, B. H. CyxauéBa. Pa3znenst u 3agaum skonoruu. CBsi3b
9KOJIOTUH C APYTMMH HayKaMHU.

Metoasl skonorun. [loneBbie HaOMIOACHUS. DKCIEPUMEHTHI B SKOJOTHH: MPUPOJIHBIE U
nabopaTtopHble. MonienupoBaHue B SKOJOTHH. MOHUTOPHHT OKPYXKAIOIIEH Cpeibl: JIOKAIbHBIH,
PETHOHANBHBIN U TTI00aTBHBIN.

3Ha4YeHHE SKOJIOTMYECKUX 3HAHUM I YelIOBEKa. DKOJOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBsI3ed uyenoBeuecTBa ¢ mpupogod. DopMHUpOBAHME SKOJOTHYECKOM KYIbTYPhl M
9KOJIOTMUECKON IPaMOTHOCTH HACEJICHUS.

JdemoHcTpauuu

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. Ceeprios, O. ['ekkenb, A. Tencnu, B. H.
Cykaués.

Tabnuiet 1 cxemsl: «Pa3aensl sKonorum», «MeTOoIbI IKOIOTHIY, «CXeMa MOHUTOPUHTA
OKpY>KaloIleu cpesib».

JlabopaTopnasi padora «/3ydeHne METO10B IKOJIOTUYECKUX UCCIIET0BAHUI.

Tema 7. Opranusmbl U cpeia 00UTAHUA

Okonorudeckre (aKTOpbl W 3aKOHOMEpPHOCTH WX gAeiictBus. Kmaccuduxamms
HKOJIOTHYECKUX  (hakTopoB:  abuoTHyeckue, OuoTHYEeCcKHe, aHTpomorenHele.  OOmue
3aKOHOMEPHOCTH JIeHCcTBUS dKoornueckux (akropos. [IpaBuno munnmyma (K. Ilnpenrens, 1O.
JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnotnueckue (axropbl. CBeT Kak 3kojoruyeckuit pakrop. /[leiicTBue pa3HbIX y4acTKOB
COJIHEYHOTO CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TPYNIbl PACTEHHM M YXUBOTHBIX IO
OTHOIIEHUIO K cBeTYy. CUTHabHAs poJib cBeTa. POTONEPHUOAU3M.

Temmneparypa Kak 5KoJOrmueckuil ¢akrtop. JleficTBue TemmepaTypbl Ha OpPIraHU3MBI.
[ToHKUITOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxxnocts kak skonormdeckuit daktop. [IpucrnocobneHus pacTeHHl K MOAACPKAHUIO
BogHOro Oamanca. Kiaccuukamusi pacTeHHMii MO OTHOLIEHWIO K Boje. llpucrocoOneHus
KUBOTHBIX K U3MEHEHUIO BOJIHOT'O PEXHUMA.



Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, MOYBEHHAs, TIIyOMHHAas
MOJINOYBEHHAsI, BHYTpHOpPraHu3MeHHas. DU3UKO-XUMUYECKHE OCOOCHHOCTH Ccpel OOUTaHHS
opranu3moB. [Ipucnoco0aeHust OpraHu3MoB K *KHU3HU B Pa3HBIX CPEAax.

buonoruueckue purmel. BHenHue u BHyTpeHHNE pUTMBL. CyTOYHBIE ¥ TOIUYHBIC PUTMEI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH )KU3HU.

Kusznennrsie Gopmbl oprann3mMoB. [lonsrue o xuzHeHHOW dopme. KuzHeHHbIE (DOPMBI
pacTeHuii: JepeBbsi, KYCTapHUKH, KYCTApHHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJIETHUE TpPAaBHI.
Kuznennsle (GOpPMBI JKUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a’pOoOMOHTHL. (OcCoOEHHOCTH
CTpoeHus 1 00pa3a KU3HHU.

buotnueckne  dakroppl. Buapl OMOTHYECKMX  B3aMMOJICHCTBHI: KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHTCTBO, HaxyJeOHMYEecTBO). Herpoduueckue  B3auMozeicTBus  (TONMHUYECKHE,
¢dopuueckue, ¢padbpuueckue). 3HaueHHE OMOTHYECKMX B3aMMOJACHUCTBHM JJIs CYyIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [IpuHINT KOHKYPEHTHOTO UCKIIIOUEHUSI.

JdemMoHcTpanuu

Tabmumpl 1 cxeMbl: «OKosorudeckue GaxkTopsl», «CBETOBON CHEKTP», «IKOJOTHUUECKHE
TPYMIIBI )KUBOTHBIX IO OTHOIIICHUIO K CBETY», « T eTIOKPOBHEIE KUBOTHBIE», «XOJI0THOKPOBHEIE
KHUBOTHBIEY», «DHU3NOIOTHYECKUE aNalTalluN KUBOTHBIX», «Cpeapl OOMTaHHS OpPTraHU3MOBY,
«buonoruueckue putmbl», «KuznenHnsie Gopmbl pacTeHUI», «Ku3HeHHbIE (OPMBI KUBOTHBIX),
«QKOCcHCTeMa MIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMA XBOMHOTO necay, «llemm mnuraHus»,
«XwumanaectBoy, «Ilapazutuzmy, «Korkypenmusy, «Cumonosy, «KommeHcamuzm.

O6opynoBanue: Tepbapuy pACTCHH UM IKUBOTHBIX, IMPUCIOCOOJNIEHHBIX K BIHSHUIO
pPa3NUYHBIX ~ JKOJOTMYECKHX  (DAaKTOpOB, TrepOapuu  CBETONIOOMBBIX, TEHENMIOOWMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOMIOOMBBIC, TEHENIOOWBHIE M TEHEBBIHOCIIMBBIE KOMHATHBIE
pacteHus, repdapuu 1 KOJUIEKIINH TeTUION00UBBIX, 3MMOCTOMKNX, MOPO30YCTOMYMBBIX PACTEHUH,
gydyena TTUIl W 3Bepeil, repOapuu pacTeHUH, OTHOCSIIMXCA K TuUrpoduram, kKcepoduTam,
Me30(uTaM, KOMHATHBIE PACTEHUS JAHHBIX TPYIII, KOJJIEKIIUU )KUBOTHBIX, OOUTAIONIUX B PA3HBIX
cpemax, TepObapuM M KOJUIGKIIMM PACTEHWH © KUBOTHBIX, OOJNAJAIONIMX YepTamMu
MPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHHUSM YCIOBHM KU3HH, repOapuv W KOJIJICKIUH
pacTeHUil U KUBOTHBIX Pa3IMYHBIX )KMU3HEHHBIX (POPM, KOJJIEKIHUHU KUBOTHBIX, YYaCTBYIOIINX B
Pa3TMYHBIX OMOTUYECKUX B3aMMOJICHCTBHSIX.

JlaGopaTopHas padora «BrIsBieHHEe TPUCTIOCOOICHUI OPTAaHU3MOB K BIIMSTHUIO CBETAY.

JlabopaTopuasi padora «BbisgBIeHHE TPHUCIOCOOJICHUA OPraHW3MOB K BIUSHUIO
TEMIIEPATYPBI».

JlaGopaTtopHass padora «AHATOMHYECKHE OCOOEHHOCTHM PACTEHMH M3 Pa3HBIX MECT
OOUTaHUS.

Tema 8. JkoJi0rust BUA0B U MOIYJISIIUI

DKOJOTUYECKHE XapaKTePUCTHKU Mmonmyisaiuu. [lomymsuust kak Ouoiorndeckas cucrema.
Ponp HeogHOpomHOCTH cpenbl, (QU3HUECKUX OapbepoB M OCOOCHHOCTEH OHWOJIOTHMH BUIOB B
(bopMUPOBaHUM MPOCTPAHCTBEHHOMN CTPYKTYpHI nonmyisiiuii. OCHOBHbIE MOKA3aTENN MOMYISINH:
YHCIIEHHOCTb, IJIOTHOCTh, BO3pAacTHas U IMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPHUPOCT, TEMI
pocTa, CMEpTHOCTh, MUTPAIIHSL.

Dkojorudeckas CTpykTypa mnomynsuud. OLeHKa YUCICHHOCTH MOmynsiuu. JluHamuka
NOMyJSIUK U e€ peryisuus. buorndyeckuil moreHnnan nonyssuu. MoaenupoBaHue JUHAMUKH
nonyisituu. Kpuble pocta yncienHocty nomyssiiui. Kpusbie BebkuBaHus. Perynsanus



YUCIEHHOCTU TMOMYNSIIMA: poiib (aKTOPOB, 3aBUCALIMX W HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUe CTpaTteruu BUnoB (1- u K-ctparerun).

[TonsitTne 00 okonmormyeckod Huiie Buaa. Mectoobutanue. MHOTOMEpHas MOJIENb
skoJsiornyecko Humm Jx.M. Xarunncona. Pazmepsl skonorndeckoi Huimd. [loteHuuansHas u
pean30BaHHAs HULIH.

Bun xak cucrema nonynsauuid. Apeasnsl BUIOB. BUIbI M UX )KU3HEHHBIE CTPATETUH.
DKOJIOTHYECKUE IKBUBAJICHTBHI.

3aKOHOMEPHOCTH TMOBENCHHMS W MWIpalud JKUBOTHBIX. buosormdyeckue WHBa3uu
Yy>KEpPOJHBIX BUOB.

JdemMoHcTpanuu

[Toptpert: Ix. . XaTunHCOH.

Tabnuuel 1 cxembl: « IKOJOTHUECKHE XapaKTePUCTUKH Nomysauuny», «I[IpoctpancTBeHHas
CTpyKTypa mnonyisauun», «Bo3pactHble mnupaMuapl nonyiasuun», «CKOpOCTh 3aceseHHs
MIOBEPXHOCTH 3€MJIM pa3IM4HbIMU OpraHusMamm», «Mogenp skonormueckoid Humm JDx. WM.
XaT4YMHCOHAY.

Ob6opynoBanue: repOapuy pacTeHUM, KOJIEKINN )KUBOTHBIX.

JlaGopaTopHnas padora «IIpucnocoOneHus ceMsH pacTeHHI K pacCeNeHUIo.

Tema 9. Jkos10rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoobmectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsI3M MEXIy OpraHu3MaMu B
OuoreHose.

OkocuctemMa kak oTkpeiTas cuctema (A. Jx. Tencnu). DyHKIIMOHaIbHBIE OJIOKU
OpPraHU3MOB B 3KOCHUCTEME: MPOAYLEHThl, KOHCYMEHTbI, PeAyleHThl. Tpodudeckue ypoBHH.
Tpoduueckue nenu u certu. AdbuoTrueckue OI0kU dKocucTeM. [1ouBbI U WIIBI B SKOCHUCTEMaX.
KpyroBopot BeLECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHOBHbBIE TTOKa3aTENN IKOCUCTEMBI. bruoMacca 1 mpoayKiusa. JKOJIOTHYECKUE TUPaMUIbI
YuceN, OMOMAacChl U SHEPTHH.

Jlunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @ayxmyayuu. HanpapieHHbIS
3aKOHOMEpPHbIE CMEHBI COOOINECTB — CyKIeccuu. IlepBuuHbIE M BTOpPUYHBIE CYKLIECCHH M HMX
MPUYUHBL. AHTPONOTCHHBIE BO3JCUCTBUS Ha CyKIecCcMH. KiMMakcHOe COOOIIEeCTBO.
buopasnoobpasue 1 moJHOTa KPyroBOPOTa BEIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. DKOCUCHEMbL 03ED U peK. IKOCUCHEMbL MOPEU U OKeaHO8.
DKrocucmemvl myHOp, 1ecos, cmenetl, NyCmoltb.

AHTpPOIIOTEHHbIE  JKOCUCTEMBI. Arpo3kocucrema. ArpoueHo3. Pazmuums Mexay
AHTPOIIOI€HHBIMH M IPUPOIHBIMU SKOCUCTEMAMH.

VYp6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u ¢dayHa.
Cunantpornu3anusi ropojckoil  Qaynbl. buonornueckoe ¥ XO3MHCTBEHHOE 3HAYCHUE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOICHCTBHI OPraHU3MOB B 9KOCHCTEMAX.
Ponv xackaonozo sappexma u 6udos-30upukamopos (knouesvlx 6ud08) 8 HYHKYUOHUPOBAHUU
skocucmem. IlepeHOC PHEPruM M BEIIECTB MEXKIY CMEXHBIMU SKOCHUCTEMAaMH. Y CTOMYHMBOCTH
OpraHU3MOB, MOMYJSIUA W HDKOCUCTEM B YCIOBHUSX ECTECTBEHHBIX M AHTPONOTECHHBIX
BO3JICUCTBUIA.

Mexanusmbl  8030€UcmeuUs  3a2pA3HEHUU  pPA3HLIX  MUN08 HA  CYOOP2AHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YVPOBHAX, OCHOBbl IKOJIO2UUECKO20
HOpMUPOBAHUS AHMPONO2EHH020 8030eticmeusi. MeToI0IOTHS MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTE€HHBIX SKOCHUCTEM.



JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabnuier u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCUCTEMA IHUPOKOTUCTBEHHOTO JIecay,
«JKocHucTeMa XBOMHOTo Jecay, «DyHKIUMOHANBHBIE TPYIIbl OPraHU3MOB B 3KOCHCTEMEN,
«KpyroBopor BemiectB B akocucteme», «llemn mnuraHus (mactOuWIIHAS, AETPUTHAS)Y,
«DKoJIOTUYECKasi MUPaMUJIa Yucen», «IKoJornyeckas nupamMuaa oruomacco», « IKOIOrHuecKast
nupamua sHeprun», «Oopazosanue 6o10tay, «IlepBuuHas cykueccus», «Boccranosnenue neca
IocJIe oXKapa», «KOCHCTEMA 03€Pay», «ATPOLIEHO03», «KpyroBopoT BEIIECTB U OTOK SHEPTUU B
arporeHose», «IIpumepsl ypooIKOCHCTEM.

O6opynoBanue: repbapuy pacTEHWH, KOJUICKIIMM HACEKOMBIX, dydesja TTHI[ U 3Bepew,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUI, aKBAPUYM KaK MOJIENb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yuenue u onucaHue ypOo03KOCHUCTEMBDY.

JlabopaTopHas pabora «/3ydeHune pazHOOOpa3usi MEITKUX MOYBEHHBIX WICHUCTOHOTHX B
Pa3HbIX HIKOCHCTEMAX).

JKcKypeust «IKCKYypCHUsl B TUIMYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJIOJIBHBIN WJIM TIOWMEHHBIHN JIYT, 03€p0, 00JI0TO)».

IKCKYpcHs «IKCKYPCUS B arpo3KOCUCTEMY (Ha TOJI€ WK B TEIDIMYHOE XO35SHUCTBO)».

Tema 10. Buocdepa — rinodanbHasi IkocucTemMa

buocdepa — obmennmanerapHas o0oyiouka 3emiid, TNIe CYIIECTBYET WJIM CYIIECTBOBaJa
KU3Hb. PazBuTHe npencrapieHuii o omocdepe B Tpyaax J. 3rocca. Yuenue B. U. BepHaackoro o
o6uocdepe. Obmactu 6nocdeps! u e€ cocran. Kupoe BeniectBo Onochepsl 1 ero GyHKIUH.

3aKOHOMEPHOCTH CyIiecTBoBaHUsl Ouocdepbl. OcodeHHOCTH OHOChEPHl KaK riI00albHOM
skocucteMmbl. JluHamuuyeckoe paBHOBecue B Ouochepe. KpyroBopoTel Bemects U
OMOTre0OXMMHUYECKHUE IUKIIBI (YTaepoia, a30Ta). PUTMUYHOCTH siBieHH B Orocdepe.

3onanbHOCTh OUochepsl. [lonsTre o Guome. OcCHOBHBIE OMOMBI CYIIU: TYHIpPa, XBOHHbIE
Jieca, CMEIIaHHbIe U TUPOKOIMCTBEHHEIE Jieca, CTEeTH, CABaHHBI, ITYCThIHU, TPOIIMYECKUE Jieca,
BBICOKOTOPBs. KimuMar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB Ccymu.CTpyKTypa U (QyHKIIHS
YKUBBIX CHCTEM, OIIEHKAa UX PECYPCHOTO MOTeHIaNa U OnochepHbIX (DYHKITHI.

JdemoHcTpauuu

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

Tabmumpst u cxeMmbl: «I'eocdepsr 3emnn», «KpyroBopot azorta B mpupoae», «Kpyrosopor
yriaepoaa B npupoze», «KpyroBopot kucioposaa B npupozae», «KpyroBopoT BoJbI B IPUPOJIEY,
«OcHOBHBIE OMOMBI CyIIHNY, «KinnMmatudeckue mosica 3emnny, « [yaapay, «Taiiray, «CMeniaHHbIH
necy, «lllupokonucTBeHHbIN Jecy», «CTenby, «CaBanHay, «I1ycToiHs Y, « Tponuyeckuil gec.

ObopynoBanue: repoapuy paCTeHU Pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yesi0oBek M OKpYykawuias cpeaa

DKOJIOTHYECKHE KPU3UChI M WX TpUYUHBL. Bo3zaeiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpebl. OXpaHa Bo3ayXxa. 3arpsa3HeHne BOAHOU cpenibl. OxpaHa BOJHBIX
pecypcos. Pa3pymenne nousbsl. OxpaHa NOUBEHHBIX pecypcoB. M3MeHeHue kiumMara.

AHTPOIIOr€HHOE BO3/IECTBHE HA PACTUTEIbHBIN U )KUBOTHBIN MUp. OXpaHa paCTUTEIBLHOTO
U KUBOTHOTO Mupa. OCHOBHbIE NPHUHLIMIIEI OXpaHbl mpuponabl. Kpacueie kuuru. Ocobo
oxpansiemble npupoHblie Tepputopuu (OOIIT). boranndeckue caapl U 300J0THYECKUE TAPKH.

OcHOBHbBIE IPUHIIMIIBI YCTOMYMBOTO Pa3BUTHsS YEJIOBEUECTBA M MPUPObL. PannoHanbHOe
MPUPOJIOTIONB30BAaHUE UM COXpPaHEHHWE OWOJIOTHYEecKOoro paszHooOpaszus  3emun.  OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX IKOJOTHUECKUX KPU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3Hca
U €ro BEpOSITHBIE MOCIIEACTBUSI.



Pa3BuTHe METOJOB MOHMTOPHUHTA pPAa3BUTUS ONACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnvle uccnedosanus nepexooa K pecypcocbepezarowjell U KOHKYPEHMOCNoCOOHOU
aHepeemuxe. buonocuueckoe paznoobpasue u buopecypcvl. Hayuonanvnvle ungopmayuontole
cucmemvl, obecneyusalowjue OOCMYNn K UHGOpMAYUU NO COCMOSAHUIO OMOENbHbIX U008 U
akocucmem. OCHOBbL IKOpeabUIUMAyUy IKOCUCIEM U CNOC0D08 6OPbOBL ¢ DUONOBPEHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemMHbix 9KOCUCTEM.

JdemMoHcTpanuu

Tabmumbel u  cxeMbl: «3arps3HeHre arMmochepb», «3arps3HEHHE TUIPOCHEPHD»,
«3arpsi3HeHne MouBb, «IlapHUKOBBIH AP hekT», «Oc000 OXpaHIEMbIE TPUPOTHBIC TEPPUTOPUNY,
«Mopenu ynpasisieMoro Mupay.

Ob6opynoBanue: dhoTorpadun OXpaHsIeMbIX pacTeHUN U )KUBOTHBIX KpacHol kauru Poccuiickoit
®enepanun, KpacHol KHUTH pervoHa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'UA
HA YPOBHE CPEJHEI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycraHaBimmBaeT TPeOOBaHUS K pe3yibTaTaM OCBOSHHUS OOYJarOITUMUCS
IpOTrpaMM CpeHero o0IIero 00pa3oBaHus: JUYHOCTHBIEC, METAIPEAMETHBIC U PEIMETHEIE.

B cTpyKType JIUYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPaMMbI MO OMOJIOTUHU BBIAEICHBI
CIIEAYIOIINE  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIUMHCS  POCCHMCKONH  TpaskJaHCKOM
MJEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOINPEIECIECHUIO,
Haiuyue momusayuu K OOYUEHHIO OHWOJIOTHH, yeleHanpasieHHoe passumue BHYTPEHHUX
yOexIeHU# JTUYHOCTH Ha OCHOBE KIIIOUYEBBIX I[EHHOCTEH M MCTOPHUECKUX TPAJAWIUN pa3BHTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOEH  JEATENBHOCTH  ILIEHHOCTHO-CMBICIOBBIMM  YCTAHOBKAMH, IMPUCYIIUMH  CHCTEME
OMOJIOrMYEeCKOro  OOpa3oBaHMsl, Haluuue NPABOCO3HAHUS  DKOJOTHUYECKOHW  KYIBTYpHI,
CnocobHoCmU CMagumy 1EIH U CTPOUTH KU3HEHHBIE TIIaHBbI.

JIMuHOCTHBIE PE3YNIbTAaThl OCBOGHHUS MPOTPaMMBbI MO OMOJOTMU JOCTHUTAIOTCS B €IMHCTBE
yu4eOHOM M BOCHUTATEIBHOU IESTENIbHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUUCKUMU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH U TyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B
o0IIecTBe MpaBWJIaMH M HOPMaMM IOBEIEHUS M CIOCOOCTBYIOT MpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTaHUS U CaMOpPAa3BUTHS, PA3BUTUS BHYTPEHHEH MO3ULUU JMYHOCTH, aTPUOTU3MA U
YBaXEHHUs K 3aKOHY M IPaBOMOPSIKY, YEJIOBEKY TpyAa M CTaplIeMy IOKOJEHHUIO, B3aUMHOIO
yBaKeHHs, OEpeKHOr0  OTHOIIEHHS K  KYJIbTYPHOMY  HacleAWd U TPaIuLUsiM
MHOTOHALIMOHAJIBHOTO Hapoaa Pocculickon denepannu, MpUpOAE U OKPYKAIOLIEH cpelie.

JIMuHOCTHBIE pe3yNbTaThl OCBOGHUS Y4eOHOro mpeaMeTa «bHoIorHs» TOJKHBI OTpaxaTb
TOTOBHOCTh M CITOCOOHOCTH OOYYarOIUXCS PYKOBOJCTBOBATHCA C(HOPMHUPOBAHHONW BHYTPEHHEH
MO3ULIMEN JINYHOCTH, CHCTEMOW LEHHOCTHBIX OpPHEHTAlMi, TO3UTHUBHBIX BHYTPEHHUX
yOexeHUil, COOTBETCTBYIOIIMX TPAJAUIUOHHBIM IEHHOCTSIM  POCCHICKOro  0OIIecTBa,
pacliipeHe KU3HEHHOI'O OMNbITa M OIbITa JIEATEJIBHOCTH B IPOLECCE PEaTM3alMd OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMM  O0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOT0 YJIEHa POCCUIICKOT0 O0IIECTBa;

OCO3HaHME CBOMX KOHCTHUTYIIMOHHBIX NpaB M OO0S3aHHOCTEH, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIIKA;

TFOTOBHOCTb K COBMECTHOI TBOPYECKOHN AEATEIbHOCTU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHBIX 33Ja4, BHITIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TO3HIIMIO [0 OTHOIICHHUIO K SIBICHHUSM
COBPEMEHHOMW KHU3HHU U O0BACHATH €€;

YMEHHE  YYUThIBaTb B  CBOMX  JEHCTBUSIX HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJIEH ¢ Pa3HBIMH YOSKICHUAMHU, KYJIbTYPHBIMU IIEHHOCTSMHU M COLMATbHBIM
I0JIO)KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MIPOILECCE COBMECTHOIO BBIMIOJHEHUS Y4EOHBIX,
[TO3HABATEJIBHBIX M HCCIEAOBATENIbCKUX 3a7a4d, YBA)KUTEJIBHOTO OTHOLICHHUS K MHEHHIO
OIITOHEHTOB MPU 0OCYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;



2) IaTPHOTHYECKOr0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTb POCCUHUCKON IPaskIaHCKOW MICHTUYHOCTH, TAaTPUOTHU3MA, YBOKECHHS K
CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TNepen PoamHOMN, TOpIOCTH 3a CBOM Kpaid, CBOIO
Ponuny, cBO# SI3BIK U KYJBTYPY, MPOILIOE U HACTOSIIEE MHOTOHAIIMOHATBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K TPUPOIHOMY HACJIEIUIO U TaMATHUKAM MPUPOIbI, TOCTHKEHUSIM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OLICHUBATh BKJIAJ POCCUMCKUX YUEHBIX B CTAHOBJICHUE U pa3BUTHE OMOJIOTHH,
MOHUMAaHMs 3HAuYeHUs OHOJOTMM B TO3HAHHM 3aKOHOB MPHUPOABI, B JKU3HH YeEJIOBEKa H
COBPEMEHHOTO OOIIECTBA;

ujeitHas yOe:KIEHHOCTh, TOTOBHOCTh K CITYKCHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHUE JTyXOBHBIX LIEHHOCTEN poccHiickoro HapoJa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBECHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIlIeHNUs, OPUEHTUPYSICh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUHUBOIO OYIyIIETro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJTUTEIISAM, CO3/IaHHUI0 CEMbU HA OCHOBE OCO3HAHHOTO
MPUHATUSA LEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaJULMAMU Hapoa10B Poccuu;

4) 3cTETHY€eCKOTr0 BOCITUTAHUSA:

ACTETHYECKOE OTHOIIEHUE K MHUPY, BKIIFOYAst ICTETHKY OBITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTa, TPYAA, OOLUIECTBEHHBIX OTHOLICHHIA;

MMOHMMAaHKHE SYMOLIMOHAIBHOTO BO3ACMCTBHS )KUBOI MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAKEHUIO B PA3HBIX BUJIaX UCKYCCTBA, CTPEMIIEHUE TIPOSBISAThH
KauyecTBa TBOPUYECKOU JTUUHOCTH;

5) ¢usuyeckoro BocnuTaHUsA, (GOPMHPOBAHUA  KYJbTYPbl 30POBbS H
IMOLUMOHAIBLHOTO 0JIArONMOJIyns:

MMOHUMAaHUE U pean3alus 370pOBOTO U Oe30macHOro odpasa KM3HH (3J0POBOE MUTAHHE,
COOIOICHHE TUTUECHUYECKUX MPaBUJI U HOPM, COATaHCHPOBAHHBIN PEXXHUM 3aHSATUN U OTABIXA,
perynspHasi (Qpu3NYeCKas aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO U KOMIIETCHTHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3HUECKOMY U MICUXUUECKOMY 3/I0POBBIO;

MOHMMAaHWE LEHHOCTH MpPaBWJI HWHIAUBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30I11acHOro
MOBE/ICHUS B CUTYAIIUSX, YTPOKAIOIINX 3J0POBBIO U KU3HHU JIFOCH;

OCO3HAHWE TOCIEACTBUI M HEMPUSATUS BPEIAHBIX MPUBBIUCK (YIMOTPEOICHHS AalIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTB K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYI0JIt00ue;

TOTOBHOCTH K aKTHBHOU JESITETLHOCTU TEXHOJIOTHUECKOHN M COIMAIbHOM HAMPaBICHHOCTH,
CIIOCOOHOCTH HHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITEIILHO BBITIOHSTH TAKYIO IESITETLHOCTD;

MHTEpEC K pa3IMuHbIM chepam npodeccruoHaIbHON AesITeIbHOCTH, YMEHHUE COBEPIIATh
OCO3HaHHBIN BRIOOP OymyIieit mpodeccuu u peaaTnu30BbhIBaTh COOCTBEHHBIE )KM3HECHHBIE TUIAHBL;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOpPA30BAHUIO HA MIPOTSHKEHUH BCEH
KHU3HU;

7) 3K0JIOTH4€eCKOT0 BOCITUTAHUSA:

AKOJIOTHUYECKH 11e7eco00pa3Hoe OTHOIICHHE K MPUPOIC KaK UCTOYHHUKY KU3HH Ha 3eMIle,
OCHOBE €€ CYILIECTBOBAaHMUS;



MOBBILIEHUE YPOBHSI SKOJOTUYECKOW KYIbTYpbl: MPUOOpETEHHE OMbITa IJIaHUPOBAHUS
ITOCTYTIKOB M OLIEHKU UX BO3MOXXHBIX TIOCJIECTBUN JIJIs1 OKPYXKAIOIIEH CPEbl;

OCO3HaHME TJO00ATBPHOIO XapaKTepa AKOJOTHUECKHMX MpoOJIeM M IMyTed MX pelieHHs,;

CIOCOOHOCTH MCMOIb30BaTh MPUOOPETaeMbIe MPU U3YUYEHUU OMOJIOTHH 3HAHUSI U YMEHUS
IpU PELICHUU TMpoOJieM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOJOIOIB30BaHUEM (COOIIOIEHHUE
MpaBUJl TOBEACHUS B MPUPOJE, HAIMPABICHHBIX HA COXpPAaHEHHUE PABHOBECUSI B HKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, OHOChEepHI);

AKTUBHOE HEMPUSITHE NCUCTBUM, MPUHOCIIIMX BpEI OKPYKAIOUIEH NPUPOIHOU cpene,
YMEHHE TPOTHO3UPOBATH HEOJIArOMPUATHBIE 3KOJOTUYECKHE TOCIECACTBUS MPEATPUHUMAEMBIX
JNEUCTBUN U NPEAOTBPALLATD UX;

HaJu4Me pPa3BUTOIO HKOJOTMYECKOIO MBIIUICHHS, 3KOJIOTMYECKOW KYJIBTYpPbI, OIBITA
NESATEIbHOCTH  SKOJOTUYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
[M03HABATEJIbHOM, KOMMYHHUKAaTHUBHOM M COLMAJIBHOM NPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPAKTUYECKON EATEIbHOCTH 3KOJIOIMYECKON HAPABICHHOCTH;

8) ueHHOCTH HAYYHOIO MO3HAHMSA:

c(OpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAyKH ¥ OOINECTBEHHOW TMPAKTUKH, OCHOBAHHOTO HA JHAIOTEe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM M UMTATEIBbCKOW KYJIbTYpPhI KaK CPEICTBA B3aUMOJECHCTBUSA
MEXy JIOJIbMH U TIO3HAHUSI MUPA;

MOHUMaHHe crenu@uKr OMOJOrMM KaK HayKH, OCO3HaHHS €€ poiu B (HOPMHUPOBAHUU
PaIMOHaIBLHOTO HAYYHOTO MBIIUIEHHUSI, CO3/IaHUHU 1IEJIOCTHOTO MPEJCTABIEHUS 00 OKPY>KaIOILIEM
MUpEe KaKk O €AMHCTBE MPUPOJbI, 4YeloBeKa M OOlecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U peIeHUH TPOOIEM COXPAHEHUS IPUPOIHOTO PABHOBECHS;

yOexKIEHHOCTh B 3HAYMMOCTU OMOJIOTHH JJISi COBPEMEHHON LMBWIM3ALMU: 00eCreueHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUYECTBA, MOUCKA IyTell BBIXOJa U3 TNI00ATBHBIX
HKOJIOTHYECKUX Mpo0IeM U oOecriedeHus mepexoa K yCTOHUMBOMY Pa3BUTHIO, PAIlHOHAIBHOMY
MCIOJIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYUEHUU OMOJOTHYECKUX 3HAHHWM B LENSIX MOBBIIIEHUS 00Ieit
KYJIbTYpbI, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTAaBHOW 4YacTH (YHKIIMOHAJIHLHON
IpaMOTHOCTH 00ydarouuxcs, popMupyemMoit npu u3y4eHnu OUoJIOTHH;

MMOHMMAHUE CYIIHOCTH METOJIOB IO3HAHMS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CMOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAaHUS [UId aHajdu3a W OOBSCHEHHUS SIBICHHUM
OKpPY)KAIOIIEer0 MHpa M MPOUCXOIAMIMX B HEM H3MEHEHUH, yYMEHHE JejlaTb O0OCHOBaHHbBIE
3aKJIIOYEHHS. HA OCHOBE HAayYHbIX (DAaKTOB W HUMEIOMIMXCA JAHHBIX C IENbI0 TOTY4YEeHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJB30BaTh OHOJOTMYECKHE 3HAHUS IS PELIeHUs
po0JieM B pealibHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HaHUE IIEHHOCTH HAyYHOW AESATEIbHOCTH, TOTOBHOCTh OCYHIECTBISATH MPOEKTHYIO U
HCCIIEA0BATENIbCKYIO A TEIbHOCTh MHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOPa30BAHHIO, K
AKTUBHOMY TIOJYyYEHHWIO HOBBIX 3HAaHUW 1O OWOJIIOTMM B COOTBETCTBUU C IKHU3HEHHBIMU
MOTPEOHOCTSMH.

METANIPEJMETHBIE PE3YJIbTATBI



MertamnpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS Y4eOHOrO Tpeamera «BHOJOoTHs BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHUS  OOYYAIOUIMXCS  MEXKAUCIUIUIMHAPHBIC
(MeXmpeMeTHBIC) 00IIEHAYYHBIC TOHSTHS, OTPAXKAIOIINE I[EIOCTHOCTh HAYYHOW KapTHHBI MUPa
U creluuKy METOJI0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTH,
SIBIICHHUE, TPOIECC, CUCTeMa, HAy4YHbBIH (aKT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsI, WCCIIEeOBaHUE, HAOIIOJACHUE, M3MEpPEHHE, JKCIIEPUMEHT M JIPyrue); YHHBEpPCAbHBIC
yueOHbIe JIeHCTBHs (ITO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYJIATHBHBIC), 00CCIICUNBAIOIINE
(dbopMupoBaHne (QYHKIHMOHATHHONW TPAMOTHOCTH M COLMATHHONW KOMITETEHIIMH OOydYaroluxcs;
CIIOCOOHOCTH o0OyJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHBIE,
MHUPOBO33PCHUYECKHE 3HAHUSI M YHHUBEPCAJbHBbIC Y4eOHBbIC NEHCTBHS B IO3HABATEIBHOH W
COIIMAJIbHOM MPAKTHUKE.

B pesynprare u3yueHus OWOJOTMM Ha YPOBHE CPEAHETO OOIIero oOpa3oBaHUA Yy
oOyuatomerocsi OynyT copMmupoBaHbl TO3HABaTEIbHBIE YHUBEPCAIbHBIE YY€OHBIC JCWCTBUSA,
KOMMYHUKATHBHBIC YHUBEPCAIbHbIC YYeOHbBIC JCHCTBHSI, PETYJISTHBHBIC YHUBEPCAIbHBIC
yueOHbIe IEHCTBUS, COBMECTHAS JICATEIBHOCTb.

MertamnpeaMeTHbIe pe3yNIbTaThl OCBOSHHSI TPOTPaMMBI CpPEIHETro OoO0IIero oOpa3oBaHUs
JIOJDKHBI OTPaXKaTh:

OsJanenne yHUBEPCAIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH eI CTBUSIMH:

1) 6a30Bble JIOTHYECKHUE AeiiCTBUS:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOJIH30BATh MPU OCBOSHUH 3HAHUH PUEMBI JIOTHYECKOTO MBINUICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHUS, KIacCHU(PUKAIUU, OOOOIICHUS), PACKPBIBATH CMBICI OHOJOTHYECKHX MOHSTUN
(BBLAETIATH WX XapaKTEPHbIC IPU3HAKH, YCTAHABIINBATH CBS3H C IPYTHMU TTOHSITHIMH);

OTIPENeNIATh WENU ACATENbHOCTH, 3aJaBas MapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

UCIIOJIb30BaTh OUOJIOTHUECKUE TOHITUS I OObsCHEHHs (DAKTOB U SIBICHUN JKUBOU
TIPUPOIBL;

CTPOHUTH JIOTHYECKHUE PACCYKICHHS (MHIYKTUBHBIC, e TyKTHBHEIC, 10 AaHAJIOTUH ), BEISIBIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMATPUBAEMBbIX SIBJICHUSIX, (DOPMYIHPOBATH BBHIBOJBI U
3aKITIOYCHUS;

MPUMEHSTh CXEMHO-MOJICIBHBIE CPEICTBA ISl TPEICTABICHUSI CYIIECTBEHHBIX CBSI3CH W
OTHOIICHUI B M3y4aeMbIX OHOJOTMYECKMX OOBEKTaX, a TaKKe MPOTHBOPEUUI Pa3sHOTO poja,
BBISIBIICHHBIX B Pa3JINYHBIX HHPOPMAIIMOHHBIX HCTOUHUKAX;

pa3pabarbIBaTh IJIaH PEUICHUS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOIINXCSI MaTePHAIbHBIX
Y HEMaTepUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh, OICHHBATH COOTBETCTBUE DPE3YJIbTATOB IIEIISIM,
OLICHUBATh PUCKH MOCIICICTBUI e TSIbHOCTH,

KOOPJMHUPOBaTh W BBINOJHATH pPabOTy B YCIOBHUSAX pEATbHOrO, BHPTYAJIbHOTO U
KOMOHWHHUPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIIJICHUE TIPU PEIICHUH XU3HEHHBIX TIPOOJIEM.

2) 0a30BbI€e UCCIEA0BATEIbCKHE TeHCTBUSI:

BJIaJICTh HABBIKAMU Y4€OHO-HCCIICIOBATEIbCKON M MPOCKTHOM JCSTEIbHOCTH, HABBIKAMH
paspenieHust mpooiieM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY TOMCKY METOJIOB
peleHusI MPaKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IMYHbIX METOOB TTO3HAHUS;



WCIIOJIb30BaTh PA3JIMYHBIC BHIBI JCSITEIBHOCTH II0 TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIpETAINU, TPEe0oOPa3oOBaHUIO M NMPHUMEHEHHIO B YYEOHBIX CHUTYaIlUsX, B TOM YHCJE IMPH
CO3JIaHUH YYEOHBIX M COIMATbHBIX TIPOCKTOB;

(dbopMHpOBATh HAYYHBIA THIT MBIIUICHHS, BIaETh HAYYHOW TEPMUHOJIOTHEH, KIIFOUYEBHIMHU
MOHATUSIMU B METOJAMU;

CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIC 3aJaud B OOpA30BATEIBHON NEATEIHHOCTH U
KU3HCHHBIX CHTYaIlUsX;

BBISIBIISITh  TIPUYMHHO-CIICACTBEHHBIE CBSI3W M aKTyallU3UPOBaTh 3a/ady, BBIJIBUTaTh
THIIOTE3Y € pelIeHus, HAXOAUTh apTyYMEHTHI JUIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHUH, 32/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

aHAIM3UPOBATH MMOJYICHHBIE B X0J1€ PEUICHHS 3a/1a4H PE3YJIbTaThl, KPUTHUYECCKH OIICHUBATH
UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISITh II€JICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JEHCTBUS B
podecCHOHATLHYIO CPEy;

YMETh TIEPEHOCHTHh 3HAHUS B T[IO3HABATEIBHYIO H  TPAKTHYECKYI0  OOJIacTH
KHU3HEIEATSIbHOCTH;

YMETh HHTETPUPOBATH 3HAHMSI U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE HJEH, MpeyiaraTb OPUTWHAIBHBIC TOIXOABl M PEIICHHS, CTaBHTh
poOJIEMBI M 33a]1a9H, IOITYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ nngopmanmeii:

OPHUEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHUKAX HH(POpMAIHH (TEKCTEe YYEOHOTo MocoOus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOIIOTHYECKUAX CIIOBAPSX M CIIPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WH(POPMALMIO PA3TMYHBIX BUAOB U (GOpM
MPEJCTAaBICHNS, KPUTUYECKH OLIEHUBATH €€ TOCTOBEPHOCTH M HEITPOTHBOPEUYHBOCTH;

(dbopMyIHpOBaTh 3ampochl W TPUMEHSTH PAa3IMYHBIE METOIBI TPH IOWCKE W OTOOpe
Ouoorndeckoi nHPopMaIi, HeOOXOIUMOM ISl BHITTOJIHEHUS yU4eOHBIX 3a/1a4;

MpPUOOPETaTh OMBIT HCIOJB30BaHMS HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIA,
COBEpPIIICHCTBOBATH KYJIBTYPY aKTUBHOTO HCIIOTH30BAHMSI PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOATENILHO BBIOMpaTh ONTHUMAIBHYIO (OPMY TIPEACTABICHHUS OMOJIOTHYECKOU
uHpopmanuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOJIHIIbI, PUCYHKH U APYTOe);

UCTOJb30BaTh HAy4YHBIH S3BIK B KayecTBE CpelICcTBa NpuU paboTe ¢ OHMOIOTHYECKOM
uH(popManuel: MPUMEHITh XUMHYECKHe, (PU3uveckrne M MaTeMaTHYeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIIOIb30BaTh H MPEOOpa3oBhIBATh 3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU pACIO3HABAHUS W 3alUThl WH(OpManuu, WHPOPMAITMOHHON
0€30MaCHOCTH JTMYHOCTH.

OBi1ajieHHe YHHUBEPCAJILHBIMH KOMMYHHKATHBHBIMH 1€HCTBUSIMM:

1) o01menme:

OCYIIECTBIISITh KOMMYHHKAIIMKA BO BCEX cepax KM3HH, aKTUBHO y4aCTBOBATh B JIMAJIOTE
WIA JUCKYCCHHU TIO CYIIECTBY OOCYXJaeMoW TeMbl (YyMEHHE 3aJaBaTh BONPOCHI, BHICKA3bIBAThH
CYXJCHHSI OTHOCUTEIIbHO BBHITIONHEHHS TMpeajaraeMoil 3aJadd, YYHUTHIBAaTh WHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUH IPYTUX YYaCTHHKOB JIHANIOTa UM JUCKYCCHH);

pacrio3HaBaTh HeBepOAJTbHBIE CPENCTBA OOMICHHS, MOHUMATh 3HAYEHHE COIMAIbHBIX
3HAKOB, PEANOCHUIOK BO3HUKHOBEHUSI KOH(QIMKTHBIX CUTYallUl, yMETh CMT4aTh KOHQIUKTHI 1
BECTH MIEPETOBOPHI;



BJIAJIeTh PA3JIMYHBIMHU CIIOCOOAMM OOILEHHUS W B3aMMOJAEHCTBHS, NOHUMATh HAMEPEHUs
APYTUX JIOAEH, MPOSIBIATh YBAXUTEIBHOE OTHOIIEHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GbopMynHMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO W JIOTUYHO M3J1araTh CBOX0 TOYKY 3PEHHMS C HCIIOJIB30BAHMEM S3BIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1eITeIbHOCTD:

MOHMMAaTh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYAJIbHOU paOOThI IpU
perieHuu OMoJIOTUYeCKor MpobIeMbl, 000CHOBBIBAaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYIIITOBBIX
¢dbopM B3aMMOAEHCTBUS MPH PEIICHUH YueOHOH 3a1auu;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHCTBHH ¢ yu€TOM OOIIMX WHTEPECOB U
BO3MOXKHOCTEHN KaX/10T0 4jeHa KOJUIEKTHBA;

IIPUHUMATh LEJIM COBMECTHOM JCSATEIBHOCTH, OPIaHM30BBIBATE M KOOPAMHHUPOBATH
JEUCTBHUA 110 €€ JOCTUKEHUIO: COCTABIIATH IUIAH JCHCTBUN, PACIIPEAEIIATh POJIM ¢ YYETOM MHEHUM
YYaCTHHUKOB, O0CYXJIaTh PE3yIbTaThl COBMECTHON paldOTHI;

OLIEHUBATh Ka4eCTBO CBOErO BKJIAJa M KaKIOr0 Y4aCTHHKA KOMaHJbl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHIM;

IpeagaraTb HOBBIE INPOEKTHI, OLEHUBATh WJEW C MO3MLMM HOBU3HBI, OPUTHMHAJIBHOCTH,
IIPAaKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh IO3UTHBHOE CTPATETMYECKOE IIOBEIEHHWE B pPAa3JIM4YHBIX CHUTyalUsX,
IPOSIBJISITH TBOPYECTBO U BOOOpaKEHHE, OBITh NHUIIMATHBHBIM.

OsyajeHNne YHHBEPCAJIbHBIMH PeryJsiTUHBHBIMY ACHCTBUAMM:

1) camoopranuszauus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAaHUS JUIsl BBISBICHHS MHpoOJeM U MX peIleHus B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM IIEJIEBBIE U CMBICIIOBbIE YCTAHOBKH B CBOMX
JNEUCTBUSX M TMOCTYIKAaX 10 OTHOLIEHUIO K XMBOW INPUPOAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY’KAIOIIHX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENIbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh W (OPMYIUPOBATh COOCTBEHHBIE 3aJaydl B O0pa30BaTEIBHOW ACATEIHHOCTH |
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENTFHO COCTABJIATH IUIAH PEIIeHHUs MpoOIeMbl ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MIPEITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUN;

Jies1aTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEILICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMHUPOBAHUIO M TIPOSIBICHUIO HIMPOKON SPYAULIMU B PA3HBIX 00JIACTIX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTEeNbHBINA U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJILTATOB LIEJISM;

BJIaJIeTh HABBIKAMHU TTO3HABATENLHON pe(IeKCHH KaK OCO3HAHMS COBEPIIAEMbIX JCHCTBHMA
Y MBICJIMTENBHBIX MPOIECCOB, UX PE3yIbTATOB M OCHOBAHUH, UCIIOIB30BaTh NPUEMBI pedieKCuu
U1l OLIEHKU CUTYalluH, BBIOOPA BEPHOTO PEILEHMS,;

YMETb OLICHMBATh PUCKH U CBOCBPEMEHHO NMPUHUMATH PEIIECHUS I10 UX CHUKCHMIO;

IIPUHUMATHh MOTHBBI U apIYMEHTBI JPYTHX IIPHU aHAJIU3€E PE3YNbTaTOB AECATECIbHOCTH;



3) npuHsATHE Ce0N M APYTHUX:

IPUHUMATh ce0sl, TOHUMasi CBOM HEJOCTATKH U JTOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX NP aHAINU3€ PE3YyIbTaTOB JEATEIbHOCTH;

IIPU3HABATH CBOE MPABO U IPABO JPYTUX Ha OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MU C MO3ULUK JPYTroro 4eaoBeKa.
INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS COJEpKaHUs ydeOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha obOecreueHre mpoduiIbHOTO 00ydeHUs 00yJIaroIIXCst
6uosiornu. OHM BKITIOYAIOT: crienu(pudecKue JUist OMOJIOTUY HayyHbIe 3HAHUS, YMEHHUS U CTIOCOOBI
JEHCTBUI TI0O OCBOCHHIO, MHTEPIIPETAIIMA ¥ TIPEOOPA30BAHUIO 3HAHWM, BUABI JEATCILHOCTH TIO
MOJIYYEHUIO HOBBIX 3HAHUH U UX MPUMEHEHHIO B Pa3jIMYHBIX y4eOHBIX, a TaKKE B peallbHbIX
KU3HEHHBIX cUTyalusax. [IpenMeTHbie pe3ynbTaThl IPeICTaBICHbI M0 TOAaM U3yUYeHHUS.

[IpenmeTtHbIe pe3ynpTaThl OCBOCHHS yueOHOoro npeamMeTa «buonorusy» B 10 knacce NOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJM OMOJOIMU B CHUCTEME €CTECTBEHHBIX HAyK, B
(hOpMUPOBaHUH €CTECTBEHHO-HAYYHON KApTUHBI MUPA, B IO3HAHUN 3aKOHOB IIPUPOJIBI M PEILICHUN
pobIeM panroHaIBLHOTO IPUPOAOIOIH30BAHNUS, O BKIIAE POCCUHCKUX U 3apyOE)KHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BJIaJICHUE CUCTEMON OMOJOTMYeCKMX 3HaHUM, KOTOpas BKJIIOYAET: OCHOBOMOJATarollne
OMOJIOTMYECKHEe TEPMHUHBI U TOHATUS (KU3HB, KIETKa, OpPraHu3M, MeTabolM3M, TOMeocCTas,
CaMOpETyJISLKs, CAMOBOCIIPOU3BE/ICHHE, HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT M Pa3BUTHE),
ouomornueckue Teopun (kimerouHas Tteopus T. IlIBanna, M. Illnetinena, P. Bupxoga,
XpoMocoMHasi Teopusi HacnencTBeHHoctn T. Moprana), yuenus: (H. V. BaBunoBa — o meHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJIbTYPHBIX PACTeHMI), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB
MEPBOTO TIOKOJICHUS, PACIICTNICHHUS, YUCTOTHI TaMET, He3aBUCUMOT0 HacnenoBanus [. Menpaens,
TOMOJIOTUYECKHX PSIOB B HacleACTBeHHOW wu3MeHYnBocTH H. V. BaBuioma), mpuHIHITBI
(KOMIIIIEMEHTApPHOCTH);

BIIAJICHHE OCHOBHBIMHU METOJIaMU HAyYHOTO TO3HAHMUS, UCIIOJIb3YEMbIX B OMOJIOTHUYECKUX
MCCIIEIOBAaHMSIX )KUBBIX OOBEKTOB (OIHCaHUE, U3MEPEHUE, HAOIIOCHNE, SKCIIEPUMEHT);

YMEHHE BBIIENATH CYIIECTBEHHbIE NMPU3HAKH: BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, B TOM 4HcJe OakTepwii, TpuOOB, pacTeHHI],
KUBOTHBIX U YEJIOBEKA, CTPOSHUSI OPTAaHOB M CHCTEM OPTraHOB PACTCHHM, KUBOTHBIX, YETIOBEKA,
MIPOLIECCOB KU3HEACATEILHOCTH, TPOTEKAIOIINX B OPraHU3Max PACTCHHIA, JKUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKHUX MPOIIECCOB: OOMEHA BEIIeCTB (METabOIM3M ), TPEBPAIICHHSI SHEPTUH, OpOKESHHUS,
aBTOTPO(HOTO U reTepOTPOPHOTO TUTIOB MUTAHUS, (POTOCHHTE3A M XEeMOCHHTE3a, MUTO3a, MEi03a,
raMeToreHesa, aMOpHoreHesa, MOCTAMOPHOHAIEHOTO pa3BHUTHSA, Pa3MHOXKEHUS,
WHIUBUAYAIBHOTO pPa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJCHCTBHUS TEHOB, T'eTEpO3HCa,
HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABJIMBATH B3aMMOCBSI3U MEXKIY OPraHOMIAMHU KJICTKH M UX (PYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKaHEeH M MX (PYHKIHUSIMH, MEXKIY OpraHaMH U CUCTEMaMH OPTaHOB Y
pacTeHuii, >KUBOTHBIX W YeJIOBeKa W MX (QYHKIMSIMH, MEXKIYy CHCTEMaMH OpPraHOB M HX
GyHKIUSAMHU, MEXIy STanaMu oOMeHa BEIIeCTB, ATalaMH KJIETOYHOTO IMKJIAa U YKU3HEHHBIX
[MKIIOB OPraHMW3MOB, OJTalmamMu 5SMOPHOHATBHOTO PAa3BUTHS, TEHOTHUIOM U (DEHOTHIIOM,
¢deHoTunom u hakropamu cpenbl OOUTaHUS;



YMEHHE BBISBISTh OTIUYHUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCJE PACTEHUH,
KUBOTHBIX U YEJIOBEKa;

YMEHHE HUCIOIB30BaTh COOTBETCTBYIOLINE apIyMEHTHI, OMOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CUMBOJIMKY JIJISl I0Ka3aTeNIbCTBA POACTBA OPTaHU3MOB PAa3HBIX CUCTEMAaTUYECKUX TPYIII;

YMEHHUE peraTh OM0JI0rnYecKre 3a1auu, BEISABISATH IPUUNHHO-CIIEICTBEHHBIE CBSA3U MEXIY
UCCIIeyeMbIMH OMOJOTMYECKHMMHU TPOLIECCaMH U SIBICHUSMH, JENIaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOIHITH JIa0OpaTOpHbIE U IMpakTU4Yeckhe paboThl, cOONI0NaTh MpaBuiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHE BBIABUTATh THUIIOTE3bI, MPOBEPITh HX OSKCICPUMEHTAILHBIMH CPEICTBAMH,
dbopMynupys e’ UCCISA0BAHNUS, aHATM3UPOBATH IMOJYICHHBIE PE3YNIbTAThI U JIENIAaTh BBIBO/IBI,

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIICIOBATEIBCKON pabOTe MO OWOJIOTHH, SKOJOTUU H
MeIUIMHE, MPOBOAMMOI Ha 0a3e IIKOJBHBIX HAay4YHBIX OOIIECTB, U MYOJMYHO MPEICTaBIISATh
MOJTyYeHHBIE PE3YyJIbTAaThl HA YIEHUYECKUX KOH(EPEeHIUX;

YMEHHE OIICHUBATh 3TUYECKHE aClIeKThl COBPEMEHHBIX UCCIIEIOBaHMM B 001acTH OHOJIOTUI
U MEAMIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABIEHHOE HM3MEHEHHE
reHOMa M CO3/IaHue TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYLIECTBIISATH OCO3HAHHBIN BHIOOp OyayIiel mpodeccnoHaIbHON AEATEIEHOCTH B
obyacTi OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH, CEIIBCKOTO X03HCTBA, MUIIEBOI
MIPOMBIIIJIEHHOCTH, YTIyOJIsTh MO3HABATEIbHBIN HHTEPEC, HANIPABIIEHHBIN HA OCO3HAHHBIN BHIOOP
COOTBETCTBYIOIICH MpodecCuu 1 MPOI0DKEHNE OHOJIOTHYECKOTO 00pa30BaHMs B OPTaHHU3AINAX
CpeaHero nNpoQecCHOHaIbHOTO U BBICIIETO 00pa30BaHUS.

[IpenmeTtHbIe pe3ynpTaThl 0OCBOCHHS yueOHOTro npeamMeTa «buonorusy» B 11 Knacce TOMKHBI
OTpaXkaTh:

c(OpMHUPOBAHHOCTH 3HAHUI O MeCTe U POJIM OMOJIOTUU B CHCTEME €CTECTBEHHBIX HayK, B
(opMHpPOBaHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHbI MHpa, B TIO3HAHUU 3aKOHOB
IPUPOJBI M PEUICHUH SKOJIOTMYECKHX MPOOJIEM UeIOBEYeCTBa, a TAKXKE B PEIICHUH BOMPOCOB
paloOHaIBLHOTO TPUPOIONOIL30BaHUS, U B POPMUPOBAHUH LIEHHOCTHOTO OTHOILIEHUS K MIPUPOJIE,
o0lIeCcTBY, YENOBEKY, O BKJIa/le POCCUHUCKHX U 3apyOeKHBIX YUEHBIX-OMOJIOrOB B DPa3BUTHUE
OnoJIOruu;

YMEHHE BIAJIETh CUCTEMON OMOJOTMYECKUX 3HAHWU, KOTOpas BKIIOYAET ONMpENeNeHHUs U
MOHMMAaHHUE CYIIHOCTH OCHOBOMOJATaloluX OHOJIOTMYEeCKHMX TEPMHHOB M TOHATUN (BHUL,
sKkocucTtema, Owocdepa), Ouonormdyeckue Teopun (dBoiormoHHas Tteopus Y. JlapBuHa,
CUHTEeTHUECKass Teopus sBomonuu), ydeHus (A. H. CeepuoBa — 0 myTAX M HalpaBlICHUSIX
sBomonnu, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTndeckoro paBHoBecus k. Xapau
n B. BaiinOepra, 3apoasimeBoro cxoactsa K. M. bapa), npaswia (munumyma FO. JInbOuxa,
9KOJIOTUYECKON MTUpaMUIbl SHEPTHUH ), TUTIOTE3bI (TunoTe3a «vupa PHK» V. I'mnbepra);

YMEHHE BJaJeTh OCHOBHBIMM METOJAaMH HAay4HOTO TIIO3HAHHs, HWCHOJIb3YEMbIMU B
OMOJIOTUYECKUX HCCIEAOBAHMUIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHUE, H3MEpEeHHe,
HaOII0/IeHNE, SKCIIEPUMEHT), CIIOCO0aMU BBISBICHUS M OICHKH AHTPOIOTEHHBIX M3MEHEHUl B
MIPUPOJIE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE NPU3HAKH: BUIOB, OHMOTEOLIEHO30B, JKOCHUCTEM H
ouocdepsl, CTAaOMIM3UPYIOIIETO, MABIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TOOpa,
aJJIONIaTPUYECKOT0 ¥ CUMIATPUUYECKOT0 BU000PAa30BaHUs, BIUSHUS JABIKYIIUX CHJ SBOJIIOLIUN
Ha TeHO(OH]I MOMYJSALIUHU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpelle OOMTaHHs, YepeJOBaHUs
HaIpaBJICHUH 3BOIOINH, KPYTOBOPOTA BELIECTB U MIOTOKA SHEPTHU B IKOCUCTEMAX;



YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEX/1y IPOLIECCAMH 3BOJIIOLIMHU, IBHKYILIUMH CUIIaMU
aHTPOIIOTeHe3a, KOMIIOHEHTAaMH pAa3JIMYHbIX HSKOCHCTEM U IPHUCIOCOOICHUAMU K HUM
OpPraHU3MOB;

YMEHHUE BBISABIIATh OTJIMYUTENIbHbIE IPU3HAKU KHUBBIX CHCTEM, IPUCIIOCOOIEHHOCTh BUIOB
K cpele oOuTaHMs, aOMOTHMYECKHMX M OMOTHYECKMX KOMIIOHEHTOB 3KOCHUCTEM, B3aHMOCBS3EH
OpPTraHU3MOB B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHH B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOLINE apIryMEHThI, OMOIOTNYECKYI0 TEPMUHOJIOTHIO U
CUMBOJIMKY Ul JOKa3aTeJIbCTBA POJCTBA OPTraHU3MOB PA3HBIX CHUCTEMaTHUYECKUX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M CpeIbl OOWTAHMs, €IMHCTBA YEJIOBEYECKHX pPAaC, HEOOXOIUMOCTH
COXPaHEHMs] MHOT0OOpa3us BHJIOB M 3KOCUCTEM KaK YCIOBMS COCYIIECTBOBaHMS NPHUPOIBI U
4eJI0BEYECTBA;

YMEHHUE peraTh OM0JI0rnYecKre 3aauu, BBISABISATH IPUUNHHO-CIIEICTBEHHbIE CBSA3U MEXIY
UCCIIEyeMbIMH OMOJOTMYECKHMMHU TPOLIECCaMH U SIBICHUSMH, JEJIaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHUU MOJTY4YEHHBIX PE3Y/IbTATOB;

YMEHHUE BBINOJIHATh JIA0OPATOPHBIE U NPAKTUYECKHe paboThl, COOMI0NaTh MpaBwia MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBaHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bl, NPOBEPATh HX HKCHEPUMEHTAIBHBIMH CpEICTBAMH,
bopMynHpys 1eNb UCCIEA0BAHMS, aHATU3UPOBATH MOJyYSHHBIE Pe3yIbTAThI U eIaTh BEIBOIBI;

yMEHHE y4acTBOBAaTh B y4e€OHO-HCCIIEIOBATEILCKON pabOTe MO OWOJIOTHH, KOJOTUU H
MEIUIMHE, MPOBOAMMOI Ha 0a3e IIKOJBbHBIX HAayYHBIX OOIIECTB, M MyOJIUYHO MPEICTABIATH
MOJTyYeHHBIE PE3YyJIbTAaThl HA YICHUUECKUX KOH(EpEeHIUIX;

YMEHUE OLCHMBATh THUIIOTE3bl WU TEOPUU O TPOUCXOXKIECHUM KHU3HH, YEIOBEKa MU
YeJI0BEYECKHX pac, O NMPUYMHAX, MOCIEICTBHIX M CcHocol0ax MperoTBpallleHHs] TI00albHBIX
W3MeHeHul B buochepe;

YMEHHE OCYIIECTBISATH OCO3HAHHBIN BBIOOp OynyIeit mpodeccuoHanbHOM qesITeTbHOCTH B
00s1acTH OMOJIOTMH, 3KOJIOTUHU, IPUPOIONOIb30BAHUS, MEAULIUHBI, OMOTEXHOJIOT U, IICUXOJIOTUH,
BETEpUHAPUH, CEJIbCKOTO XO03sCTBa, MUIIEBON MPOMBILIUIEHHOCTH, YIIIyOJIsATh T03HABATEIbHBIN
MHTEpEC, HAIPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH MPO(PECCUH U MPOJOKEHUE
OMOJIOTHYECKOTO 00pa30BaHUsl B OpPraHMU3ALUAX CPEIHETO MPO(PECCHOHATBHOTO U BBICIIETO
oOpa3oBaHws.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoJuun4ecTBo 4acoB DJIeKTPOHHbIE
Ne HaumenoBanue Pa3ae/ioB H TEM IPOrpamMmabl Beer KOHTpOJILHbIe HpaRan (IIPI(l)pOBbIe)
n/n ecKHne oOpa3oBaTe/ibHbIE
0 padoThI
padoThI pecypchl
1 buonorus xak Hayka 1 https://resh.edu.ru/subj
ect/lesson/3827/
2 JKuBbIE CHCTEMBI U UX M3YYEHUE 2 1 https://resh.edu.ru/subj
ect/lesson/2486/
3 Buonorus xierku 2 https://resh.edu.ru/subj
ect/lesson/2486/
4 Xumudeckasi OpraHu3amus KIeTKu 10 2 https://resh.edu.ru/subj
ect/lesson/2486/
5 Crpoenue u GyHKIUHU KIETKU 8 4 https://resh.edu.ru/subj
ect/lesson/2486/
6 OOGMeH BEIECTB U MPEBPAILEHNUE SHEPTUHU B KIETKE 9 4 https://resh.edu.ru/subj
ect/lesson/3927/
7 HacnencrBennas uHGOpMaKs ¥ peaan3aius eé B KIETKE 9 https://resh.edu.ru/subj
ect/lesson/5352/
8 JKV3HEeHHBIN LUKIT KIETKU 6 1 2 https://resh.edu.ru/subj
ect/lesson/5352/
9 Crpoenue u QpyHKIMH OPraHH3MOB 17 3 https://resh.edu.ru/subj
ect/lesson/3653/
10 Pa3sMHOEHHE ¥ Pa3BUTUE OPTAHU3MOB 8 3 https://resh.edu.ru/subj
ect/lesson/3653/
1 ['eHeTHKa — HayKa O HACJICICTBEHHOCTH U U3MEHYMBOCTH ) 1
https://resh.edu.ru/subjec
OPTaHH3MOoB lesson/5352/
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 2 https://resh.edu.ru/s
ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/
13 3aKOHOMEPHOCTH U3MEHUYMBOCTH 6 2 https://resh.edu.ru/s
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https://resh.edu.ru/subject/lesson/2486/
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https://resh.edu.ru/subject/lesson/3927/
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https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/2489/
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https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/

ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/

14

I'eneTnka JenoBeka

https://resh.edu.ru/s

ubject/lesson/2489/
https://resh.edu.ru/subj
ect/lesson/6760/
https://resh.edu.ru/subj
ect/lesson/6761/

15

Cenexuus opraHusMoB

https://resh.edu.ru/subj

ect/lesson/3653/

16

BuoTtexHonorus ¥ CMUHTETUYECKast OMOJI0THS

https://resh.edu.ru/subj

ect/lesson/3653/

17

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME

102

29



https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/

ITOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO 4acoB
K aT
o Ipax a
Ne TPOJI a
THYeC JJleKTPOHHBbIe LU (POBHIE 00pa3oBaTelbHbIE
n/ Tema ypoka Becer | BHBI U3y4
Kue pecypchl
I 0 e eHU
padort
pabo |
bl
ThbI
buosorust kak KOMIUIEKCHAsI HAyKa U KakK 4acTh 05.09 )
1 1 1 https://resh.edu.ru/subject/lesson/3827/
COBPEMEHHOT0 00IIIecTBa
06.09 https://www.youtube.com/watch?v=SoHkTau2BUw
2 YpOBHHU OpraHM3aliy )KHBOH MaTepuu 1 list=PLgqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
index=1 pp=1iAQB
3 KpuTepHn JKUBBIX CHCTEM 1 08.09
12.09
4 Mroroobpasue xusoro mupa 1 https://resh.edu.ru/subject/lesson/5383/
Tect «BBenenue B OMOJIOTHION 13.09
https://www.youtube.com/watch?v=GzTO2vLzyLLA
5 1 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
index=4 pp=1iAQB
15.09 https://www.youtube.com/watch?v=151V-fy1KLc
6 Hcropus npeacTapieHnii o mpOUCX 0K ICHAH 1 list=PLqU6VDvRpuoiTLeXcIBiRZ2J0h2BgbjUJ
KU3HA index=6 pp=iAQB
19.09
7 Ixenepumentet JI. Tlactepa 1 https://resh.edu.ru/subject/lesson/5397/



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D1%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D4%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D6%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/5397/

Teopun BEYHOCTH KU3HU

20.09

https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ

8
list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
index=7 pp=1iAQB

22.09 https://www.youtube.com/watch?v=IKstGzY ECKQ

9 Marepunanucriyeckne Teoput list=PLqU6VDvRpuoi TLeXclBiRZ2J0h2BgbjUJ

index=7 pp=1iAQB
26.09 https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH60O A zrIw

10 OBOIIONHS XUMHUYE-CKUX YJIEMEHTOB B o - X -

KOCMHHECKOM MPOCTPAHCTBE list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
index=9 pp=1AQB
27.09 https://resh.edu.ru/subject/lesson/3840/
. Iv—

1 OBpasoBaEme MIAHETAPHAIX CHOTEM httt?s.//www.Voutube.corp/watch.V. hfngOTpYb
Y list=PLqU6VDvRpuoiTLeXclBiRZ2JOh2BgbjUJ
index=10 pp=1AQB

XUMHUYECKUE MPEANOCHUIKA BOSHUKHOBEHUS 29.09
KU3HU
12 https://resh.edu.ru/subject/lesson/3840/
03.10

13 3emt ICTOHHMKM SHEPTHH H BO3PACT https://resh.edu.ru/subject/lesson/3840/

Y enomis coe o el 3emie 04.10 https://www.youtube.com/watch?v=BD 60WhZvf
JIOBUA bl H BHEM 3eMII
14 PEART Ha 2P A list=PLqU6VDvRpuoi TLeXcIBiRZ2J0h2BgbjUJ
index=11 pp=1AQB
Cemunap no teme «IIpenmnocbuiku 06.10
15 BO3HUKHOBEHUS KU3HU HA 3eMIIE»
16 Teopus A.M.Onapuna 10.10 https://resh.edu.ru/subject/lesson/1587/



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D7%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D9%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D10%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D11%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/1587/

Teopuu MpoUCXOXKICHUS

11.10

17 NMPOTOGHOMOTHMEPOB https://resh.edu.ru/subject/lesson/1588/
18 Teopuu POUCXOKAEHHS TPOTOOHOMOIMMEPOB 13.10
19 DBOIONHS TPOTOOHOHTOB 17.10
OBouoLKs TPOTOOMOHTOB 18.10
20 https://resh.edu.ru/subject/lesson/3847/
21 HauaspHble STamnbl OMOTOTHYECKOH YBOIIOINT 20.10
HauaibHbIE STAITbI OHOIOTHIECKOM 24.10
22 SBOJIIOLUA
CemuHap 1o teme «COBpEMEHHBIE MPEACTaBICHUS 25.10
0 BO3HHUKHOBEHHUH KU3HH Ha 3emie». Tect
23
T[IpeaMer u 3a/jauy IUTOJIOTUH. MeTobI 27.10
U3YUYCHHSI KIICTKU .
24 https://resh.edu.ru/subject/lesson/2486/
XuMHUYecKasi OpraHu3aIus KJIEeTKH. 07.11

25

Heoprannueckue BemiecTa



https://resh.edu.ru/subject/lesson/1588/
https://resh.edu.ru/subject/lesson/3847/
https://resh.edu.ru/subject/lesson/2486/

26 Benkn. Muctpykrax o Th. JlaGoparopHas 08.11
pabota «DepMeHTaTUBHOE PACIICIICHHE
MICPOKCH/Ia BOJOPO/Ia B TKAHAX OPraHU3Ma»
27 Benku 10.11
28 Vruesonasl. Unctpykrax no Th. JlaGopatopHas 14.11 https://resh.edu.ru/subject/lesson/3917/
pabota «OmnpeaeeHne Kpaxmajia B paCTUTEIbHBIX
TKaHAX
15.11
29 JKupbl 1 TAnou il
Hyxkneunnossie kucnotel. JJTHK 17.11
30
21.11
31 Pubonykniennosie kucnots. Tecruposannue https://resh.edu.ru/subject/lesson/3917/
37 PuGonykiienHOBBIE KUCIOTHI 22.11
33 [eHEeTHYECKHUH KOJT 24.11
34 Permukarus JJHK 28.11 https://resh.edu.ru/subject/lesson/5352/
35 [TpokapuoTrueckas KieTka 29.11 https://resh.edu.ru/subject/lesson/3917/
01.12
36 Jyrapuoriieckas ieria. Hapyias https://resh.edu.ru/subject/lesson/5352/
[UTOIJIa3MaTH4ecKasi MeMOpaHa.
37 |OpraHouzasl 5yKapuOTUYECKOM KIETKH 05.12 https://resh.edu.ru/subject/lesson/3939/
05.12 https://yandex.ru/video/preview/168264230179934
143822text=%D0%B2%D0%B8%D0%B4%D0%B
Mietoverax o TE. JlaGonatopas paGora 5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
- 28 ' PATOPHAZ P %D0%B8%20%D0%BA%20%D1%83%D1%87%

«3yueHne CTpoeHUS PaCTUTEIIBHON U )KUBOTHOM
KJIETOK T10J] MUKPOCKOTIOM»

D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%
D1%83%2010%20%D0%BA%D0%BB.%20%D0
%BF%D1%80%D0%BE%D1%84.%D0%B1%D0
%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0
%B8%D1%8F%20%D0%BF%D0%B5%D1%82%



https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path%3Dyandex_search%20parent-reqid%3D1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type%3Dvast

PacturenbHasg KieTka.

07.12

39 https://resh.edu.ru/subject/lesson/3939/
40 Huctpykrax no Th. Jlabopatopwas padota 112 https://resh.edu.ru/subject/lesson/3939/
«HabmoneHre 3a ABUKEHUEM LIUTOILIa3MbI B
paCTI/ITeJIbHBIX KIICTKax»
41 Knerounoe szpo. Tect 13.12
42 AHabonu3m 15.12 https://resh.edu.ru/subject/lesson/3927/
43 AHabonu3Mm 19.12
. 20.12 https://www.youtube.com/watch?v=-kTF5eSIdJA
44 | OHepreTHNCCKiii 0OMeH - KaraGomM list=PLqU6VDVR puoiTLeXcIBiR72J0h2BgbjUJ
index=13 pp=1A0QB
45 DHepreTHUecKuii 0OMEH - KaTaboIH3M 22.12 https://resh.edu.ru/subject/lesson/3927/
ABTOTpO(HBIN THIT 0OMEHa BEIIECTB 26.12
46
. 27.12 https://www.youtube.com/watch?v=bqGhE50XcL
47 | ABTOTPOHEI THIT 00MEHA Berlects w list=PLqU6VDVRpuoi TLeXclBiRZ2J0h2BqbjUJ
index=12 pp=1AQB
48 XeMocHHTE3 https://resh.edu.ru/subject/lesson/6770/

49

JKM3HEHHBIA UK KJIETOK



https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D13%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list%3DPLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index%3D12%20pp%3DiAQB
https://resh.edu.ru/subject/lesson/6770/

Muro3

50 1
Bupycs! u 6akrepuodaru
51 1
52 Bupycs! u 6akrepuodaru 1
53 Knetounast Teopust CTpOCHHUSI OPTaHU3MOB 1 https://resh.edu.ru/subject/lesson/6769/
54 Kiietounas Teopusi CTpoeHUs OpraHU3MOB 1
55 O060011eHre 3HAHUH 10 pa3aeTy 1
«Y4yenue o kierkey. Tect
56 becnonoe pasmHoxeHHE 1 https://resh.edu.ru/subject/lesson/6759/
57 BereratuBHoe pa3MHOKEHHE 1
https://resh.edu.ru/subject/lesson/2489/
58 [TonoBoe pazmHoxkeHue Pa3BuTre mosoBbIx 1 https://resh.edu.ru/subject/lesson/6760/
KIETOK https://resh.edu.ru/subject/lesson/6761/
59 Meitos 1 https://resh.edu.ru/subject/lesson/1581/
60 Meiio3 1 https://resh.edu.ru/subject/lesson/2217/
61 OmnonorBopenue. Tect 1 https://resh.edu.ru/subject/lesson/1580/
62 Kpatkue ucrtopuyeckue cBeieHusi 00 OHTOTEHE3e 1
63 DOMOpHOHATBHBINA MTEPUOJT PA3BUTHS 1
64 IMOpHOHATLHEIH NIEPHOJ PasBHTHS 1 https://resh.edu.ru/subject/lesson/2458/
65 Opranorenes 1 https://resh.edu.ru/subject/lesson/5359/
66 Opranorenes 1
67 KnonupoBanue pacteHui U 5KMBOTHBIX 1 https://resh.edu.ru/subject/lesson/3927/



https://resh.edu.ru/subject/lesson/6769/
https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/6760/
https://resh.edu.ru/subject/lesson/6761/
https://resh.edu.ru/subject/lesson/1581/
https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/3927/

[TocTaMOpHOHATBHBIN TIEPUO] Pa3BUTHS

68
69 [ocrombpuonanbHLIii nepHon passuTus https://resh.edu.ru/subject/lesson/5630/
70 JKu3HEeHHBIN UKIT ¥ YepeoBaHNe TTOKOJICHHUH https://resh.edu.ru/subject/lesson/5630/
y pacTeHuit https://resh.edu.ru/subject/lesson/5385/
CxopacTBo 3apopliieii 1 SMOpHOHAIbHAS
71 JABEPTEeHIUSA
PazButHe opraHn3MoB 1 OKpy’Karoias cpeaa
72 https://resh.edu.ru/subject/lesson/5359/
7 PazButHe oprann3MoB 1 OKpy’Karoias cpeaa
TectupoBanue no teMe «MHAMBUIYaTbHOE
74 pa3BUTHE OPTaHU3MOBY
Hctopus pa3Butus npeacTaBiIeHUN O
75 HACIICACTBCHHOCTH M M3MCHUHMBOCTH https://resh.edu.ru/subject/lesson/5386/
76 (COBpeMEHHbIC IPE/ICTABCHNA O CTPYKTYPE reHa https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/
https://resh.edu.ru/subject/lesson/5359/
https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/5386/

3aKoH eTuHO00pa3usl EPBOTro MOKOJICHUS

77
3aKoH pacilerieHus

78 https://resh.edu.ru/subject/lesson/4725/
HenonHnoe nomuHupoBaHue. .

79 g N p https://resh.edu.ru/subject/lesson/4725/
MHO0KeCTBEHHBIH ayuIeTu3M

80 JuruOpunHoe v MOJTUTHOPHUIHOE CKPEITUBAHUE. https://resh.edu.ru/subject/lesson/4755/
Tperuit 3akoH MeHens

81 [IpakTuyeckas pabora «PemieHne reHeTHUeCKuX
3aJja4 Ha MOHO- U JUTUOPHUIHOE CKpEUIMBaHUE

82 AHanu3upyroliee CKpeluBaHmue

83 XpOoMOCOMHasi TEOPHS HACIEICTBEHHOCTH
[IpakTuyeckas pabora «Pemenue

84 TeHEeTUYECKUX 3a/a4 Ha CLETJICHHOE
HaCJIEIOBaHHE)

85 ['enetuka moma. HacnegoBanue nmpu3HaKkoB, https://resh.edu.ru/subject/lesson/5387/
CIETUIEHHBIX C TOJIOM

86 [IpakTuyeckas pabota «PemieHne reHeTHYeCKuX https://resh.edu.ru/subject/lesson/5387/
3a/1a4 Ha CIEIUICHHOE C MOJIOM HACIIEJOBAHUE)
['eHOTHN Kak LEJOCTHAS CUCTEMA.
B3aunMonelicTBie reHoB

87
I'enoTun kak 1enocTHast .

88 H N https://resh.edu.ru/subject/lesson/5387/
cucrema. Bzaumonenicreue
TEHOB
[IpakTuyeckas pabora «Pemenue

89 https://resh.edu.ru/subject/lesson/5387/

TCHCTUYCCKUX 3a/la4 Ha BBaHMOHeﬁCTBHG
TCHOB»



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

Cemunap no teMe «OCHOBHBIE 3aKOHOMEPHOCTHU

90
HACJIEICTBEHHOCTU
TectupoBanue «OCHOBHBIE 3aKOHOMEPHOCTH )
91 p P https://resh.edu.ru/subject/lesson/3653/
HACJIEICTBEHHOCTI)
92 I'eHoTHMueckas U3MEHYNBOCTD https://resh.edu.ru/subject/lesson/3653/
T'enoTunuyeckass U3MEHYUBOCTD
93
MyTtauuu
94 https://resh.edu.ru/subject/lesson/3861/
MyTtauuu
95 https://resh.edu.ru/subject/lesson/3861/
deHoTHIMYECKAST N3MEHUYNBOCTD )
96 https://resh.edu.ru/subject/lesson/3861/
97 HNuctpykrax o Th. JlabopaTopHas
pabota «M3ydeHre H3MESHIUBOCTH
Nuctpykrax o Th. JlabopaTopnas pabota
98 «[TocTpoenue BapHallnOHHOMN KPUBO» https://resh.edu.ru/subject/lesson/3939/
99 CemuHnap no treme «OCHOBHBIE
3aKOHOMEPHOCTH H3MEHYUBOCTHY
100 Metoibl U3y4EeHHS TEHETUKHU YEI0BEKA.
[IpakTuueckas padota «CocTaBieHHe
POJIOCIIOBHBIX
101 HacnencrBenHsle 3a001€BaHUs U UX

perynpexaeHue



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3939/

PesepBHylit ypok. [ToBTopenue, 06001eHue,
102 cucTeMaTtu3alus 3HaHui Mtorosas pabora 3a 1 1
kypc 10 kmacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 30

XAPAKTEPUCTHUKA ONEHOYHBIX TPOLHEAYP HA YPOKAX
BHOJIOT' A

Ycrnas INPOBEPKA KAK METOA OLICHUBAHUSA NIPCIAMETHLIX PE3YyJbTAaTOB

YcTHas npoBepka MUPOKO UCTIOIB3YETCS Ha ypOKax OMOJIOTHH.

®poHTanpHas NpoOBEpKa MO3BOJIAET OMPOCUTH OOJBIIOE KOJUYECTBO OOYYAIOMIMXCS IO CPaBHEHUIO C
WHIUBUIYAIbHOM TIpOBEepKOW Muousudyanvhas yCmHAsi Npogepka TIO3BOJSET BBIABUTH  COJIEPKATEIbHYIO
KOPPEKTHOCTh OTBETA, €ro MOCJEeI0BATEIbHOCTh, MOJHOTY M [IIyOWHY, CaMOCTOATEIBHOCTh CYXACHUN, KYIbTypy
peun.

OcHOBHBIE TPEOOBaHUS K MPOBEACHUIO MHAUBUYAIbHON YCTHOU MPOBEPKU CIEYIOLIUE:

" [OATOTOBKA K OTBETY: 0OydYaromemMycs npeiaocTaBisercs Bpems (3—5 MUHYT) 715l MOJTOTOBKH K OTBETY; MpHU

OTBCTC JIy4UIC pa3pCiiaTh IIOJIb30BATECA CBOUM IIJIAHOM HMJIM OIIOPHBIM KOHCIICKTOM;

" CiIymiaHuM¢ OTBETA YUYHMTCIIEM M KJIAaCCOM: YUHMTCIb JACT KJIACCy «YCTaHOBKY Ha CIIYIOAHHEC) Ipeajiarasd
BbICJIYIIATb OTBCT U CACIATH 3aMCYAHHUC, NOIIOJIHCHHUC, 1aTh PCUCH3HUIO Ha OTBCT UJIM OLICHUTL U 000CHOBATh

OLICHKY, 3a1aTh BOIIPOCHI O TOHUMAaHUHU KOHKPETHBIX ITOJIOKEHUM, OLIEHUTH KYJIbTYpY PeYH T. A.;

. O6CY)KI[CHI/IC OTBETa KJIaCCOM HJIU YUHUTCJIICM U BBICTABJICHUC OLICHKH.




KpuTepun oieHKH YCTHBIX OTBETOB

Ommemxka Kpumepuu



«5» Oyenka «5» cmasumcs, eciu y4eHux.
" [I0Ka3bIBAET IITyOOKOE U MOJHOE 3HAHUE U TOHUMAaHHE BCErO
IIPOTPAMMHOI0 MaTE€pUaIa; MOJIHOE MIOHUMAHNUE CYLIHOCTU
paccMaTpUBaEMBbIX IIOHATUH, SIBIICHUN U 3aKOHOMEPHOCTEM, TEOPUH,

B3aMMOCBSI3€EH;

" YMCCT COCTaBHUThH MOJIHBIN U HpaBI/IHBHblﬁ OTBCT Ha OCHOBC
HN3Y4YCHHOI'O MaTCpurajia; BbIACIIATDL I'NIAaBHBIC ITOJIOKCHUS,
CaMOCTOATCIIBHO MMOATBECPIKAATh OTBET KOHKPCTHBIMH IIPUMCPAMU,
(1)aKTaMI/I; CaMOCTOATCIIbBHO U apI'yMCHTHPOBAHHO ICJIaTh dHAJINU3,

0606H1€HI/I$I, BBIBObI; YCTAHABJIMBATH MCKIIPCAMCTHBIC CBA3U

(Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHbIC
CBSI3U; TBOPYECKU MPUMEHSTH TTOJYICHHBIC 3HAHUS B HE3HAKOMOM
CUTYAIINH; TIOCIEA0BATENIbHO, YETKO, CBSI3HO, 000OCHOBaHHO

1 0e301TMO0YHO HU3/Iarath y4eOHbIN MaTepual;

" YMCCT COCTABJIATH OTBCT B JIOTUYECKOM MMOCICaA0BaATCIbHOCTHU

C UCIIOJIb30BaHUEM MPUHITON TEPMHUHOJIOTHH; JIeJIaTh COOCTBEHHbBIE
BBIBO/IbI; (DOPMYJIMPOBATH TOUHOE ONIPEICIICHUE U UCTOJIKOBAHUE
OCHOBHBIX MOHSITHM, 3aKOHOB, TEOPUI;

" MOYET P OTBETE HE TOBTOPATH TOCIOBHO TEKCT yUeOHUKA,

n3jaraTtb, MaTCpual JUTECPATYPHBIM SA3bIKOM; IIPABHUIILHO

1 00CTOSTEIILHO OTBEYATh HA AOINOJIHUTCIIBHBIC BOIIPOCHI YUUTCIIA,
CaMOCTOATCIBbHO U pallMOHAJIBHO MCIIOJIb30BAaTh HATJIAJHBIC

HOCO6I/I}I, CIIpaBOYHBIC MaTCPpHAJIbI, y‘{€6HI/IK, AOIMOJITHUTCIIbHYTO



JUTEPaTypy, IEPBOMCTOYHUKH; TPUMEHSITH CUCTEMY YCIOBHBIX
0003HaYEHUH MPY BEICHUU 3aMKUCEN, COITPOBOXKIAFOIIUX OTBET;
HCIIOJIB30BaTh ISl IOKAa3aTeJIbCTBA BHIBOJIOB U3 HAOJIIOICHUI

1 ONBITOB;

CaMOCTOSTEJIbHO, YBEPEHHO U O€301ITMO0YHO MTPUMEHSIET
MOJTYYCHHBIC 3HAHUS B PEIICHUH MPOOIeM Ha TBOPUECKOM YPOBHE;

JIOTIyCKaeT He 0oJiee OJJHOTO HEeJ0UeTa, KOTOPBIH JIErKO UCIIPABIISET

I10 Tp€6OBaHI/II-O YUHUTCIIL, UMCCT HCO6XO,III/IMI>I€ HaBBIKH pa6OTBI



¢ mpubopamu, yepTekaMu, CXeMaMu, rpaprkaMu, KapTamu,
COIYTCTBYIOIIUMU OTBETY.
«4» Oyenka «4» cmagumcs, eciu y4eHuK:
" [I0Ka3bIBAET 3HAHME BCEr0 M3YYEHHOr0 MPOTPAMMHOI0 MaTepuaa;
JTAET TIOJIHBIN U TPABWIIbHBIA OTBET Ha OCHOBE U3YUEHHBIX TEOPUI;

AOITYCKACT HC3HAYUTCIIbHBIC OINOKH 1 HCIOYCTHI

MIPU BOCIIPOM3BEACHUN N3YUCHHOTO MaTepuasa, HeOOoIbIIne
HETOYHOCTH IIPU UCIOJIb30BAHUN HAYYHBIX TEPMUHOB

WJIM B BBIBOJIaX, 00OOIIEHUSX U3 HAOIIOIEHUI; MaTepral U31araet
B OIPEICIICHHON JOTMYECKON NOCIEA0BATEIIBHOCTH, IIPUA 3TOM
JOTYCKAeT OJIHY HErpyOyro OIIMOKY MJIM He 0oJiee IBYX HEJ0UETOB,
KOTOPBIE MOXKET UCTIIPABUTH CAMOCTOSITEILHO MPU TPEOOBAHUU

WM HEOOTBIIION TTOMOIIY TTPETIOIaBATENIsST; TOATBEPKIAET OTBET
KOHKPETHBIMU MTPUMEpPAMHU; NPABUIBLHO OTBEYAET

Ha JIONOJHUTEIbHBIE BOMPOCHI YUUTEIIS;

" YMCCT CAMOCTOATCIBHO BBLICIIATH TNIABHBIC ITOJIOKCHUA

B U3YYEHHOM MaTepualie; Ha OCHOBaHUH (PaKTOB U IPUMEPOB
0000111aTh, 1e1aTh BBIBOJIbI; YCTAHABIUBATh BHYTPUIIPEAMETHbBIC
CBSI3U; MOXKET MPUMEHATD MOTYyUYEHHbIE 3HAHUS Ha TPAKTHKE
B BUJIOU3MEHEHHOW CUTYaIlu, COOII0aTh OCHOBHbBIE ITpaBuiIa
KyJbTYPBl YCTHOM peUu; UCTIOJIB30BATh IPU OTBETE HAyYHbIC
TEPMUHBI;

" He 00JajaeT JO0CTAaTOYHBIM HABBIKOM PabOThI CO CIIPaBOYHOM

JUTEPATYPOU, yIeOHUKOM, TIEPBOMCTOUYHUKOM (TIPABUIIHHO



OPUEHTUPYETCSI, HO PabOTaET MEAJICHHO)



«3» Oyenka «3» cmasumcsi, eciu Y4eHux:
" yCBaWBAaEeT OCHOBHOE COJIepKaHNe y4eOHOTO MaTeprasa, HO UMEeT
pOOEIThI, HE MPETISITCTBYOIINE TaTbHEUIIIEMY YCBOCHHIO

IPOrPaMMHOI0 MaTepHaa;

" M3JIaraeT MaTepuall HECUCTEeMAaTH3UPOBAHHO, (hparMEeHTapHO,
HE BCEr/a MOCIEA0BATENbHO; TOKA3bIBAET HEJOCTATOUYHYIO
c(hOpMHUPOBAHHOCTD OTEIBHBIX 3HAHUHN U YMEHUIA; c11abo

apryMEHTUPYET BbIBOABI U 0000IIEHHUS, TOMYCKAET OIUOKH

IIpu ux (i)OpMyJ'II/IPOBKe; HE MCIIOJIB3YCT B KAYCCTBC JOKA3aTCIbCTBA



BBIBO/IbI M 000OIICHUS U3 HAOIIOICHUM, OTTBITOB MJIN JOIMYCKaeT
OIIMOKY MPHU UX U3JIOKEHUHU; IaeT HEUETKHE ONPEACIICHUS
TOHSTHU;

" HMCTBITHIBACT 3aTPYTHCHUS B MPUMEHEHHUH 3HAHUH, HEOOXOUMBIX
JUISL PELICHUS 33724 Pa3JIMYHbIX TUIIOB, MPAKTUYECKUX 3aJaHHM,

Ipu 00BSICHEHUU KOHKPCTHBIX SIBJICHUM Ha OCHOBE TeOpI/Iﬁ

M 3aKOHOB; OTBCYACT HCIIOJIHO Ha BOIIPOCHI YUUTCIIA
HJIM BOCITPOU3BOJUT COACPKAHUEC TCKCTA y‘l€6HI/IKa, HO
HCOOCTAaTOYHO ITIOHUMACT OTACIbHBIC ITOJIOXKCHU A, HMCIOIIIUC

BaXHOE 3HAYEHHUE B 3TOM TEKCTE, AoMyckasi 1-2 rpyObie ommuoKu
«2» Oyenka «2» cmasumcsi, eciu y4eHux:

® HC YCBAMBACT U HC paCKPbIBACT OCHOBHOC COJACPKaHNE MaTCpHrala,
HC 3HACT WJIM HC ITOHUMACT 3HAYUTCIIbHYIO 9aCTh IPOTrPaMMHOI' O
MaTcpuaia B rmpecaciaax 1nmoCTaBJICHHBIX BOIIPOCOB,; HC JCJIACT

BBIBOJIOB M 00OOIIIEHHI;

" pMeeT ci1abo chOpMHUPOBAHHBIE M HETIOJIHbIE 3HAHMS, HE yMEET
IIPUMEHSITH UX IPH PEIICHNU KOHKPETHBIX BOIIPOCOB, 3a/1a4,

3aiaHuit o obpasity;
" [IpH OTBETE Ha OJIMH BOIPOC JIOMyCKaeT O6ojee 2 rpyObIX OmUOOK,

KOTOPBIC HC MOXXCT UCIIPABUTH JaXKE IIPU ITOMOIIH YUHUTCIIA

IIucbMeHHas1 MpOBepKAa KaAK MeTO/l OLleHUBAHMS

NnpeIMeTHbIX Pe3yJbTATOB

I[Tucemennas IMPOBCPKaA IMOJIYIacT BCC 0osece IMUPOKOC IPUMCHCHUC KAK MCTOJ OLICHUBAHUSA 3HAHUU U YMCHI/Iﬁ

MIKOJIbHUKOB.



[Tucemennass ¢opma MOKET OBITh HCIIOJNIB30BaHA [JIsl MPOBEPKH YCBOCHHS y4yeOHOTro Marepuajna Ha Tpex
YPOBHSIX:
1-1i ypogensb: yMeHHNE ONMUCHIBATH XOJ SBJICHUI; 3HaHWE Ha3BaHUM NPUOOPOB, 00IACTH UX TIPUMEHEHUS; 3HAHUE

OyKBEHHBIX 0003HAaYEHHI; 3HAHHE YCIOBHBIX 0003HAUCHUI; YMEHUE N300pakaTh UX Ha YepTEKaX.

2-1l ypogeHb: 3HAHWE W TOHWMaHWE (HOPMYJIMPOBOK 3aKOHOB;, 3HAHWE W MOHUMaHWE OMOJIOTHYECKUX

TEPMHUHOB; 3HAHUE ONPEIAECICHUN.

3-11 yposeHb: yMEHNE IPUMEHATH TEOPHUIO ISl OOBSICHEHUSI HEKOTOPBIX YaCTHBIX SIBJICHUI; YMEHHE TpaduvecKu
n300paxkaTh B3aMMOCBSI3b MEXKIY SBJICHUSMHU, ONPEIENIATh XapaKTep 3TOW CBs3U; C(HOPMHUPOBAHHOCTH OTIEIBHBIX
«TEXHUYECKUX IIPUEMOB» YMCTBEHHOW JAESITEIBHOCTH (COCTaBJICHME IUIAHA OTBETA, YMEHUE HAXOJUTh HY)KHBIE

CBCACHUS B KHUI'C, CIIPABOYHHKEC U T. H.).

[Iucemennas IMPOBCPKA OCYHICCTBIISACTCA B BUC OMOJIOTMYECKUX JAUKTAHTOB, KOHTPOJIbHEIX, IIPOBCPOYHBIX U

CaMOCTOATCIIbHBIX pa60T, TCCTOB, OMOJIOTHYECKHX 3aaad.

Buoaornyeckuii TMKTAHT
buonornyeckuid JAMKTAaHT — QopMa MNUCBMEHHOTO KOHTPOJISI 3HaHUM W yMeHuUd oOyqarmuxca. OH
npeacTaBisger coOOl MepeyeHb BOMPOCOB, HA KOTOphIE OOydarouiuecss JOJKHBI JlaTh HE3aMeJIUTEIbHbIE U
KpaTKue OTBEThl. bHONOrMYeckuil AMKTAHT MOPOBOJUTCS C MLEJIbI0 ONPEACICHUS KPAaTKOCPOUHOM MaMsITH
0o0ydJaronuxcs B KOHIIE WM Hadaje ypoKa.
Jlnst yanoOcTBa MpoBEpKU pabOThl PEKOMEHAYETCS CKPbIBATh KOJIUYECTBO TEPMUHOB, KpaTHOE MATU: (20 MUHYT
— 15 «CKpBITBIX TEPMUHOBY, 15 MUHYT —

10 «CKpBITBIX TEPMHUHOBY», 10 MUHYT — 5 «CKPBITBIX TEPMHHOBY).

Kpurepuu oueHKu 0M0JI0rM4eCKOro JNKTAHTA

Ommemxa Kpumepuu



«5» 5—10—15 npaBUJIbHBIX OTBETOB

«4» 4—8—12 npaBUIbHBIX OTBETOB

«3» 3—6—9 nmpaBUILHBIX OTBETOB

«2» 2—4—6 unu MeHee MPaBUIIbHBIX OTBETOB
TecrupoBanue

TecTupoBaHre — KOHTPOJIb 3HAHUNM C TTOMOUIBI0 TECTOB pa3iuyHOro Tumna. Kak mpaBuiio, TecT BKIIIOYAET TPU
KOMITOHEHTA: CHUCTEMY 3aJlaHUid, CUCTEMY MpPOBEPKHU, 3aUKCUPOBAHHYIO IOKYMEHTAJIbHO, OOpabOTKYy M aHaIu3

pE3yNbTATOB.



Kpurepuu oieHKH TeCTOBBIX padoT

HpOMéHWl OM MAKCUMANILHO 803MOMNCHO20 KOIUYecmea 0aios

Ommemxa
3a mecmogyio pabomy
«5» Y4YeHHK BBITOJHWI PABUIIBHO:
80—-100% ot o011eTo yKcia 0auIoB
«4y 60—-79% ot o0111eT0 YKcia 0aJIOB
«3» 40-59% ot o011ero unciia 0aaIoB
«2» menee 40 % ot ol1rero yrciia 6aioB WK HE MPUCTYIIII K padoTe,
WM HE MPEJICTaBUII €€ Ha MPOBEPKY
Kpurepuu oneHkn 0M0J10rH4ecKux 3a1a4
Ommemxa Kpumepuu
«5» " mpaBWIBLHO 0OPMIICHA 33/1a4a;
" B pEUICHUH HET OLIUOOK;
" pEIIEHUE COMPOBOKAACTCS OOBSICHEHUEM;
" 3aMKucaH OTBET
«» " mpaBWIHHO 0OPMIICHA 3a/1a4a;

" B pEUICHUH HET OLITUOOK;
= pemieHrue oopmieHo 6e3 00bSICHEHNS,

® 3am1HMcaH OTBET



«3» " mpaBWIbHO 0(OpMIIeHA 3a/1a4a;

" B PCIICHUM 3ana4 JONYILCHBI 2 HCCYHICCTBCHHBIC OIINOKH

¢ HapylieHreM o(hOpMIICHHUS 3a/1ay;
* pemreHue 0hopMIICHO 06€3 OOBICHEHUS;

® 3amHMcaH OTBET

«2» " IOMYIIEHBI OMKOKY IpU 0POPMIICHUH 3a/1a4H;

"  UMEIOTCS rpyOble OIIMOKHU B PELICHUH 33/1a4;

" OTCYTCTBYET pPElICHUE 3aJaul

«1» "  YYEHUK HE MPUCTYIUJ K BBIIIOJHEHUIO pabOThI;

"  YYEHUWK HE NPEIOCTAaBUI pabOTy Ha MIPOBEPKY YUUTEIIO



JlabopaTopHas padoTa kak ¢opMa OLEHKH NPeIMETHBIX pPe3yJabTATOB

JlabopaTopHble pabOThl B OTJIMUKME OT YPOKA MPOBOASATCS METOAOM CaMOCTOATENbHON paboThl — HAOIIOACHUS U
HKCIIEPUMEHTA.
[Tpu 3TOM OIOMPAIOTCS TAKME OMbBITHI M HAOJIIOACHMS, KOTOPhIE MOKHO IPOBECTH B YCIOBUSX Kiacca B

TeyeHue 45 MuH.

Kpurtepun oueHku JJa0opaTOPHBIX U NPAKTHYECKUX PadoT

Ommemxa Kpumepuu

«S5» ® BBIIIOJIHCHA pa60Ta B II0JJTHOM 00BEME

C COOJIIOIEHNEM HEOOXOAUMOMN MOCIEA0BATENbHOCTH IPOBEACHUS
OIIBITOB U U3MEPECHUM;
" CaMOCTOATEIBHO U PAllMOHAILHO BHIOPAHBI U TOATOTOBJICHBI

JUTsI OTIBITa BCE HEOOX0IMMOEe 000PYI0BAHUE, BCE OTIBITHI

MIPOBENICHBI B YCIIOBUSX U PEKUMaX, 00€CTICUNBAIOINX MTOTYyICHUE
pe3yAbTaTOB U BHIBOJIOB C HAMOOJBIIEH TOUHOCTBIO;

" B IPEJICTABIIEHHOM OTYETE MPABWIHHO U AKKYPATHO BBITOJHEHBI
BCE 3aMKCH, TAOIUIIbI, PUCYHKH, YEPTEKH, rPpaduKH, BBIYUCICHHUS

Hn CACJIaHbl BBIBOJBI,
" IIPaBHJIbHO BBIIIOJHCH aHAJIN3 HOFpGHIHOCTGfI;

= CcoOI0/IeHBI TPEOOBaHUS OE30TTACHOCTH TPY/Ia



«“y»

«3»

OIIBITHI ITPOBCACHLI I10 HpC,Z[J'IO)KCHHOﬁ YUUTCIIEM TCXHOJIOTUH

C CO6J'IIOI[CHI/ICM IMpaBuJI TCXHUKH 6630HaCHOCTI/I;

paboTa BBINOIHEHA MOJIHOCTHIO, HO B Hel He OoJiee 0 JHON
HerpyOoil orMOKH U OTHOTO HEel0UeTa; WK He OoJiee Tpex

HEI0YECTOB;
MPaBUWJIBHO 0()OPMJIIEHBI PE3YJIHTaThI ONBITOB B TETPAIH;

B KOHIIE KaXK]10H JJa0OpaTOpHOI pabOTHI 3aMMCaH BBIBO

110 UTOTaM BBITIOJTHEHHOHN paOoThI (BBIBOA (hOPMYIHPYETCS

UCXO/Is U3 11enn paboThl) (1abopatopHast paboTa 6€3 BhIBOIA

HE OIIEHUBAETCS BBIIIE «4»)
paboTa BHIMIOJIHEHA HE MOJTHOCThIO, HO 00bEM BBINOJIHEHHOM YacTh

TAaKOB, YTO MOXHO CACIAaTh BBIBOJbBI, UJIH €CJIM B XOJC ITPOBCACHUA

OTIBITA U U3MEPEHUN OBLTN AOMYIIEHBI CISAYIONNE OMIHOKH:

OTIBIT TPOBOJIMIICSA B HEPALIMOHAIBHBIX YCIOBUSX, YTO PUBEIIO
K IIOJIyYEHMIO PE3YJIbTATOB C OOJIbILEH OTPEIIHOCTHIO,

nimn

B oTueTe ObUIN JOIMYIIEHBI B 00IIEH CI0KHOCTH He 0oJiee IBYX

OmMOO0K (B 3aMHUCSIX SIUHUIL, U3MEPEHUSIX, B BEIYUCICHUSIX,



«2»

rpadukax, TabauIAax, CXeMax, aHaJIU3€ MOTrPEITHOCTEH H T. 11.)
HE TPUHITMITHAIBHOTO JIJIsi JAHHOU paboThI XapakTepa,

HE TIOBJIMSABIIUX HA PE3YJIHTAT BHIIOJTHEHUS,

NnJjin

HE BBITIOJIHEH COBCEM WJIM BBIMIOJHEH HEBEPHO aHAIN3
IIOTPELIHOCTEN,

nJjin

paboTa BHIMIOJIHEHA HE MOJTHOCTHIO, OJJHAKO 00bEM BBHIMIOJTHEHHOM
9aCTH TaKOB, YTO TIO3BOJISIET MOJIYIUTh IPABUIHHBIC PE3YIbTATHI
Y BBIBO/JIbI [10 OCHOBHBIM, IPUHIIMITHAIBHO BaXKHBIM 3a[a4aM
paboThI

paboTa BHITIOJIHEHA HE MOJIHOCTHIO U 00HEM BBIMOJIHEHHOM YacTH

pa6OTI>I HC IMO3BOJIACT CACIIATh IIPAaBUJIbHBIC BBIBOBI,

nJIn

OTBITHI, U3MEPEHUS, BBIYUCIICHUS, HAOJII0I€HHS IPOU3BOIUIUCH
HENPaBUIBHO,

nJjin

B X0J1¢ pabOThI U B OTYETE OOHAPYKUJIUCH B COBOKYITHOCTH BCE
HEJIOCTATKH, OTMEUEHHBIE B TPEOOBAHUAX K OIIEHKE «3»;

B T€X CIIy4asiX, KOra 00yJaromuiics moKa3aa OPUTrHHATBHBIN

U HanOoJiee paliMOHAIBHBIN MOJIX0/1 K BBHITTOJTHEHUIO pa0OThI

U B Tipoliecce paboThl, HO HE N30€XKall TeX WJIM UHBIX HEIOCTATKOB,
OLICHKA 32 BBIIIOJIHEHUE Pa0OTHI IO YCMOTPEHHUIO YUUTEIS MOXKET

OBITH MOBBIIIEHA 110 CpaBHCHHUIO C YKA3aHHBIMH BbIIIIC HOPMaMU



JlaGopaTopHBIE OTBITHI 10 OMOJIOTUN OIIEHUBAIOTCS BEIOOPOYHO.

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

* buonorus. O6mas 6uonorus, 10 kmace/ yriny6nenusiii yposens.B.b 3axapos,C.I.MamonTtoB,H.U. Conun, E.T. 3axaposa.

* M.: [Ipoda 2020
METOANYECKHUE MATEPUAJIBI IJISA YYUTEJIA
* MULTIMEDIA — noanepsxka kypca «O01iast 0noiorus»;

» JIaboparopus KJIETKA; Meroandeckue marepuansl: COOpHUK HOPMATUBHBIX TOKyMeHTOB. buosnorus /Coct. 2.J1. Inenpos, A. T,
ApxkanpeB. — M.: Jlpoda, 2010

CnucoK JIUTEePaTyphbl I YYUTEJIs:

1 baryeB A.C., 'ynenkoBa M. A., EneneBckuii A.I'. buonorus. bonbiiol cripaBOYHHK 151 IIKOJLHUKOB | IMOCTYMHAONUX B By3bl. — M.: JIpoda,
2011
2 bonrosa U. B. Coopauk 3amau mo OOmielt 6noioruu j1s MoCTynarmux B By3bl. — M.: «OHukc 21Bex» «Mup u oopazoBanuey, 20123 Koznora
T.A., Kyumenko B.C. buonorus B Tabnunax 6-11 kmaccel. CripaBounoe mocooue. — M.: [Ipoda, 2010

JlonoJHUTeIbHAS JIUTEPaTypa AJIsl yYuTe s :



1 Anacracosa JI.II. O6miast 6uonorus. Jlunakruaeckue marepuansl. — M.: Benrana-I'pad, 2010.- 240c.

3 UBanora T. B. COopHuK 3agaHuii 110 001Iel OMONIOruy: MocoOue sl yJaruxcsi o0eoopa3onar.



yupexnenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: [Ipocsemienue, 2012

4 Koznosa T.A. Konocos C.H. Jlugaktnyeckue KapTOUKU-3a1aHus 110 001men ouosoruu. — M.:
N3patensckuii Jom «'enmxep», 2012 — 96¢.

+ Jlabopatopust T[EHETUKA; « JlTaboparopuss DKOCUCTEMBI,

HNutepHer-pecypeni: CaiiTel B UHTEpHeT:

* www.bio.lseptember.ru — razera «buosorus» - mpunoxenue K «1 ceHTAOps»;

* www.bio.nature.ru _— Hay4HbI€ HOBOCTH OMOJIOTHH;

* www.edios.ru — DHA0C — IIEHTP TUCTAHIIMOHHOTO 00pa30BaHMS;

» www.km.ru/education - yueGHBIE MaTepuabl U cioBapu Ha caiite «Kupumn u Medoauii

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChbl CETUUHTEPHET
Anpeca caiitoB B UHTEPHETE

www.bio.lseptember.ru - razera «buonorus» - npunoxeHue k «1

CeHTs0pss» www.bio.nature.ru - Hay4HbIE HOBOCTH OMOJIOTHH

www.edios.ru - D0c - IEHTP AUCTAaHIIMOHHOTO 00pa30BaHMS

www.km.ru/education - Y4yeOHbIe MaTepHaibl U cI0Bapu Ha caiite « Kupuin

u Medoauit» http://school-collection.edu.ru Exunas kosexiust 1udpoBbIX

oOpa3zoBaTenbHbIX pecypcoB. http://window.edu.ru/ EnuHoe okHO mocTyma K

o0pa3zoBaTeNbHBIM pecypcam


http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://www.bio.1september.ru/
http://www.bio.nature.ru/
http://www.edios.ru/
http://www.km.ru/education
http://school-collection.edu.ru/
http://window.edu.ru/

http://www.priroda.ru — IIpupoza: HarmOHAIBHBIN TTOPTAJL.

http://obi.img.ras.ru — ba3a 3HaHU 110 OMOJIOTHH YeIOBEKA. Y YeOHUK I10

MOJICKYJIIPHON OMOJIOTHH YeI0BEeKa, OMOXUMHUHU, (PU3UOJIOTHH, TEHHON 1 OeITKOBOM

WHKeHepuu. http:// www.zoomax.ru — 300J10THs: YEJIOBEK U JIOMAITHUE KUBOTHBIE.

http://www.fipi.ru — denepanbHbId HHCTUTYT MEAArOTMUECKUX U3MEPCHUI



http://www.priroda.ru/
http://obi.img.ras.ru/
http://www.zoomax.ru/
http://www.fipi.ru/
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