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yueOHOro npeamera «buoJsiorusi. bazoBbiii ypOBEeHb)

1u1st oOyyatromumxcst 10 kiaccos



MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTIpEJIEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusiy  coctaBuiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€H, ColIepKaHUs, pPe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUSI 00 OOLIUX LENIX U
NPUHIIMIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiuu, a Takke MoJ0KEeHUS 0 cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMHM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILIECTBOBAHMSI YesloBeYecKoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OIpeieNIEHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBI 110 OUOJIOTUU U €€ CTPYKTYpa.

[TporpamMma o 61oa0ruM 1aET NPEACTABICHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PA3BUTHUS 00YUaIOLIUXCS CPEACTBAMU YUEOHOT 0 MpeaMeTa
«buonorus», onpenenser 00s13aTeNbHOE MPEAMETHOE COJAEPKAHUE, ET0 CTPYKTYPY,
pacopenesieHue 1Mo paszjiesiaM U TeMaM, PEKOMEHIYEMYIO MOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€M, JIOTUKM O00pa30BaTEIbHOTO IPOIECCa, BO3PACTHBIX OCOOEHHOCTEN
o0yyJarommxcs.

B nporpamMme no OMOI0THH TaK)KE YUUTHIBAIOTCA TPEOOBAHUS K IIIIAHUPYEMbBIM
JUYHOCTHBIM, METANpEeIMETHbIM M TNPEIMETHBIM pe3ysibTaraM oOOy4YeHHs B
dbopMupoBaHUU OCHOBHBIX BHJIOB y4eOHO-1103HaBaTEIbHON
NEeSATeTbHOCTH/YUeOHBIX JEHCTBUM OOy4YaloIIMXCAd MO OCBOCHHIO COJCpP>KaHUS
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
OPUHLIAII TPEEMCTBEHHOCTM B HU3yYE€HHUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBS3aHHBIX C
GbOpMHpOBAaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKPY Kalolled MNPHUPOJHON cpeje.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIEOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra U CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU UIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NPOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUM 4YEJIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUSI HKOJIOTHYECKH 11eJ1eCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpele, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHMMaHMS K MNPUKIAJHOM HAMpPaBIEHHOCTH Y4Ye€OHOro NperMeTa
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTBIO O0ECTIEUeHHUS YCIOBUH JISI PEeLICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOpas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
W3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyYarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €€
OTJINYMTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHU3allMM W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro oobpasa
YKU3HH, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHS K KUBOM MPUPOJIE
Y YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeJHero  obmero o0pa3oBaHMsA,  COLHUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oia0ruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHMS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX H  HWH(POPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJBTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONpPENENICHUS IMOJAXOJ0B K OTOOpY U
CTPYKTYPHPOBAHHUIO €T0 COJEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTUH.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJbTypOCOOOPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHbl OCBOMTH 3HAHMSI M YMEHUS, 3HAUYUMBIEC MJIs
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
XKU3HU U MpaKTHUeCKOM zesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyXaT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIUMX  T'yMaHH3aI[uu
OMOJOrNYECKOro 00pa3oBaHMsl.

CTpyKTypupoBaHHe COIEpKaHUS Y4yeOHOro Marepuana B Mporpamme IO
OMOJNIOTHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATENbHbIE IMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOoro MHUpay,
«IBOJIIOLMS KUBOU MIPUPOJBD», « IKOCUCTEMBI U MPUCYILNE UM 3aKOHOMEPHOCTI.



Llenp m3ydenuss ydeOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBIIAJICHHUE  OOYYalOIIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM pAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHusi yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (pOPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CHUCTEM pPa3HOTO YPOBHS OPTaHHM3AIlNH, BBIIAOIINXCS OTKPBITUSIX M COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOMIMXCS IM03HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OWOJIOTMY HAyYHBIX B3IISIIOB, WACH M TOIXOJI0B K W3YUYEHHUIO XKUBBIX CHCTEM
pPa3HOTO YPOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJarommxcss oO0meil KyJabTypbl, (YHKIIHMOHAJIBLHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUIN OOBSICHSATH M OIEHUBATDH SIBJIICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYYEHHBIX TIPH U3YUCHUN
OnoIoruy;

dbopmupoBaHre y OOydYalOMMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIBHOCTH YeNOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCTIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS UYEJIOBEKOM YKHBOMU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEU, COOTI0OICHUS dTUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTHYECKUX UCCIIEOBAaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHWUW JUISl TIOBBIMIECHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH AESATENHHOCTH 110 OTHOLIEHHUIO K OKPY’KaIOIIeH cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00S3aTENbHBIM YYEOHBIM TMPEAMETOM, BXOMSIIAM B
COCTaB MpeaMeTHOM o0nacti « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jlst m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HeneMIO).



COJAEPKXAHUE OBYUYEHUSA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B popMUpOBaHUU COBPEMEHHOM Hay4yHOH KapTHHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
W3YUYCHUH OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuuyeckuii COCTaB M CTPOCHHUE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKPO3JIEMEHTHI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B KkieTke. l[lommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKUIHUN OENKOB.



depmeHTHI — OMoJIoTUYeCKre KaTam3aTopel. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otandus
(GhepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TIII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JakTo3a) W moJucaxapuibl (Kpaxmai, TJIMKOTEH, NEeJUII0I03a).
buonornyeckue GpyHKIIMM yrIeBOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUI0B KaK MCTOYHUKOB YHEPTUU.

HykneunnoBesie xkucnotrel: JHK wu PHK. Hykineotuasl — MoHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JTHK. Ctpoenue n pynknuu PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIUH.

[utonorus — Hayka o Kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
ujiel 1 PaKkToOB B HAYYHOM MMO3HAHUM. MeTOAbl U3YUYEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OO01iye mpu3Haky KJIETOK: 3aMKHYTas
HapykHas memOpana, Moiekyinsl JIHK kak renernueckuil ammapaT, cucrema
CUHTE3a Oelnka.

Tunel KJIETOK: DdyKapuoTUueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUs TMpoKapHOTHYeCKON KieTku. Kierounas crenka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHON KJIETKHU.

[TOBEPXHOCTHBIE CTPYKTYpPBI KIJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoiictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpanabie opraHounbl kinetku: OIIC, ammapat Tonbmxw,
nn30cOoMBl.  [loTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTHUIBI.
[Ipoucxoxaenre MUTOXOHJpuM u T1actun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIIUU OPraHOUI0B KJIIETKU. Brirrouenus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Junarpammel: «PactipeieieHne XuMUYECKUX DJIEMEHTOB B HEKUBOU IPUPOAE,
«Pacmpenenenne XuMHUYECKHUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHre MOJIeKYJIbl BOJIbY, «brocuuTes 6enka», « CTpoeHue MOJIeKyJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CTpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOoeHHE >KMBOTHOM KIETKW»,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHUE MJii IPOBEACHUS
HAOJIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpPUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHass pabota No 2. «M3ydyeHue CTpOeHHsS KIETOK pacTEHUMH,
KUBOTHBIX M OakTepUil MOJ MUKPOCKOIIOM Ha FOTOBBIX MHUKpONpENapaTax M HX
OMHCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTD KJIETKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
MeTrabonn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUM B MOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBINA U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHe BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPphekTuBHOCTH (hOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIsl KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OakTepur. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE SHEPTUU B KJIIETKE. DTarbl dHEpreTuueckoro ooMeHa. ['nukomnus.
bpoxenne u ero Buibpl. KucCIOpogHOE OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEKTUBHOCTh FHEPIETUIECKOTO OOMEHA.

Peakiuu wmartpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Otanbl TpaHciasauuu. KomupoBanue amuuokucnor. Pomnbs pubocom B
OonocuHTe3e Oenka.

Hexkinerounsle ¢popMbl xu3HU — BUpyCchl. Uctopust oTkpsiTus Bupycos (. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BHUPYCOB.
bakrepuodaru. bonesnnm pacreHuid, XWBOTHBIX M YEJOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bo3Oyautens CITM/]a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbuos, . Y. UBanosckuii, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenune u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepunodarn», «Crtpoenne u xu3HeHHbld nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunres 6enkay, «CTpoeHHne KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. PazmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KierouHblii UK, WX S>KU3HEHHBIM 1uki kieTku. WHTepdaza U MuUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI W  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJjioBoe. Bunbl 6ecnonoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEHHE. VMICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIIME HA CTagusAX Meio3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBBIe kKese3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIIETOK — TameT (CrnepMaro3oujl, SUIEKJIeTKa) — CIepMaTOreHe3 U OBOIE€HE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK M crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KHBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pazBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPsAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButne pactenuii. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmumet 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nmukin», «Pemnukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiMOe pa3BUTHE», «I 'amMeToreHe3 y MIECKONMUTAIOUIUX U
4eIoBeKa», « OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTka MieKonuTaromero», «Kapuoknunes B KJIETKax
KOpelIKa JIyKa», MarHuTHAas MOJEJb-alIUuInKauus «J/leaeHue KIeTKu», MOJIeIb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmiomenume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTUKH. VIcTopus pa3BUTHA T€HETUKU. Posib iuTomoruu
U OMOpPHOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKU (THUOPUAOJOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhil). (OCHOBHBIE T'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTIOJb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IWHO0-00pa3us THOPHUAOB IEPBOTO
nokoJieHus. [IpaBuiio JOMUHMPOBAHUS. 3aKOH PACIICIUIEHU MPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oiHOE ¥ HeMmoMHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupytolee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TeHOTHIA OCOOH.

CuernyieHHOe HacneAoBaHue rnpu3HakoB. Padorta T. Moprana no cuenjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHne cluenieHns reHoB B pe3yJbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['OomMoraMeTHble W TeTeporameTHble opraHu3Mmbl. HacnegoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BUJIbI ©3BMEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi U BapyualliOHHAsT KpHUBasl.
Hopma peakumn npusHaka. KojnuecTBEHHbIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBoCTBa MOAUPUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBAa KOMOWMHATHMBHOM
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukaius MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa ¥ NMpUYUHBI MyTaiuil. MyTareHHble (pakTOphI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUS 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEJCTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnueckue u TreHepaTuBHble MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHITUTIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE MEIUITUHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKA.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 IIUTOTCHETHYECKas
OCHOBA», «3aKOH PACIICTIJIEHUS U €r0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
rameT», «lurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpeluBanusy, «Menos», «B3aumoaencTBue aaielbHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4e€JOBEKa», «I'eHeThKa moJyia», «3aKOHOMEPHOCTH
HAaCIIEIOBaHUsI, CLUEIUICHHOTO ¢ TmosiomM», «KapuoTumbl 4yenoBeka M >KHMBOTHBIXY,
«Bunpl uzmeHunBocTy», «MoaudukamoHHas HU3MEHUYHMBOCTHY, «HaciemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHAsI ”3BMEHYUBOCTHY.

O6opynoBanue: Mojaenu-amInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Hemonmunoe momuHupoBanue», «Jurnbpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «Jlpo3odumnay (Hopma, MyTariu GopMbl
KpBUIbEB U OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabGopatopHas pabota Ne 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKpOIIpenapaTaxy.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoanUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO Ps/Ia U BAPUALMOHHOW KPUBOIN.

JlaGopaTtopHas pabora Ne 7. «AHanM3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIpenapaTax».

[Ipaktuueckass pabora No 2. «CocraBieHME U aHAJIW3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOXKICHHUE CENEKIUH W JTOMECTUKALMS.
VYyenune H. U. BaBuiioBa o eHTpax MPOUCX0XKACHHUSI © MHOTO00pa3Hsl KyJIbTYPHBIX
pactenuil. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOPOJA, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbIil U MHAUBUAYAIbHBIN OTOODHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OIIEHKa JKCTepbepa. bIm3KopoacTBEHHOE
cKpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnast rudbpuansanus u e€ ycnexu. VMIckyccTBeHHbII MyTareHes u nojyyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak oOTpacib MPOU3BOACTBA. |'€HHAs HMHKEHEpPHUs. ITaIbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
NBanoB.

Tabnuupel u cxeMbl: KapTta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekThl OWoOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI M JOCTHXKEHUS CENEKIUU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,



COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JabOPaTOpHIO
arpOyYHHMBEPCUTETA WM HAYYHOT'O LIEHTPA)».

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS ydeOHOTO mpeameTa «buomorus
BKJIIOYAIOT: 3HAYUMble JUIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyYarOIIUXCs
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHpPa H CIHCNU(PUKY METOIOB TO3HAHUSA,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJICHHE, MPOIIECC,
CUCTEMa, Hay4YHBIN (haKT, MPUHIUII, THIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), yHUBEPCAJIbHBIC
y4yeOHbIe JehcTBUS  (IMO3HABATENIbHbIE, KOMMYHHMKATUBHBIC, PETYJIATHUBHBIC),
obecnieunBaroniye GopmMupoBaHre (PyHKIMOHATBHONW IPaMOTHOCTH U COIMATIBHOMN
KOMIIETEHIIMH ~ OOy4YaromMXCAd, CIHOCOOHOCTh OOYYarOIIMXCA  HMCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHE 3HAHKS U YHUBEPCAIbHbBIC
y4eOHbBIC ICHCTBUS B MO3HABATEIFHOM M COLIMAIBHOM MPAKTHKE.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMbl CpEIHEro OOIIero
0o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaagenne YHHUBepPCAJIbLHbIMH yueOHBIMU NMO3HABAaTEJIbLHBIMH
NEUCTBUSMM:

1) 6a30BbIe JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OpMyNIHpOBaTH W aKTyaIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUM (BBIACIATH UX XapaKTEPHbIC NMPHU3HAKH, YCTAHABJIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTpENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIHTATHI ACATEIHHOCTU C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTHUECKHE pPacCCYKIeHUS (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPUBACMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA JIsI TPEACTABICHHS CYIIIECTBEHHBIX
CBS3¢H W OTHONIEHWH B M3yYaeMbIX OHOJIOTMYECKHUX OOBEKTaX, a TaKKe
MPOTUBOPEYHMI PaA3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
HCTOYHHMKAX;



pa3palaThiBaTh IUIaH pEIICHUsA MPOOJEMBbI C YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B ICSITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN AESITEIbHOCTH;

KOOPAMHHUPOBATH U BBINOJIHATH paOOTY B YCIOBHUSIX PEAIHOTO, BUPTYaJIbHOIO
¥ KOMOWHHPOBAHHOTO B3aUMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METOA0B PELICHUS TIPAKTUYECKUX 3a]1a4, IPUMEHEHHIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pPa3JIMYHbIE BUIBl JACSITEIBHOCTH 10 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHUI0O M TNPUMEHEHUI0 B Y4eOHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJAETh HAYYHON TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTb M (HOPMyIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSX;

BBISIBJISATh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs], HAXOAUTh apTyYMEHTHI JJIsl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBIISATh LEJICHAINIPABICHHBIM MOUCK IEpeHOca CPEeICTB U CIOCOOOB
JEHCTBUS B IPO(PECCUOHANBHYIO CPELLY;

yMETh TMEPEHOCHUTh 3HAHUS B IO3HABATENbHYI0 M NPAKTHYECKYHO 00JIACTH
KU3ZHEIEATEeIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiararb OPUTrMHAJIBHBIE MOAXOJbl U pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmaunmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(POpMALMK (TEKCTE YU4eOHOro
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKHX CIIOBapsiAxX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO Pa3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIMpoBaTh 3aMpOChl U MPUMEHATh Pa3IUYHbIE METOABI MPU MOUCKE U
otbope Omonornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS yUEOHBIX
3a/1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJIbTYpPYy aKTHBHOT'O MCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAyYHbIM fA3BIK B KayecTBE CpeAcTBa Npu paboTe C
OMOJOrMYecKoM HMHPOpMALMEH: MPUMEHATh XUMHUYECKUE, (QU3NYecKue u
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HarJISAHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OByaseHue yHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JHMAJIOTe€ WM JMCKYCCHUM O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHTEJIbHO BBIMIOJHEHUS MpeiaraeMoun
3aJ1a4y, YUUTBIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3WLHN APYIMX yYaCTHHUKOB
JIAAJIoTa WK TUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMAT4aTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CHOCOOaMM OOILEHUS U B3aUMOJIECHCTBUS, MOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, IPOSBIIATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEUCTBUSI PU PEIICHUH YUeOHOMU 3a/1auu;

BbIOMpaTh TEMATUKYy W METOJIbI COBMECTHBIX ACHCTBHM C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA,;

OPUHUMATh LEJIA COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJAWMHUPOBATH JIEUCTBUSA IO €€ IOCTUKEHHUIO: COCTABIIATh IUJIaH JCWCTBUH,



pacrnpenenartb pojid ¢ Y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJIaThb pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeuiaraTtb HOBBIE IIPOEKTHI, OLECHHMBAaTh HUIEU C TMO3ULHUH HOBH3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISTh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOPaKEHUE, ObITh MHUIIMATHBHBIM.

OBJaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBJICHHA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMUECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPY’KAOIINX;

CaMOCTOATENBHO OCYIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBAThH COOCTBEHHBIC 3a/laul B 00pa30BaTEIbHOM
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsAX;

CaMOCTOATENLHO COCTABJIATH IIJIaH PEIICHUS MTPOOJIEMBI C YIETOM UMEIOLTUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTb 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CHOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHA B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiM, BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedyIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JIEHUCTBUM M MBICIUTENBHBIX MPOILECCOB, HMX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyalllH, BHIOOpA
BEPHOT'O PEIICHUS;

YMETh OIICHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO UX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NpPU aHaIU3€ pe3yJbTaToB
NEesATEeIbHOCTH;



3) npuHsTHE Ceds M IPYTruX:

IPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINW3E€ pPe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IIPABO U IMPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3UIMH JPYTrOro YeJI0OBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OCBOeHHS mnporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue i yueOHoro npeamera «buonorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHUIO, HHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUbI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUsS yueOHoro npeamera «buonorus» ¢ 10
KJlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCThH 3HAHUW O MECTE U POJIM OMOJIOTMH B CUCTEME HAYYHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOT'O MHMPOBO33PEHHs, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE paCKpbIBATh COJAEpKAaHUE OUOJOIMYECKUX TEPMUHOB MU TOHSATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I13M (0OMEH BEIIECTB U MPEBPAIEHUE SHEPTHH ),
romMeoctas (caMoOperyJjsinusi), ypOBHEBas OpraHu3alUsi O KUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHHE (PEIPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJibHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axonsl (I
Mengens, T. Moprana, H. V1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MIPOUCXOXKIEHUS KyJIbTYpHBIX pacTenuii H. V1. BaBunosa), onpeaensitb rpaHUIIbl KX
NPUMEHUMOCTH K KHBBIM CHCTEMaM;

yMEHHE BJaJleTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOT0 IKCIIEPUMEHTA, BHIIBUYKEHNE TUIIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHHUE TMOJYYEHHBIX pe3yJbTaTOB,
MCIOJIb30BAaHHBIX HAYUYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
Ha OCHOBAHMH IMOJIYYEHHBIX PE3YJIbTATOB;



YMEHUE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHoOT, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOCHHOCTH
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBPAICHUSI dHEPTUH B KJIETKE, (HOTOCHHTE3A,
IJIACTUYECKOTO W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meko3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO pa3BUTUS  OpraHus3Mma
(oHTOTEHER);

yMEHUE TPUMEHATH MOJYYCHHBIE 3HAHWS IS OOBSCHEHUS OMOJIOTHYCCKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
JKU3HH C 1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKPYXKaIOIKX JIOJIEH, COO0/IEHUsS HOPM IPAaMOTHOTO MOBEJICHUS B OKPY>KarOIIeH
PUPOTHON cpefe, MOHUMaHHWE HEOOXOMWMOCTH WCIOJIb30BaHUS JTOCTHKCHUIN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
MPUPOOTIOIH30BAHNUS,

YyMEHUE pellaTh DJJIEMEHTApHbIE T'E€HETUYECKHWE 3aJadyl Ha MOHO- U
TUTHOPUHOE CKpEIIMBAaHUE, CICTUICHHOE HACJIeIOBAaHNUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS ISl TIPEICKa3aHus HACJIeIOBAaHUS TPU3HAKOB Y
OpTaHU3MOB;

YMEHHUE BBIMOJIHATH JTA0OpATOpHBIE M TPAKTUYECKUE PadOThI, COOIIOIATH
npaBuia npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000pYA0BAaHUEM;

yMEHHE KPHUTHYECKH OIICHMBATh ¥ HWHTEPIPETUPOBATH HWH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAMONIYIO TICEBIOHAYYHBIC 3HAHHUS U3
pPa3TUYHBIX UCTOYHUKOB (CpPEACTBA MAaCCOBOM MH(OpPMAIIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO3/1aBaTh COOCTBEHHBIE ITMCHMEHHBIC M YCTHBIE COOOIICHHUS,
000011as1 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mpeamera «buomorus» 6 11
KJjlacce NOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTH 3HAHWH O MECTE W POJI OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHWH COBPEMCHHOW €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX yYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUTSl pEIICHUS )KU3HCHHBIX 3a/1a4;

yMEHHUE PaCKPBIBATh COACPKaHNE OMOJIOTUYECKUX TEPMUHOB M MTOHSATHI: BU]I,
MOMYJISAKA, TEeHOMOHA, DBOJIONHS, ABWXKYIIHME CUIBI ((aKTOPHI) HSBOIIOINUH,
MPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYyLEHThl, e  UTaHU,
AKOJIOTHYECKas MUpaMuaa, OnoreoreHos, ouocdepa;



yMEHHE H3JaraTh OHOJOTHYECKHEe TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs SBOJIOLWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapieBoro cxonacrtea K. M. bapa, yepenoBaHus IJaBHBIX HaIlpaBiICHUN H
nyteit sBomonuu A. H. CesepuioBa, yuenust o 6uochepe B. W. Bepuanckoro),
ONPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHUE BIIAJIETh METOJJAMHA HAYYHOTO IMO3HAHUS B OMOJIOTMH: HAOIIOJAEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3alius U MpPOBEIACHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHISABICHUE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSCHEHUE TMOJYYCHHBIX pPe3yJIbTaTOB,
WCIIOJIb30BaHHBIX HAYYHBIX MOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BHIBObI
Ha OCHOBAHMH IOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreOlEHO30B M JKOCHUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEICTBEHHON
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEWCTBHS SKOJOTMYECKHUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB M TIOTOKA SHEPIHMH B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HKOCHCTEMAX CBOEH MECTHOCTH, KpPYyroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

YMEHHE TPUMEHSTH TMOJIYUYCHHbIC 3HAHUS JIsi OOBSICHEHHS OMOJIOTMYECKHUX
IIPOILIECCOB W SIBJICHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY>KaIOIIUX JIF0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpY Karolei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU OMOJIOTUH ISl pAllMOHAIBHOTO MPUPOI0NOJIb30BAHUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISATh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH NUTAHUSA);

YMEHHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKUE PpadOThI, COOIIOIATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIEHWBaTh M HHTEPIPETUPOBATH HUHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHMUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOW MH(OPMAIIUU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULINIO;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHMCHMEHHBIE M YCTHBIE COOOUICHMUS,
00001mast 6noIoTHUecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MTOHATHUIHBIN armapaT OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHMe pa3/iesioB U TeM undpoBbie
Ne ii/m P Konrpoabnsie IIpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchbl
bu6mmoreka [IOK
! brosorust kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbIe cCTEMBI M X OpraHu3aIus 1 bubmorexa LHOK
p . https://m.edsoo.ru/7f41c292
bubmuorexa [JOK
X i 1
3 MMHYECKHI COCTaB U CTPOCHUE KIIETKU 8 https://m.edsoo.ru/7f41¢c292
bubmuorexa [JOK
4 K
MBHEACATEILHOCTD IICTIH 6 https://m.edsoo.ru/7f41c292
5 PazMHOXkeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 1 bubnmnoreka [JOK
OpTraHU3MOB https://m.edsoo.ru/7f41c292
5 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmorexa [IOK
OpraHu3MOB ' https://m.edso00.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 bubnnorexka [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4










HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTesbHbIE
padoThbI padoThbI
pecypchl
bubnunoreka LIOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
npupojsl. [Ipaktudeckas padora
2 NE lp«I/ICHOJII:)?;OBaHI/IC a3IJ)qu1,1x 1 0.5 bubmmorexa [JOK
B P ' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 bubnmorexa LIOK
IIPOLIECCHI U UX U3YyYECHHE https://m.eds00.ru/863e6564
4 XuMuueckui coctaB KieTku. Bona 1 bubnuoreka [{OK
Y MUHEPAJIBHBIE COJIA https://m.eds00.ru/863e674e
bu6nmorexa LIOK
5 b .C 0 1
ST LOCTAR I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
DepMeHThl — OMOJIOTHYECKHE
katanu3aTopsl. JlabopaTopHas
5 pabota Ne 1 «3yuyenue 1 05 bubmuoreka [IOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJTU KaTajasbl)»
7 Vraesoasl. JIumumer 1 Bubmorexa HOK

https://m.eds00.ru/863e6870




bu6nmoreka [IOK

8 Hywientossie kueiorst. AT® https://m.edso0.ru/863e6d5¢c
9 Hcropus u meTonb! n3y4eHus bubnnoreka [JOK
kiieTku. Kierounas reopust https://m.edso00.ru/863e6e88
10 KneTka kak nenoctHas xuBas
cucrema
CrpoeHnue 3yKapruoTUYeCKOn
kieTku. JlabopaTopHas padora Ne 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OTIHCAHUE»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.edso00.ru/863e766¢
bubmmoteka IIOK
13 dotocres. XemocHres https://m.edso0o.ru/863e7c98
. bubmuoreka [IOK
14 dmeprerureckiii ooMen https://m.edsoo.ru/863e7aae
JKvi3HEHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubmuoreka [IOK
«Ha0mrotenne MUTO3a B KJIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIIka JyKa Ha
TOTOBBIX MHUKPOTIpETIapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK

MaTpUIHOTO CUHTE3a

https://m.edso00.ru/863e796e




bu6nmoreka [IOK

17 T —
PaHCIALHS — OHOCHHTE3 GenKa https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HH — bubnnoreka [JOK
BUPYCBI https://m.edso0.ru/863e7540
bu6nmoreka [IOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubnunoreka LIOK
20 Meti
eHos https://m.edso0o.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 bubnnorexa [JOK
«/3y4yeHue cTpoeHus MojoBbIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
29 NuauBHuyanbHOE pa3BUTHE bu6nmorexa LIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
23 HACJIeJICTBEHHOCTU U brbmmorexa [TOK
g https://m.eds00.ru/863e86f2
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 NpU3HaKoB. MoOHOTHOpUIHOE bubnmorexa HOK
P ] P https://m.eds00.ru/863e8878
CKpEIINBAHHE
UTHOPHUIHOE CKPEIUBaHUE.
25 élaKOH iejaBHcmforH; bubmmorexa [JOK
https://m.edso00.ru/863e89a4
HACJICJIOBaHMsI IPU3HAKOB
CuernieHHOe HaClleJJOBaHHE Eubs OK
26 npu3HakoB. JlabopaTopHas pabora 0.5 nomorexa L

Ne 5 «M3yuenue pe3ynbpraToB

https://m.edso00.ru/863e8c60




MOHOTHOPHUIHOTO M TUTHOPUTHOTO
CKpEIIUBAHUS Y APO30(IIIBI HA
TOTOBBIX MUKPOIIpENapaTax»

97 I'enetuka nona. HacinenoBanue 1 bubnunorexa LIOK
MIPU3HAKOB, CIEIIJICHHBIX C MIOJIOM https://m.eds00.ru/863e8c60
M3menunBocth. HeHacneacrreHHas
U3MEHUYUBOCTh. JlaboparopHas

08 pabota Ne 6. 3yuenue 1 05 Bbu6moreka [IOK
MOAU(UKAITMOHHONW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BapUAIIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI
HacnencrBenHass ”3BMEHUYUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanmu3 MyTaluii y 1po30(uisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIperapaTax»

bubmmoreka IIOK

30 Penrernka enonexa L https://m.edso0.ru/863e8d78
PesepBHsIit ypok. O600111eHNE 10

31 teme «HacaeacrBeHHOCTE U 1
U3MEHUYUBOCTh OPTaHU3MOBY

bubmmoteka IIOK

32 Cenexuus Kax Hayka 1 1pouecc 1 https://m.edso0.ru/863e9214

33 MeTobl U IOCTHKEHUS CeNTEKIINHU 1 bubmmoteka IIOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubmmoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336

OBHIEE KOJIMYECTBO YACOB I10 34 4
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