®denepanpHas pabodas mporpamMma mo ydeOHomy mnpenmery «buomorus» (6a3oBbIit
ypoBeHb) (npeameTHast o0nacTh «EcTecTBeHHO-HAayYHBIE TPEAMETHI») (J1aee COOTBETCTBEHHO —
nporpaMMa 1o OWOJOTHH, OWOJIOTHS) BKIIOYAET TMOSICHUTENBHYIO 3aIllUCKy, COAepIKaHue
o0yueHus, IUIaHUPYEMBbIE pe3yJbTAThI OCBOCHHUS IIPOrpaMMBbl
1o OUOJIOTHUH.

[losicHuTenpHast 3amUcKa OTpaXkaeT oOIMe IeNu W 3aJaud M3y4eHus OHOJIOTHH,
XapaKTEPUCTHKY TICUXOJIOTUYECKUX IMPEINOChUIOK K €€ M3YyYeHHI0 OO0YyJaroIlMMHCS, MECTO B
CTPYKTYpe Yy4eOHOro IulaHa, a TaKKe HOAXOAbl K OTOOpY coAep)KaHus, K OINpEIEICHUI0
IUTAHUPYEMBIX PE3YJIbTaTOB.

Conepxanne o0y4eHHsI PACKpPBIBAET COAEPIKATENbHBIC JIMHUHM, KOTOPBIE MpeIararoTcs
JUIsL 0053aTEIFHOTO N3YUEHHS B KAKIOM KJIacCe Ha YPOBHE CPETHETO 001Iero 0Opa3oBaHusl.

[Tnanupyemble pe3yabTaThl OCBOCHUS IPOTrPAMMBI 110 OMOJIOTUY BKJIFOYAOT JINYHOCTHBIE,
MeTarpeIMeTHbIE pe3ysbTaThl 3a BECh nepuos o0yueHus
Ha YPOBHE CPEJHEr0 00111ero o0pa3oBaHusl, a TAK)KE IPEIMETHBIE TOCTHXKEHUS 00yJarolerocs 3a
KaK/JIbIN TO] 00yUeHuUs.

IMosicHuTeIbHAA 3aANIMCKA.

IIpu  pa3paboTke  mporpaMMbl O  OHOJOIMH  TEOPETUYECKYID  OCHOBY
JUTSL ONpEIeNICHHs TIOAXO0I0B K (POPMUPOBAHUIO CONEpkKaHUs y4eOHOro npeamera «buomorus»
COCTaBWJIM: KOHIIENTyaJIbHbIe TOJOKeHuss DexeparbHOr0 TOCYIAapCTBEHHOTO —CTaHIapTa
cpeaHero obmero o0pa3oBaHus O B3aMMOOOYCIIOBIEHHOCTH LieJled, CollepKaHUs, pe3yIbTaToB
o0yuyeHHsI U TpeOOBAaHUI K YPOBHIO MOJTOTOBKH BBITYCKHHMKOB, IMOJIOKEHHUS 00 OOIUX LEeNAX U
NPUHIUIAX, XapaKTePH3YIOMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMBI CpEIHEro O0Imero
obpaszoBanusi B Poccuiickoit denepanuu, a Takke MOJOXKEHHS O crnernuduke Ouonoruu, e
3HaYeHUHU B IMIO3HAHWU >KUBOW NPUPOABI U OOECIEYEHUH CYIIECTBOBAHUS YEIOBEYECKOTO
oOmectBa. CorjaacHO Ha3BaHHBIM MOJI0XKEHUSM ONPEAETICHb OCHOBHBIE ()YHKIIUHU MPOTPaMMBbI 10
Ouosioruu u €€ CTPyKTypa.

[Tporpamma o 6uosioruu Aa€T mpecTaBiIeHre O 1EesIX, 00 001el cTpaTerui o0y4eHus,
BOCIIUTaHUsI M Ppa3BUTUS OOyyaroIIMXCs cpeAcTBaMH ydyeOHoro mnpeamera «buonorusy,
onpenenser o0sf3aTeNIbHOE MPEIMETHOE COJEp)KaHUe, €ro CTPYKTYpy, paclpelelieHue I0
pazzienaM W TeMaM, PEKOMEHIYEeMYIO TOCIIEI0BATEIbHOCTh M3YYEHHUS! y4eOHOro Marepuana c
y4€TOM MEXIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBSI3€H, JIOTHKA 00pa30BaTEILHOTO TpoIiecca,
BO3PACTHBIX ocoOeHHOCTeH 00yYaromuxcsl.
B nporpamMMe mo GMOJOrMM TaKKe YYHUTBHIBAIOTCS TPeOOBaHMA K IJIAHUPYEMBIM JIMYHOCTHBIM,
MeTarpeIMEeTHbIM u MPEeIMETHBIM pe3yibTaTtam o0y4YeHHS

B (h)OPMUPOBAHUHM OCHOBHBIX BUJIOB y4eOHO-TIO3HABATEIIHLHOUN EATEILHOCTH/ydeOHBIX ACHCTBUN



00yJaronuxcst 0 OCBOSHUIO COJIEPKaHMs OMOIOTHIECKOTO 00pa30OBaHMS.

B nporpamme mo Ouomormu (10 kmacc, 0a30BbIi YpOBEHb) pealM30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3yYeHHH Ouojoruu, Oiarojapss 4YeMy B HEH MPOCMAaTPHBAETCS
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTH, OSKOJOTHYECKOrO  MBIILUICHUS,
OpEICTaBICHUNA O 37I0pOBOM OOpa3e KM3HM U OCEpeXHBIM OTHOIIEHHEM K OKpYXaromen
npupoaHoi cpene. [loaToMy Hapsay ¢ H3ydeHUEM 00IIeONOIOTHIECKUX TEOPHH, a TAKKE 3SHAHUN
O CTPOCHHMHM HUBBIX CHCTEM pa3HOTO paHra M CYH[HOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
IIPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YI€JI€HO BHUMAHUE UCIIOJIb30BAHUIO MOJIYYEHHBIX 3HAHUN
B IOBCEIHEBHOMU JKU3HU
JUIS PELICHUs MPUKIATHBIX 33[a4, B TOM YHCJe: TPOQUIAKTUKNA HACIEICTBEHHBIX 3a00JIeBaHUIA
YeNOoBeKa,  MEAMKO-TeHETHUYECKOTO  KOHCYIbTHPOBAaHUS,  OOOCHOBaHUS  HKOJIOTMYECKU
[[EeCO00pa3HOr0 TMOBEACHUA B OKpYKAaIOLeH MPUPOAHOW cpele, aHaliu3a BIUSHUS
XO3sIHCTBEHHOMN JeSITeTbHOCTH YenoBeKa Ha COCTOSTHUE MIPUPOTHBIX
U MCKYCCTBEHHBIX DKOCHUCTEM. Y CHJICHWE BHHUMAHUS K MPUKJIAIHONW HAIPABICHHOCTH Y4€OHOTO
npeaMera «bUONOTHs» MPOAUKTOBAHO HEOOXOTUMOCTHIO 00€CNeUeHUs YCIOBHM Ui pelIeHUs
OJIHOH M3 aKTyallbHbIX 33/1a4 MIKOJIBFHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas Mpenoiaraet
dbopmupoBaHue y 00yyJaromuxcs CIIOCOOHOCTH aJanTHUPOBATHCS
K U3MEHEHHSM JHMHAMHYHO Pa3BUBAIOIIECTOCS COBPEMEHHOT'O MHpA.

[IporpamMmMa o OMOJIOTUU SIBISETCS OPUEHTHPOM JUJISI COCTaBJICHUS paOOYMX MPOrpaMM,
aBTOPBI KOTOPBIX MOTYT MPEIJIOKUTH CBOM BapUAHT MOCIEA0BATEIHLHOCTH U3YUCHHS U CTPYKTYPBI
yueOHOro Marepuaia, CBOE BUJICHUE nyTeu b opmupoBaHUS
y oOyyaroruxcsi 10 K1accoB MpeIMETHBIX 3HAHHUM, YMEHUM U CTIOCOOOB yueOHOM JesTeIbHOCTH,
a Tak)Ke METOIMYECKUX PEIlICHUH 3a/1a4 BOCIIUTAHUS U Pa3BUTHUS CPEICTBAMHU Y4eOHOTO ITpeiMeTa
«buonorus».

VYuebnblii mpeamer «buonorus» Ha ypoBHE CpeaHero olmiero oOpa3oBaHUs 3aHUMAET
BakHOe MecTo. OH obecrieunBaeT GopMUPOBAHUE Y OOYHAIOIIUXCS TIPEICTABICHUN O HAy4YHOU
KapTHUHE MUPA, paCIIUPSET U 0000IIaeT 3HAHUS O KUBOU IPUPO/IE, €€ OTINIUTENbHBIX MPU3HAKAX
— YPOBHEBOW OpraHHW3allid W DBOJIOLWHU, CO3MAET YCJIOBHS [JIs: TIO3HAHUS 3aKOHOB KUBOM
pupoIbl, GhopMHUpOBaHHS (HYHKITMOHAIEHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOTO M OE30ITaCHOTO
o0Opa3a >KHU3HH, 3KOJOTHYECKOTO MBIMUICHHS, [ICHHOCTHOTO OTHOIICHUS K J>KUBOH MPUPOAE U
4eJIOBEKY.

Bonbmioe 3HauUCHUE yueOHBIN npeaMer «buonorus» UMeeT TaKkKe
JUIE PEIICHHWsS BOCIHTATENFHBIX M Pa3BUBAIOMIMX 3324 CPENHEro OOIero oOpa3oBaHMS,

COLMaJIN3aIiu o0yJaronuxcs. Nzyuenue onosornu o0ecrieunBaer YCIIOBHSI



Uist GopMHUpPOBaHUS MHTEIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX M MH()OPMALIMOHHBIX HABBIKOB,
ACTETUYECKOMN KYJbTYpHI, CIocoOCTBYeT WHTErpalu OMOJIOTHYECKHUX 3HaHUI
C TMpPEACTABICHUSMU W3 JPYIHMX Y4eOHBIX TIPEIMETOB, B YACTHOCTH, (HU3UKHA, XUMHUU
u reorpaduu. Ha3BaHHbIe NOJOKEHUS O MpeAHAa3HAuYeHUU ydyeOHOro mnpeamera «buomorus»
COCTaBUIIN OCHOBY TUISI onpezeneHus MOJIXO/IOB K oTbopy
U CTPYKTYPUPOBAHUIO €r0 COJIEPKaHUs, TIPEJCTABICHHOTO B IIPOTpaMMe 110 OHOJIOTHH.

OTt60p comepkanus yueOHOro mpeamMera «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOYYaIOLIUECs JAOKHbI
OCBOUTH 3HAHUS U YMEHHS, 3HauMMbIe JUIs opMUpOBaHMs OOLIEH KyIbTYpbI, ONPEAEISIONe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYXKAIOMIEH NPUPOAHON cpene, BocTpeOOBaHHBIC B
MOBCEHEBHOM KM3HU U MPAKTHUUECKOU AesTeibHOCTH. Oco00e MECTO B 3TOM cuUCTEeMe 3HAHUU
3aHUMAIOT d3JIEMEHTHl COJEp’KaHusl, KOTOpble CIyKaT OCHOBOM g  (QOopMHUpPOBaHUS
NPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYyHOW KapTHHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JTUYHOCTH, CTIOCOOCTBYIONINX T'YMaHU3AIUN OMOJIOTHYEeCKOro 00pa3oBaHUs.

CtpykTypupoBaHue coJIepKaHus y4e0HOTO Marepuaia B nporpamme
no  OWONOTMM  OCYIIECTBIEHO €  y4€TOM  MPUOPUTETHOIO  3HAYEHUS  3HAHUUN
00 OTIMYMUTEIBHBIX OCOOCHHOCTSAX JKMBOM TMPUPOABI, O €€ YpOBHEBOH OpraHU3aluu
Y 9BOJIIONMH. B COOTBETCTBUM € 3TUM B CTPYKTYpe y4eOHOro npenmMera «bruosiorus» BbIACICHbBI
CIenyIolre coaepkarenbuble JuHun: «buomorus kak Hayka. MeToJbl HAyYHOTO TO3HAHHSI,
«Knerka xak Ouonoruyeckas cucremay, «Opranusm kak Ouonorudeckas cuctema», «Cucrema u
MHOT000pa3ne OpPraHudeckoro Mupa», «IBONIOLUUS JKUBOM MPUPOABD», «IKOCUCTEMBI U
MPUCYIIHE UM 3aKOHOMEPHOCTI.

Hens usyuenus yuebHoro mpenmera «buosorus» Ha 0a30BOM ypOBHE — OBJAJCHHUE
00y4JaloIMMHUCS 3HAHUAMU O CTPYKTYPHO-(QYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHHUI UCIOIB30BaTh 3TU 3HAHMS ISl TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOM MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3ZHEHHBIX TIPOOIIEM.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpenmera «buonorusi» Ha 0a30BOM ypOBHE
o0ecreunBaeTcs peleHrneM CIeAYIOIUX 3a1au:

OCBOEHHE OOYYAIOMIMMHCS CUCTEMBbl 3HAHUN O OHONIOTHYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, npaBujax, CITyXaIux OCHOBOM
1u1st hopMUpOBaHUS MIPEACTABICHHUI O €CTECTBEHHO-HAYYHON KapTUHE MUPA, O METOIaX HAYIHOTO
MO3HAHUS, CTPOSCHUU, MHOTOOOPAa3sUU M OCOOCHHOCTSX KHUBBIX CHCTEM pPAa3HOTO YpPOBHS
OpraHu3aIuy, BBIJAIOLIUXCS OTKPBITUSIX u COBPEMEHHBIX UCCIIEI0BAHUSIX
B OMOJIOTHH;

¢dbopMupoBaHue y oOydJaronmxcs MO3HABATEJbHBIX, WHTEJUIEKTyaJIbHBIX



U TBOPYECKUX CIIOCOOHOCTEH B Mpollecce aHaiu3a JAHHBIX O IMYTSIX pa3BUTUS B OHOJOTUU
HAyYHBIX B3IJIAJ0B, UIE€H U IOJIXO0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOI'O YPOBHSI OpraHU3aluy;

CTaHOBJIEHHE Y OOyd4aromuxcs oOmei KyibTypbl, (DYHKIMOHAIBHOW TIpaMOTHOCTH,
pa3BUTHE YMEHHI OOBSCHATH U OLEHUBATH SBICHUS OKPYXKAIOIIET0 MHUpa >KUBON MPHUPOJABI Ha
OCHOBaHUU 3HAHUH U OMBITA, MOJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dopmupoBaHre y OOy4YarOMIMXCS YMEHHH WILTIOCTPHPOBATH 3HAUCHHE OMOJIOTHYECKUX
3HAHUW B TPAKTUYECKOM MAESITEIBbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEAMLIMHCKHX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHI;

BOCHHUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIOBEKOM KHBOM MPUPOJIBL,
HE00X0IMMOCTH OEpPEKHOTO OTHOUICHHUS K HEH, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OHMOJIOTHYECKUX MCCIEIOBAHUH;

OCO3HaHWE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU ISl TIOBBIIICHHS] YPOBHS HKOJIOTHYECKON
KYJIBTYPBI, U151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHNUS;

[IPUMEHEHUE TNPUOOPETEHHBIX 3HAHUW W YMEHUH B IIOBCEIHEBHON  KU3HU
JUIsL OLEHKM IIOCIEACTBUM CBOEH J€ATENbHOCTHM IO OTHOIIEHMIO K OKpY’Karolleil cpene,
COOCTBEHHOMY 3/I0POBBIO, 000CHOBAaHHUE U COOJIIO/IEHUE Mep PODUIAKTUKY 3a00JIeBaHUM.

B  cucreme  cpeanero  obmero  oOpa3oBanus  «buonorusy, — u3ydaemas
Ha 0a30BOM YpOBHE, SBISIETCS OOSI3aTEIBHBIM YYEOHBIM IPEIMETOM, BXOJSIIMM B COCTaB
npeaMeTHoi 001acTu «EcTecTBeHHO-HAayYHBIE TIPEAMETBI».

OOmiee  4YuCIO  YacoB, PEKOMEHAOBAaHHBIX s HM3y4yeHUs  OuOJOTMH B
10 xnacce - 34 gacos (1 gac B HezemIo).

Conep:xanue o0yuyenusi 6mosnorum B 10 knacce.

Tewma 1. buonorus kak Hayka (2 u).

buonmornss kak Hayka. CBsA3b OHONOTMM C  OOIIECTBEHHBIMH, TEXHHYECKUMHU
U JIpYTMMU €CTECTBEHHBIMH HaykamH, ¢uiocoduei, 3TUKOHM, 3cTeTMKOW U mpaBoM. Poib
Oouosiornu B (GOpMHUPOBAHUM COBPEMEHHOM HAaydyHOW KapTHHBI MHupa. CrucreMa OMOJOTHYECKHUX
HayK.

Mertobl To3HaHMS KUBOW NMPUPOAbI (HAaOII0A€HUE, SKCIIEPUMEHT, ONTMCaHNe, U3MEPEHHUE,
KJ1accu(UKaIus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. Japun, I'. Mennens, H.K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabmuie! U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOJIBI.

JIaGopaTopHble U MpaKTUYECKue paboThI:

[IpakTnueckass pabora Ne 1. «Mcmonb3oBaHue pa3iIMUHBIX METOJOB MPU H3YHYEHUU

OMOJIOTUYECKUX OOBEKTOBY.



Tewma 2. Kusbie cucteMsl U ux opranm3anus (1 q).

Kusbie cucrembl (6uocHcTEMBI) Kak MpeAMET H3ydeHus Ouonorud. OTIWYHE >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBIL.

CpoiictBa OumocucteM M HUX pa3HooOpazue. YPOBHM OpraHu3alMu OHUOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTe01eHOTHYECKHIA), OMOC(hHEPHBIA.

JeMoHcTpanuu:

Tabmuupel 1 cxembl: «OCHOBHBIE NPHU3HAKU KU3HM», «YPOBHU OpPraHU3aLUU KUBOH
HIPUPOIBD».

O6opynoBanue: Moaens Monekyisl JJHK.

Tema 3. XuMuueckuii coOCTaB U CTPOEHHUE KIIETKH (8 ).

XUMHUYECKUH COCTaB KIETKH. XUMUYECKUE FIEMEHTBI: MAaKPOAJIEMEHTbI, MUKPOAJIEMEHTHI.
Bona u MuHepanbHble BellecTsa.

@OyHKIMM BOJbI M MHUHEPAJIbHBIX BELIECTB B KieTke. llogaepkaHue OCMOTHUYECKOTO
OanaHca.

benxu. Cocta u crpoeHue 0enkoB. AMHUHOKHUCIIOTEI — MOHOMEpHI OenkoB. He3ameHnumbie
U 3aMEHHMbIE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBIH COCTaB. YPOBHHM CTPYKTYpbl O€IKOBOMH
MOJIEKYJbl (TepBUYHAs, BTOPUYHAs, TPETHUYHAs W 4YETBEPTUYHAs CTPYKTypa). XUMHUUYECKUE
cBoiicTBa OenkoB. bronornveckue GpyHKIIMN OSITKOB.

@depMeHThl — Ouosoruueckue karanuzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP,
cyocrpatHas  cnenuduuHocth.  Kodepmentsl.  Burtammubpl.  Omiuumss — GepMeHTOB
OT HEOPraHMYECKHUX KaTalu3aToOpOB.

VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30Kcupr003a), Iucaxapubl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJuitoiao3a). buonornueckue ¢yHKuuu
YIJIEBOJIOB.

Jlununel: Tpuraunepuasl, Qgochonunuasl, crepounbl. ['mapodunbHO-rUAPOPOOHEIE
cBoiictBa. buonornyeckue ¢pynkuuu aunuaoB. CpaBHEHHE YIIIEBOJOB, OEIKOB U JUMHAOB Kak
VCTOYHUKOB DHEPIHH.

Hyxneunnossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenne u  ¢yukuuun JHK. Crpoenme wu  ¢dynxkuum PHK.  Buger  PHK.
AT®: ctpoenne u PyHKITUH.

[Murtonmorusa — Hayka o kierke. KineTtouHas Teopus — NpuMmep B3aMMOACHCTBUS HAEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmue mpu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast

memOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, cuctema cuHTe3a Oelka.



Tunbel kieTok: sykapuoTudeckas U mnpokapuorudeckas. OcOOEHHOCTH CTPOEHUs
npokapuoTuyeckoit kineTku. Kierounas crenka 6akrepuii. CTpoeHHne 3yKapHOTHUECKON KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

IloBEepXHOCTHBIE ~ CTPYKTYpbl  KJIETOK —  KIETOYHAs  CTCHKA, IJIMKOKAJHKC,
ux ¢ynkuuu. Ilnasmatnueckas MemOpana, e€ cBoiictBa M ¢yHkuuu. IluTormuazma
u e¢ opranounabpl. OgHomeMmOpanuble opranousl kiueTku: JIIC, anmapar ["oyibpKu, JIM30COMBI.
[ToryaBTOHOMHBIE ~ OpraHoOMAbl  KJIETKU: MUTOXOHJpHUM, IutacTuiel. lIpoucxoxnenue
MUTOXOHApUM W minactug. Buael mmactun. HememOpaHHbIE OpraHOHMbl KIETKU: pUOOCOMBI,
KJIETOYHBIN LICHTP, LEHTPHUOJIH, PECHUYKH, KTYTUKU. DyHKIIMY OpraHOM0B KIETKU. BKiroueHus.

Snpo — peryasTopHblii neHTp KieTku. CTpoeHue sapa: siuepHas 000J09Ka, Kapruoriazma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpancnopT BelIeCTB B KIIETKE.

JlemoHcTpauu:

[loprpersr: A. JleBenryk, P. I'yk, T. llIBann, M. lllneiinen, P. Bupxos, [Ix. Yorcon,
®. Kpuk, M. Yunkuuc, P. ®pauknun, K.M. bap.

Huarpammsbl: «PacrnpenerneHne XUMHYECKMX JIEMEHTOB B HEKHUBOM IIPHUPOIE»,
«Pacnipenenenne XUMUYECKUX 3JIEMEHTOB B )KMBOW IIPUPOLEN.

Tabmuipr 1 cxemsl: «lleproguueckas TabauIa XUMHUYECKHX 3JIeMEHTOB», «CTpoeHue
MOJIEKYJIBI BOBI», «brnocunTe3 Genka», «CTpoeHue MoJeKyisl Oenka», «CtpoeHue pepmenTay,
«Hykneunossie kucnotel. JJHK», «Ctpoenne monekyinsl AT®», «CTtpoeHune 3ykapuoTHYECKON
KIeTkn», «CTpoeHue XUBOTHOM KIETKW», «CTpPOEHHE PpacTUTENIBHOM KIETKn», «CTpoeHue
POKAPUOTUYECKON KiIeTKW», «CTpoeHue sapa KIETKU», «Y TIeBOJbDY, «JIUmuas».

OO6opynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYyIOBaHUE ISl TPOBEICHUS HAOIIOJIECHUH,
M3MEpEHMUI, JKCIIEPUMEHTOB, MUKpOIIpenapaTsl pacTUTEIbHBIX, YKUBOTHBIX
U OaKkTepHanbHbIX KIETOK.

JlaGopaTopHbIe U PaKTUYECKHE PAOOTHI:

JlabopatopHas pabotra Ne 1. «/3yueHue KaTaIMTUUECKOW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WIIM KaTalla3bl)».

JIaGopatopHass pabora No 2. «M3ydeHue CTpOEHHUS KJIETOK pAacTeHMH, >KUBOTHBIX
u 6aKkTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpernapaTax U UX OMHCAHUEY.

Tema 4. XKusznenesarenbHOCTh KIETKH (6 4).

Obmen BemecTB, unM MeTabomu3Mm. Accumuisnus — (TUIACTUYECKUH  OOMEH)
U JIUCCUMUJISIIMA (dHEpreTudeckuii oOMeH) — 1B CTOPOHBI €AMHOTO Ipoliecca MEeTaboIn3Ma.
Posb 3aK0HOB COXpaHEHHUs BELIECTB U SHEPTUU B IOHUMaHUU MeTa0o0JIn3Ma.

Tuner oOmeHa BemiecTB: aBTOTpodHBIH u reTeporpodHbii. Poms  ¢epmentos



B OOMEHE BEIIEeCTB U MPEBPALICHUH SHEPTUU B KIIETKE.

@otocunte3. CBeroBas u TeMHOBas (Haszbl (oTocuHTe3a. Peaknum ¢orocunTesa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (OTOCUHTE3A IS KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha dorocunTe3 u CHOCOObI MTOBBIIICHUS ero MIPOIYKTUBHOCTH
Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCUHTE3UPYIOIHEe OakTepuu. 3HAYeHWE XEMOCHHTE3a IS JKU3HH Ha
3emue.

OHepreTuyeckuii  oOMeH B KieTke. PaciierieHne — BELIECTB,  BbIICIICHUE
U aKKyMYJIMPOBAaHME SHEPTUU B KJIETKE. DTallbl SHepreTndeckoro oomena. ['nukonus. bpoxxenue
u ero Buiael. KuciopogHoe oxkucieHue, UM KIETOYHOE JpIxaHue. OKHUCIUTEIbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO OOMEHA.

Peaknun matpuunoro cunHTe3a. ['eHermueckas uHpopmanus u JHK. Peamuzamms
TeHeTUYeCKOi HH(popMalu B KieTke. ['eHeTuYecKuit KoA U ero CBOMCTBa. TpaHCKpUILIUS —
maTpuuHblii cuHTe3 PHK. Tpancnsauus — Ouocunres Oenka. Jrtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelka.

Hexknetounsie popmbl sxxu3au — BUpYChl. VicTopust oTkpsiTus BupycoB (/.M. iBaHOBCKUiA).
Oco0OeHHOCTH CTPOCHMSI M KU3HEHHBIA HHKJI BUpycoB. bakrepuodaru. bonesnu pactenwii,
KUBOTHBIX M YEJIOBEKA, BBI3BIBAaEMbIe BHUpycaMu. Bupyc mmmyHonedunura genoseka (BUY) —
Bo30ymutens CIIMJla. OOpaTtHas TpaHCKpUIIIMs, peBepraza W HHTerpasa. Ilpodmmakruka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JleMoHCTpanuu:

[optpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmuupt w  cxembl: «Tumbl  nuTaHus», «Mertabomusm», «MUTOXOHIPHUSY,
«QHepreTuueckuil oomMen», «Xmoporutact», «Porocunres», «Ctpoenne IHK», «Ctpoenue u
dbyHKIMOHUpOoBaHue TreHa», «CuHre3 Oenka», «l'eHeTnueckuid  kom», «Bupych»,
«baktepuodarn», «Ctpoenune u ku3HeHHBId 1Mk Bupyca CIIWa, Oaxrepuodaray,
«Permmukanus JJHK».

Ob6opynoBanue: Mojenu-anmiaukauu «Y asoenue JJHK u tpanckpunuusy, «buocunres
6enkay», «CTpoeHue KIeTKu», Moaenb cTpykTypsl JTHK.

Tewma 5. PasMHoOXeHHE ¥ HHAMBUAYATbHOE PA3BUTHE OPTaHU3MOB (5 ).

Krnerounslii nuki, wiaM >KU3HEHHbIM LUK Kietku. Mutepdaza u mmros. Ilpoueccsl,
npoTekaromue B uHTepdaze. Pemmukanus — peakuuss marpuyHoro cunte3a JHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
HaOOPBI. XpomaTuasl. [uronornueckue OCHOBBI Pa3MHOXKEHHUS

U MHAUBUAYAJIBHOI'O Pa3BUTHUA OPTraHU3MOB.



Jenenue knetku —muto3. Ctagum mutosa. [Iponeccel, npoucxoasiye Ha pa3HbIX CTaIusAX
MHUTO3a. BHOJIOrMYECKHI CMBICIT MUTO3A.

[Tporpammupyemasi rubeib KIETKU — alloITO3.

@opMbl  pa3MHOXKEHHSI OpraHu3MOB: Oecrojioe U MmoioBoe. Buasl  6Gecnonoro
pPa3MHOXKEHUSA: JeJIEHUE HaJBO€, MOYKOBAaHUE OJHO M MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHHMPOBAaHUE OPraHU3MOB, €0 3HAUEHUE JUIS
CEJIEKIINH.

[TonoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meito3. Cranuu Mmeiiosa. IIpoueccel, mpoucxonsimue Ha craausx Meiosa. [loBegenue
XpoMocoM B Mero3e. Kpoccunrosep. brosgornyeckuii CMbICI U 3HaYEHUE MEN03a.

I'amerorenes — nponecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10I0BbIE XKene3bl:
CEMEHHHUKHU M sSM4HUKH. OOpa3oBaHHME W Pa3BUTUE TOJOBBIX KJIETOK — rameT (CrnepMaTo30up,
AllIeKIIeTKa) — crhepMatoreHe3 U ooreHe3. (OCOOEHHOCTHM CTpOCHHUS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

NunuBunyanbHOEe pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUS Y IMO3BOHOYHBIX JKUBOTHBIX: JPOOJICHHE, TacTpyJsius,
opranorenes. [loctamOpuoHanbHOe pa3BuTHE. THIBI MOCTIMOPHOHATBHOIO PA3BUTHUS: HPSIMOE,
HerpsiMoe (TMYMHOYHOE). BiusiHMe cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIIOCOOHBIE
BbI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButne pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUU
pa3BUTHSL.

JeMoHcTpanmu:

Tabmuis! u cxembl: «@opMbI pa3MHOKEHUST OPTraHU3MOBY, «/|BOHHOE OIIIOOTBOPEHUE Y
I[BETKOBBIX pacTeHUi», «BeretaTuBHOE pa3MHOKEHUE pacTeHUI», «JleneHne KIeTKu 0akTepuiny,
«CTpoeHHEe TOJIOBBIX KIIETOK», «CTpoeHHe XpoMOCOMbD», «KneTouHbld HMKI», «Pernukanus
JTHK», «Mutos», «Menos», «IIpssmoe u HenpsiMmoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKOTTUTAFOIIUX
U 4yenoBekay, «OCHOBHBIE CTaJAMHU OHTOTCHE3a.

OO6opynoBaHue: MHUKPOCKOI, MHUKpomnpenapaTsl «CriepMaTo30H]ibl MIIEKOIUTAIOIETr 0,
«Sliiueknerka miekonuTaromero», «Kapuokunes B kjieTkax KOpelika JIyka», MarHUTHast MOJIeNb-
anmukanus «Jlenenne knetkny», moaens JJHK, monens meradasnoit XpoMoCOMBI.

JlaGopaTopHbIe U PaKTUIECKHE PAOOTHI:

JlaboparopHast pabota Ne 3. «HabmoieHue MUTO3a B KJIETKaX KOHYMKA KOpeIIKa JTyKa Ha
TFOTOBBIX MUKPOIpENapaTax.

JlabopatopHas pabora Ne 4. «M3yueHue CTpPOCHHsI TOJOBBIX KJIETOK HAa TOTOBBIX

MUKpOIIpenapaTax».



Tema 6. HacneacTBEeHHOCTh M M3BMEHUYUBOCTH OPTaHU3MOB (8 ).

[Ipenmer u 3amaun reHeTuku. Kcropus pa3BuTHS TeHETUKU. Poiap LOHUTOIOrMU
U SMOpUOJIOTUM B CTAHOBJICHMM TE€HETHUKH. BKiajg pocCHHCKHMX W 3apyOekHBIX YUEHBIX
B pa3BUTHE TEHETUKH. MeTOoApl TeHEeTUKH (THUOPUAOJOTUYECKHM, ITMTOT€HETHYCCKUM,
MOJIEKYJIIpHO-TeHeTHUYeCKHii). OCHOBHBIE TEHETHUYECKHE IMOHATHs. | eHeTHYecKass CMMBOJIMKA,
HCIIOJIb3yeMasl B CXeMaX CKpPELMBaHUM.

3aKOHOMEPHOCTH  HACIE[OBaHUsl MPU3HAKOB, YycTaHoOBIeHHble [.  Mennaenem.
MonHoruOpuaHOe CKpelMBaHue. 3aKOH eIMHO-00pa3usi THOPUIOB TIEPBOTO NoKoyIeHusI. [IpaBuiio
JIOMUHUPOBaHUA. 3aKOH paclleruieHus Mpu3HakoB. [umore3a uuctoTrhl ramer. llonHoe wu
HETIOJHOE JOMUHUPOBAHUE.

JurubpugHoe CKpeluBaHUEe. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYeCKHE OCHOBBI JUTHMOPHUIHOTO CKPEIIMBAHUSA. AHAJIU3UPYIOLIEE CKpeIlMBaHUE.
Hcnonp30BaHre aHATM3UPYIOIIETO CKPEIIMBAHUS [JIsl ONIPEIeIeHHsI TEHOTUIIA OCOOU.

CuemnnieHHoe HacieqoBaHue npu3HakoB. Pabora T. Moprana 1o CcCrHemIEHHOMY
HACJICIOBAHUIO I'eHOB. HapyleHne cuernsieHns TeHOB B PE3YyJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOpUs HACTEACTBEHHOCTH. [ eHeTHUYeCKue KapThl.

I'eneTuka nmona. XpoMOCOMHOE OIpEAENeHHE 1M0aa. AYTOCOMbBI U TOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
TOJIOM.

N3MenunBOCTh. BU1bl ©”3MEHUMBOCTH: HEHACIIEICTBEHHASI U HACJIeACTBeHHAas. PoJib cpesibl
B HEHACIIEJICTBEHHOW W3MEHYMBOCTU. XapaKTePUCTHKA MOIU(PUKAIUOHHOW W3MEHYHBOCTH.
Bapuanvonsslil psa u BapuanvoHHast kpuas. Hopma peaknuum npusnaka. KonmyecTBeHHbIE 1
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

HacnencTBenHas, Wi reHOTUITHYECKast, K3MEHYUBOCTh. KoMOMHATUBHAS N3MEHYHBOCTD.
Meiio3 u TmONOBOM TpoIlecC — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalMOHHAas
n3MeHYNBOCTh. Kiaccudukanus myrtanuii: reHHbIE, XpPOMOCOMHBIE, TeHOMHBIE. YacTtoTa u
MpPUYHHBI MyTaluidi. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3meHunoctyu H.M. BaBuioga.

BresepHast HacneACTBEHHOCTh U NU3MEHYHUBOCT.

I'eneruxka denmoBeka. Kapuorun denoBexka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHUYECKUH, OHOXUMHUYECKUN, MOJICKYISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpe/Ae/ieHHe TEeHOTHUIA: IOJIHOTEHOMHOE CEKBEHHpPOBAHUE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ momoipio [I1[P-ananusa. HacnenctBeHHsie 3a0oneBaHus
YeJIOBeKa: TeHHbIe Oone3Hu, OO0Ne3HM C  HACIEACTBEHHOM  MPEApPacIonoKEHHOCTHIO,

XpoMocoMHbIe ©Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.



[TpunHuMIBI 310pOBOTO 00pa3a KU3HHU, AUATHOCTUKH, MPO(PUIAKTUKHA U JICYCHUS T€HEeTHYECKHX
Oone3nell. MeauMKO-TeHeTUYeCKoe KOHCYJIbTHPOBAaHUE. 3HAUEHHUE MEAWLMHCKOW TEHETHKH B
NPEOTBPALICHUN U JICYEHUH TeHETUYECKUX 3a00JIeBaHUN YeTI0BEKa.

JleMoHcTpanuu:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pusz, C.C. YerBepukos, H.B. Tumodeen-
PecoBcknii, H.J. BaBuios.

Tabnuubl 1 cxeMbl: «MOHOTHOPUAHOE CKPELIMBAHKUE U €r0 IIUTOTCHETUYECKAsi OCHOBAY,
«3aKOH pacHICIUICHUS] M €ro IMTOT€HETUYECKass OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«durubpunnoe ckpeumBanuey, «L{uTomornyeckue OCHOBBI IJUTHOPUIHOTO CKpELIMBAHUSI,
«Mero3y, «B3auMoIeiCTBUE aJUIEIbHBIX T€HOBY, «] €HETUUECKUE KapThl PACTEHU, J)KUBOTHBIX U
yenoBeka», «l'eHeTnka mnona», «3aKOHOMEPHOCTHU HACJIEIOBAaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl uyenoBeka © IKMBOTHBIX», «Bumael wu3mMeHunBoctu», «MoaudukanuoHHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay, «['eHeTHKa Trpymnn KpoBu», «MyTalroHHas
U3MEHYHBOCThY.

ObopynoBanue: Mojenu-anuMkanun «MoHorubpuaHoe ckpenuBaHue», «HemnonHoe
JOMHUHHUpOBaHHE», «/lurubpuanoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu GopMbl KPBUIEEB U OKpPACcKU Tela), repdbapuit
«I"opox moceBHOW».

JlabopaTopHbIe U PAKTUYECKUE PAOOTHI:

Jlaboparopnass pabora Ne 5. «M3ydyeHwe pe3yibTaToB  MOHOTHOPUIHOTO
U TUTUOPUIHOTO CKPEIIMBAHUS Y IPO30(UITBI Ha TOTOBBIX MHKPOIpEnapaTaxy.

JlabopaTtopHas pabota Ne 6. «3yuenune MmoaupuKaimoOHHONW U3MEHYHUBOCTH, TTOCTPOCHUE
BAPHALIMOHHOTO Ps1a U BAPUALIMOHHON KPUBOW».

JlaboparopHass pabGota Ne 7. «AHanmu3 wMyTanuid y JApo30QHIBI Ha TOTOBBIX
MUKpOIpenaparaxy.

[IpaxTuueckas padora Ne 2. «CocraBiieHue U aHAJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cenexuust opranuzMoB. OCHOBBI OMOTeXHOJIOTHH (3 U).

Cenekiusi Kak Hayka W TPOLECC. 3apOXKACHUE CEIEKUMH M JOMECTHKAlHUs. YUYEeHHE
H.W. BaBunoBa 0 meHTpax MPOUCXOXKIEHUS U MHOTooOpa3us KyJabTypHBIX pacTeHui. L[eHTpbI
MIPOMCXOKICHHS JIOMAITHUX JKUBOTHBIX. COpT, IOPO/Ia, IIITAMM.

CoBpeMeHHBIE METOABI  CENEKIUU. MacCoBbIi W  WHIUBUIYAJIbHBIA  OTOOPHI
B CEJIEKIIMM PACTEHUM M KUBOTHBIX. OIIEHKA dKCTepbepa. BInu3KopoaCTBEHHOE CKPEUIMBAHUE —
uHOpuauHT. Ynctas nuHusa. CKpellMBaHWE YMCTHIX JUHUK. ['eTeposuc, wim ruOpuaHas cuia.
HeponcrtBenHoe ckpemmBanue — ayropuawar. OtnanéHHas THOpuUau3amuss W e€ yCIeXH.

NcKkyCcCTBEHHBIN MyTareHe3 W MOJYyYEeHHE MOJIUIIOUIO0B. JOCTMIKEHHS CEJIEKUHUH PacTEHU,



KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTalbl CO3JaHUA
pexomOuHanTHOM JIHK u TpaHcrennnix opranusmoB. Kierounas umxenepus. Knetounsle
KyJlIbTypbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHnid. KiioHupoBaHue BbICOKOIIPOTYKTUBHBIX
CEIbCKOXO035MCTBEHHBIX OpraHU3MOB. DKOJIOTHYECKHUE
u 3tndeckue npobiemel. MO — reneTnyeckn MOAN(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

[Toptpetsr: H.U. BaBuinios, 1.B. Muuypun, I'./l. Kapneuenko, M.®. IBaHOB.

Tabmuipel 1 cxembl: kapta «lleHTpHl MPOUCXOXKIACHHUS M MHOT000pa3usi KyJIbTYpPHBIX
pacteHuii», «llopoabl JOMaIIHUX >KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUD», «OTnanéHHas
rubpuam3amusy, «Paborel akagemuka M.D. HWBanoay, «llomummonaus», «OOBEKTHI
ouorexHonorun», «Kinerounele KylnbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M MEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKU IUIOJOB U KOPHEIIONOB JUKHX ()OPM U KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035HCTBEHHBIC PACTCHUSY.

JIaGopaTopHble U MPaKTUIECKHE PaOOTHI:

Okckypcusi «OCHOBHBIE METOJIBI U JOCTUKECHHS CEJCKIIUU PACTEHUN M KUBOTHBIX (HA
CENICKIIMOHHYI0O  CTAaHLHWIO,  IUIEMEHHYI0  (epMy,  COPTOUCHBITATENbHBIA  YYacTOK,
B TEIUIMYHOE XO35ICTBO, J1a0OpaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

IlnannpyemMsble pe3y/ibTaThl OCBOCHHUS POrpaMMbl 110 0M010ruH (0230BbIN
YPOBEHb) Ha YPOBHE CpeHero 001ero o0pa3zoBaHmsl.

Cornacno ®enepanbHOMY rOCy/IapCTBEHHOMY CTaHAApTy CPEIHEro 001Iero oopa3oBaHus
YCTaHABIIMBAIOTCS TpeOOBaHMS K pe3yibTaTaM OCBOEHHUS OOYyYaroIIMMHUCA MPOTPaMM CPEIHEro
o0riero 0o0pa3oBaHus: JMYHOCTHBIM, MeTaIrpeIMETHbIM
U TIPEIMETHBIM.

B crpykType JMYHOCTHBIX pPE3yJIbTaTOB OCBOCHMS INpeamera «buosiorus» BbIIEICHBI
CIIEyIOIIME  COCTaBISAIOIIME: OCO3HAHHME OOYYalOIMMHUCA  POCCHUHCKONW  Ipa)JIaHCKOU
UJCHTUYHOCTU — TOTOBHOCTHU K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH
U CaMOOTIpe/IETICHUI0, HATMYUE MOTUBAIIMM K 00YUEeHHUIO OMOJIOTHH, 1I€JIeHAIIPaBICHHOE Pa3BUTHE
BHYTPEHHUX yOexaeHuit JMYHOCTH Ha OCHOBE KITFOUEBBIX HEeHHOCTEeN
U HUCTOPUYECKMX  TpaAWLMi  pa3BUTUS  OHMOJOTMYECKOrO0  3HAHMUS,  T'OTOBHOCTH
U CIOCOOHOCTh OOyYaroImuxcs PYKOBOJCTBOBATHCS B CBOEH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMH, HPUCYLIMMH CHCTEME OHOJIOIMYEecKOro oOpa3oBaHMs, HaIUuue
HKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIETH U CTPOUTH )KU3HEHHbBIE TIAHBI.

JImgHOCTHEIC PE3YIbTAThL OCBOCHUA npeameTa «buomorus» JOCTHUTAaOTCA



B €JIMHCTBE y4eOHOW M BOCIMTATEIbHON MAESITEIbHOCTH B COOTBETCTBUH C TPaJWLMOHHBIMU
POCCHUICKUMH COIMOKYJIBTYPHBIMU, UCTOPUUYECKUMH U JYXOBHO-HPABCTBEHHBIMHU LICHHOCTSAMH,
NPUHITEIMU B OOIIECTBE MpaBWIAMH W HOPMAaMH TOBEJCHUS W CIIOCOOCTBYIOT Mpolleccam
CaMOIIO3HAHHUs, CAMOBOCIIUTAHUS U CaMOPA3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULMM JTUYHOCTH,
MaTPUOTHU3MA, YBAKEHUS K 3aKOHY U ITPABONOPAJIKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIECHHIO,
B3aUMHOTO YBaXEHUsS, OEPEKHOrO0 OTHOMICHUS K KYJbTYPHOMY HACICAUI0 U TPaAUIUSAM
MHOTOHAaIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIndHOCTHBIE PE3yIbTaThl OCBOCHUS yueOHOTro npeaMera «bruonorusy A0IKHBI OTpaKkaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOLIUXCSI PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTpPEHHEMH
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTALUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHUM, COOTBETCTBYIOIIMX TPAJULMOHHBIM LEHHOCTSM POCCHUUCKOro  00IlecTBa,
pacimpeHue YKU3HEHHOT O OIbITa u OIbITa JeATETbHOCTH
B [IPOLIECCE peaIn3ali OCHOBHBIX HAIIPABJICHUN BOCIIUTATEIbHOM JAESITEIIBHOCTH, B TOM YHCIIE B
YaCTH:

1) rpax1aHCKOTO BOCIIMTAHUS:

chOPMUPOBAHHOCTh ~ TPAXKJAHCKOW  MMO3MLIMK  OOydYaromerocs Kak  aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€HA POCCUHCKOro OOIIeCTBa;

OCO3HAHMWE CBOWX KOHCTHTYIIMOHHBIX TIpaB H OOS3aHHOCTEH, YyBa)XEHUE 3aKOHA
Y TIPaBOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOH AESITENFHOCTHU MPHU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHrnr y4eOHbBIX U TO3HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOIOTHYECKUX HKCIIEPHUMEHTOB;

CIIOCOOHOCTh  OTIPENENSITh COOCTBEHHYIO TMO3HMIIMI0 TIO OTHOIICHHIO K SIBICHUSM
COBPEMEHHOM KM3HU U OOBSICHATH €€;

YMEHHME VYUUTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS  JIOJEM €  pasHBIMU  YOSKIEHUSMHU, KYIbTYPHBIMH  IICHHOCTSIMHU
Y COIMAIBHBIM TOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOTO BBHITIOJIHEHHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIENOBATENbCKUX 3a/]ay, YBAXXUTEIbHOE OTHOLIEHWE K MHEHHIO
OTIIMOHEHTOB MPH 00CYXICHUU CIIOPHBIX BOMIPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTbH K TYMaHUTAPHOU U BOJOHTEPCKOM JIEATEITLHOCTH;

2) MaTpHOTHYECKOTO BOCITUTAHHMS:

c(hOpMHUPOBAHHOCTH POCCUNUCKOMN TpaskIaHCKON WICHTHYHOCTH, MATPUOTHU3MA, YBAKEHUS
K  CBOEMY  Hapoay, 4YyBCTBa  OTBETCTBEHHOCTM  mnepen  PonuHol,  ropaoctu
3a CBOM Kpa#, cBOow0 PoauHy, CBOM S3BIK M KyJIbTYpy, MpONUIOE U HACTOsSIIEE

MHOTOHAllMOHAJIBHOTO Hapoaa Poccuuy;



LIEHHOCTHOE OTHOLIEHWE K MPUPOJAHOMY HACIEAMI0O M MNaMATHUKAM MPUPOABL,
JOCTH>XKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCHUUCKUX YYEHBIX B CTAaHOBIICGHHE U PA3BUTHUE
OHMoJ0ruM, TOHUMaHKUE 3HaUeHUsI OMOJIOTHH B IIO3HAHUU 3aKOHOB MPUPO/IBL, B KHU3HU YEJIOBEKa U
COBPEMEHHOT0 00I1IeCTBa;

uaeiHas yOeKIEHHOCTh, TOTOBHOCTh K CcHyKeHWi0 OTedecTBY W €ro 3amiure,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) yXOBHO-HPABCTBEHHOTO BOCITUTAHUSI:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIMIO U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUECHTUPYSICH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHWE K CBOMM POJUTENISIM, CO3/JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATUS [IEHHOCTEH CEMEHHOM KU3HH B COOTBETCTBUHU C TPAIULIMSIMH HAPOJIOB
Poccumn;

4) 3CTETHYECKOTO BOCITUTAHHUS:

ACTETUYECKOE OTHOILIEHWEe K MHUPY, BKJIIOYas OCTETUKY ObITa, HAY4YHOTO
Y TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHI;

[MOHMMAaHHUE SMOLMOHAIIBHOTO BO3ACHCTBUS dKUBOM IPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CAaMOBBIPDQXEHHUIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE HPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) Gu3nvecKoro BOCIUTAHUS:

MOHUMAaHKE U peairn3aiys 3I0pOBOro U 0e30macHoro 0dpasa KU3HU (310pOBOE MUTAHUE,
coOI0ZIeHre TUTUEHUYECKUX TMPaBUJI U HOPM, COAlaHCHPOBAHHBIN PEKUM 3aHITHI M OTIbIXA,
peryisipHas ¢buznueckas aKTUBHOCTH), OepexxHOro, OTBETCTBEHHOI'O
¥ KOMIIETEHTHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHUE [IEHHOCTU TMPaBWJI HHIWBUIYaJbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBEJCHUS B CUTYaIUsX, YIPOKAIOIIUX 3JOPOBbIO U JKU3HU JIIOACH;

OCO3HAHUWE TOCJECACTBUI W HENPUSITHE BPEIHBIX MPUBBIYEK (YMOTPEOJIEHHUS aKOTOJIS,
HapKOTHKOB, KYpEHHUS);

6) TpyI0BOTO BOCITUTAHUS:

TOTOBHOCTH K TPYAY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10It00ue;

FOTOBHOCTh K  aKTUBHOM  JEATEIbHOCTH  TEXHOJOTMYECKOM W COUHUAIBHOMU

HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULUHUPOBATH, IJIAHUPOBATE U CAMOCTOATCIIBHO BBINIOJIHATH



TaKYIO JIE€ATEIbHOCTD;

WHTEpEC K paznuvHbM chepam mpodeccuoHaIbHON NeSATeThbHOCTH, YMEHHE COBEPIIATh
OCO3HAHHEII BBIOOp Oyaymieii mpodeccruu U peann30BhIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTHh K 0Opa30BaHUIO M CaMOOOPA30BAaHUIO HAa MPOTSHKEHUM BCEH
JKU3HU,

7) KOJIOTMYECKOTO BOCITUTAHUS:

JKOJIOTHYECKH I1elecoo0pa3Hoe OTHOIIEHWE K TMPHPOJAE KaK HUCTOYHHUKY JKU3HH
Ha 3emMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYpPHl: MPUOOpPETEHUE OMbITAa TUTAHHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOKHBIX ITOCHEACTBUM U1 OKPYKAIOIIEN CPELBI;

OCO3HaHUeE TII00aTHHOr0 XapaKTepa IKOJOTHIECKUX MPOOJIeM U IyTel UX PEIIeHUs;

CIOCOOHOCTh MCHOJB30BaTh MpUOOpeTaeMble MpPH H3yYEHUH OHUOJOTMH  3HAHUS
U YMEHHUS TpU pEHIeHHH NpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOAONOIB30BaAHUEM
(coOmroieHue MpaBuil MOBEACHUS B TPHPOJIC, HANPABJICHHBIX HA COXpPAaHCHUE PaBHOBECHS B
HKOCHCTEMAX, OXpaHy BUJIOB, SKOCUCTEM, OMochepsl);

AKTUBHOE HEINpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXaroled NpUpOAHOU cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSATHBIE HYKOJIOTMYECKUE MOCIEACTBUS MPEIIPUHUMAEMBIX
JICUCTBUN U NPENOTBPALLATh UX;

HAJIMYHAE PA3ZBUTOTO SKOJIOTMYECKOTO MBILIIJIEHUS, JKOJOTHYECKOM KYJIBTYphI, ONbITa
JEATEIbHOCTH  JKOJIOTMYECKON  HANpaBJIEHHOCTH, YMEHUS  PYKOBOJCTBOBATHCS  UMU
B II03HABATEIbHOM, KOMMYHUKAaTUBHOM M COIIMAJIBHOW NPAKTUKE, TOTOBHOCTH K YYaCTHUIO
B MMPAKTUYECKOMN AEATETbHOCTH 3KOJIOTMYECKON HATPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M OOIIECTBEHHOW TMPAKTUKH, OCHOBAHHOTO Ha JMalore KyIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHHME SI3bIKOBOM M YATATEIILCKOM KYJIbTYPbI KaK CPEACTBA B3aUMOJICHCTBUSA
MEXIY JIOJIbMU U NMO3HAHUS MUDA;

MOHUMaHUe crHenuPUKU OMONOTUU KaK HayKd, OCO3HaHHe €€ poiau B (OPMUPOBAHUU
palMOHAIBHOTO HAY4YHOT'O MBIIIEHNUS, CO3JTaHUH LIEJTOCTHOTO MPEICTaBICHUS
00 OKpy»KaroIeM MUpe Kak O €IMHCTBE MPUPOIbI, YEIIOBEKA U OOIIECTBA, B TO3HAHUH MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHrnH MpodIeM COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OWOJIOTUU IJII COBPEMEHHOW HMBUIU3AIMU: O0ECTICUeHUs
HOBOTO YpPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHUS MEPCIEKTUBHBIX OMOTEXHOJOTUM, CITOCOOHBIX

pemarh pecypcHbie MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA IMyTEH BBIXOJIa U3 TI100aTbHBIX



9KOJIOTHYECKUX MPOOJIeM 1 oOecTiedeH sl Iepexoaa K YCTOMIYMBOMY Pa3BUTHIO, PAlIHOHATBHOMY
UCTIOJIb30BaHUIO HPUPOIHBIX pecypcoB
1 (OPMHUPOBAHUIO HOBBIX CTAaHAAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUN OMOJIOTHUECKUX 3HAHWU B IIEJISIX MOBBIIICHUS OOIIEH
KyJIbTYpPBl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTM KaK COCTaBHOW 4YacTH (yHKIMOHAIHHOM
IpaMOTHOCTH 00y4Jarouuxcs, GopMUpyeMoit Ipu U3y4eHUH OUOJIOTHH;

MOHMMaHHUE CYIIHOCTH METOJOB IO3HAHHUS, UCIOJIb3YyeMbIX B E€CTECTBEHHBIX HayKax,
CIIOCOOHOCTh HCIIOJIB30BATh IMOJyYaeMble 3HAHMS JUI1 aHauu3a U OOBSCHEHHUS SBJICHUH
OKPYXXAIOLIET0 MHUpPAa M MIPOUCXOAAIIMX B HEM H3MECHEHH, yMEHHE JeiaTh O00OCHOBaHHBIC
3aKJIIOYCHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEIONIMXCS JaHHBIX C IENBI0 TOTyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJb30BaTh OHOJIOTMYECKUE 3HAHHS Ul PELICHHS
npo0JIeM B peabHBIX KHU3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NESATETHbHOCTH, TOTOBHOCTD OCYILECTBIISITh MPOCKTHYIO H
HCCIIEIOBATEIBCKYIO JeSITEIbHOCTh HHUBHUIYaJIHHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa3oBaHHIO M CaMOOOpa30BaHUIO,
K aKTHBHOMY ITOJYYEHUIO HOBBIX 3HAaHMH 10 OHOJOTMM B COOTBETCTBHM C >KU3HCHHBIMH
NOTPEOHOCTSMU.

B mpomecce AOCTHXKEHHMSI JIMYHOCTHBIX PpE3yJbTaTOB OCBOCHHUS OOYYarOMIMMUCS
POTPaMMBI o ononorun Ha  ypOBHE CpeHero o01ero o0pazoBaHuUs
y o0y4amomuxcs COBEPUICHCTBYETCS AMOLMOHAIbHBIM  HMHTEIJIEKT, IPEANoJiaratouiui
c(hopMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOUYAIOIIETO CIIOCOOHOCTh TIOHMMATh CBOE AIMOIIMOHAIBHOE COCTOSIHHE,
BUJICTh HANpaBJIEHUS PAa3BUTHUS COOCTBEHHON SMOIIMOHAILHON cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOperyJIupOBaHus, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue IPUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHUE, CIIOCOOHOCTHh aJalnTHPOBATHCS K OMOIMOHAIBHBIM
WU3MEHEHHSM U MPOSBISATh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEH MOTHBAllMM, BKJIIOYAIOMIEH  CTpEeMJIEHHE K  JOCTIDKEHHIO  IIeNU
U YCHEXy, ONITUMH3M, HHUIIMAaTUBHOCTh, YMEHUE JIeHICTBOBATh, NCXO/1 U3 CBOUX BO3MOXKHOCTEI];

OMITATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHWMATh SMOIMOHAIBHOE COCTOSIHHE JPYTHX,
YYUTHIBATh €ero npu OCYIIIECTBIICHUH KOMMYHHKAIIHH, CIIOCOOHOCTh
K COYYBCTBUIO U CONEPEKUBAHUIO;

COL[MAJIHBIX ~ HAaBBIKOB, BKJIIOYAIOUIMX CHOCOOHOCTh  BBICTPAMBATh  OTHOILIEHHS
C IPYTHMH JTFOJTbMH, 3a00TUTHCSI, TIPOSIBIIATE HHTEPEC M Pa3peniaTh KOHQPIUKTHL.

MeTtanpeameTHble pe3ynbTaTbhl OCBOCHUsI yueOHOro mpenMera «buosorus» BKIIOYAIOT:



3HaYMMble A8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA  MEXAUCUUIUIMHAPHBIE
(MexXmpenMeTHbIE) 00IIeHayUHbIE TIOHATHS, OTPAKAIOIIHNE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
u cneuupuky METOJI0B MO3HAHUS, HCIIOJIb3YEMBIX
B €CTECTBCHHBIX HayKax (BEIIECTBO, HHEPIus, sIBICHHUE, IpPOLlecC, CHUCTeMa, Hay4yHbIH (axT,
IPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIel0BaHNe, HaOI01eHUE, U3MEPEHHE,
OKCIIEPUMEHT W  JIpyruX), YyHHUBEpCaJbHbIE  Yy4yeOHble JIeWCcTBUS  (IIO3HABATEJIbHBIE,
KOMMYHHKATHBHBIE, DETYJISATHBHBIE), obecnednBaroniie (opMupoBaHue (yHKIHOHAIHHON
IPaMOTHOCTM U COLMAIBbHOM KOMIETEHIMH OOYy4YaroUMXCs, CIIOCOOHOCTh OO0ydJaromuxcs
MCII0JIb30BaTh OCBOCHHBIE MEXANCLIUIIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCAJILHBIE
yueOHbIe AEMCTBUSI B I03HABATEILHON U COLIMAIBHON IPAKTHKE.

MertamnpeaMeTHbIe pe3ysbTaThl OCBOCHHUS MPOrpaMMbl CPEJHEro o0Iero odpa3zoBaHuUs
JIOJIKHBI OTPaXKaTh:

OBnazieHne yHUBEPCAIbHBIMU y4YE€OHBIMU IO3HABATEIbHBIMU ACHCTBUSIMHU:

1) 6GazoBbIe JIOTHYECKUE JCHCTBUSA:

CaMOCTOSITENTFHO (OPMYJIMPOBATh M AKTyaIM3HPOBATH MPOOJIEMY, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIOJb30BaTh INPU OCBOGHHM 3HAHUM HpPUEMBI JIOTMYECKOTO MBILIUICHUS (aHalu3a,
CHHTE3a, CpaBHECHHSA, KIACCU(PHUKAINH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HNOHSTUN (BBLIEIATH UX XapaKTEPHbIE PU3HAKY, YCTAHABIUBATh CBS3U C APYTUMU NOHITUSIMHU);

ONpEACIATh LIENU JEATEIIBHOCTH, 3ajaBas NapamMeTpbl U KPUTEPUHM HUX JOCTH)KECHHS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE TOHATUSA JUIsl OOBsICHEHHS (aKTOB U SIBICHUH >KUBOU
HPUPOJIBI;

CTPOUTBH JIOTUYECKHE PACCYXAEHUS (MHIYKTUBHBIC, JEIyKTUBHbIC, IO aHAJOTHH),
BBISBIISAT 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PacCMaTPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

MIPUMEHSTh CXEMHO-MO/IETIbHBIE CPENICTBA I MPEACTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOILIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a TakkKe MPOTHBOPEUYMI pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(MOPMALIMOHHBIX UCTOYHHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUs TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUalIbHbBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESTEIBHOCTb, OLIEHUBATH COOTBETCTBHE PE3YJIbTaTOB ILIENISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCJIOBHUSIX pEAIbHOrO, BUPTYAJIbHOI'O

1 KOMOMHUPOBAHHOTO B3aMMO/ICHCTBHSI;



pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbBIC UCCIIEAOBATEIBCKUE ICHCTBHS:

BIIQ/ICTh HABBIKAMU Y4eOHO-HCCIIEIOBATEIBCKOW U MPOSKTHOW JCSITEILHOCTH, HABBIKAMH
paszperieHus npobiiem, o0nanarh CIIOCOOHOCTBIO u TOTOBHOCTBIO
K CAMOCTOSITEIBHOMY ITOMCKY METO/IOB PELIECHUS IPAKTHUECKUX 3aa4, IPUMEHEHUIO Pa3IMYHBIX
METO/IOB IMO3HAHUS;

WCIIONBb30BaTh pa3iu4yHble BUJBI JICSITEIIBHOCTH IO TMOJYYEHHUIO HOBOIO 3HAHUS,
€ro MHTEpHpeTaluu, MpeoOdpa3oBaHHUIO W  NPUMEHEHHI0 B  y4eOHBIX  CHUTYyalMsX,
B TOM YHCJIEe IPU CO3JaHUH YU€OHBIX U COI[UAIBHBIX TPOEKTOB;

(hOopMHUPOBATh HAYYHBIN THUIT MBIIIIJICHHS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSITHSIMA U METOJIaMU;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 33aJaud B OOpa30BaTENbHOMN AEATEIHLHOCTH U
JKU3HEHHBIX CUTYaIUsX;

BBISIBJIATh TIPUYUHHO-CJICICTBEHHBIE CBSI3M W aKTYaJU3MpPOBATh 3ajady, BBIJIBUTATh
TUTIOTE3y €€ PEIICHHs], HAXOAUTh apTyMEHTHI JJI JJOKA3aTeJIbCTBA CBOUX YTBEPKICHUM, 3a/1aBaTh
napaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3UPOBaTh TMOJNYYEHHBbIE B XOAE pEUICHHs 3aJaud pe3yJlbTaThl, KPUTUYECKU
OIICHUBATDH UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JIaBaTh OIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH 1IEJICHANPABICHHBINA MOMCK MEpPeHoca CPEICTB U CIIOCOOOB ICHCTBHS B
poecCHOHANBHYIO Cpey;

yMETh TIEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M  MPAKTHYECKYH0  00JacTH
KU3HEACSITEIHBHOCTH;

yYMETb HHTErPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEH, MpeAiaraTb OpPUTHHAIBHBIC MOJXOABl U PEIICHHs, CTaBHUTh
poOJIEMBI U 33724, JOIMYCKAIOIINE AIbTEPHATUBHBIC PEIICHHUS.

3) pabota ¢ uHpOpMauei:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHHKAX MH(OpManuu (TekcTe ydyeOHOro mocolus,
HAyYHO-TIOMYJISIPHOM JHUTeparype, OMOIOTUYECKUX CIOBApAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHAIW3UPOBaTh HHGOPMALMIO DPA3JIMYHBIX BUIOB U (QOpPM
MIPE/ICTABIICHHUSI, KPUTHYECKH OIICHUBATH ed JIOCTOBEPHOCTh
Y HEMIPOTUBOPEUYUBOCTH;

(dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHBIE METOABl MPHU TMOUCKE U OTOOpe
Ouosormueckoi nHpopMauu, HeOOXOIMMOM JIJIsl BBITIOJIHEHUSI YIeOHBIX 33714,

MpUOOpPETaTh ONBIT HCMOJNb30BaHUS HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,



COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOI'O HCIOJIb30BAHUS PA3JINYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OPMY NpPEACTAaBICHUS OHOJIOTHYECKON
uHpopManuu (Cxembl, rpaduKu, TUarpaMMBbl, TaOIHIIbI, PUCYHKH U APYToe);

UCIOJIb30BaTh HAYYHBIH S3bIK B KauecTBE CpPEACTBa IpU paboTe ¢ OMOIOrHYecKoi
uHpopMaLuuell: NPUMEHATh  XUMHUYEecKHe, (U3MYecKMe W MaTeMaTHYeCKHue  3HaKu
U CHMBOJIBI, (hopMyinbel, abOpeBHATypy, HOMEHKJIATYpYy, HCIOJb30BAaTh M NPEOOpPa3OBBIBATH
3HAKOBO-CUMBOJINYECKUE CPECTBA HAIJISIHOCTH;

BJaJIeTh HAaBbIKAMM pAcllO3HaBaHMsS U 3aAIIUTBl MHPOpPMALUH, HH(OPMALMOHHON
0€30I1aCHOCTH JIMYHOCTH.

OBnazneHue yHUBEpCaJbHBIMUM KOMMYHUKATUBHBIMU JI€HCTBUSMU:

1) oGmenue:

OCYLIECTBIATh KOMMYHHMKAIlMM BO BceX cdepax IKU3HM, AaKTMBHO Yy4acTBOBAaTb
B JMaJOre WIM JUCKYCCHM IO CYLIECTBY O00CYXk1aeMoi TeMbl (yMEHHUE 3a/aBaTh BOIIPOCHI,
BBICKA3bIBaTh CYXKJIEHHUS OTHOCUTEJIBHO BBIIOJHEHUS IMIpeajgaraéMoil 3agaud, Y4MUTHIBATh
MHTEPECHI U COTIaCOBAaHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA UM JUCKYCCHH);

pacrio3HaBaTh HeBepOallbHble CpeAcTBa OOIIEHUS, NMOHMMAaTh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYAUH, yMETh CMAryaTh KOH(MIUKTH U
BECTH IIEPErOBOPbI;

BJIAJIETh PA3IMYHBIMHU CIIOCOOaMU OOIICHHSI W B3aUMOICHCTBUS, TOHUMATh HAMEPEHUS
JIpyrux JrO/IEH, HPOSIBIIATH YBaXHUTEIbHOE OTHOLICHHE K co0eceTHUKY
U B KOppeKTHOU opme popMyTupoBaTh CBOM BO3PAKEHMS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAHHEM SI3BIKOBBIX
CpPEICTB.

2) cOBMECTHas JEATEIbHOCTD:

MIOHMMAaTh U MCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUYaIbHON pabOThI MpH
pelieHny OMOoJ0THYecKor MpobsieMbl, 000CHOBBIBATH HEOOXOAUMOCTh IPUMEHEHUS TPYIIOBBIX
(dbopM B3aUMOJICHCTBUSI IPU PEIICHUH YIEOHOW 3a/1a4u;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECUCTBUI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4IE€HA KOJUIEKTHBA,

MPUHUMATh LEJIM COBMECTHOM JIeATENbHOCTH, OPraHU30BbIBaTh M KOOPJIWHUPOBATH
JIEHCTBHS 110 €€ JOCTHKEHHIO: COCTABIIATH IJIaH JEHCTBHAN, PACTIPEAENIATh POJIA C Y4ETOM MHEHUI
YYaCTHHUKOB, 00CYXJaTh pe3ybTaThl COBMECTHON PabOTHI;

OLIEHUBATh KauyeCTBO CBOETO BKJIa/1a M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUIT pe3yabTar
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH HACHU C MO3UIWMHW HOBU3HBI, OPUTHHAJIBHOCTH,



MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPA3IUYHBbIX CUTYyaLMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBnazneHne yHUBEPCAIBHBIMU PErYISITUBHBIMU JCHCTBUAMMU:

1) camoopranu3zanus:

UCTOJb30BaTh OHOJOTMYECKHE 3HAHUS Uil BBIABICHHS NpoOJIeM M UX pELICHUs
B )KM3HEHHBIX U y4EOHBIX CUTYyalLlUsX;

BbIOMPAaTh HAa OCHOBE OMOJIOTMYECKMX 3HAHUN LEJIEBbIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JCHCTBMSX M IOCTYNKAaX II0O OTHOLICHMIO K JKMBOM IIPUPOJE, CBOEMY 3I0POBBIO
1 3J10POBBI0 OKPYKAIOILHKX;

CaMOCTOSITENIHO OCYILECTBIISATh TMO3HABATEIBHYIO JCSATEIbHOCTD, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJa4d B O0Opa30BaTENbHOW JESATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTaBJIATH IJIaH PELIEHUs] IPOOJIEMBI ¢ YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIIOYTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclIMpATh paMKU y4eOHOr0 IPeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieNlaTh  OCO3HAHHBI  BBIOOpP, AapryMEeHTUpPOBaThb €ro, OpaTb OTBETCTBEHHOCTHb
3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U MIPOSIBICHUIO IIUPOKON SPYTUIIMH B Pa3HBIX 00JACTIX
3HaHMH, TOCTOSTHHO MOBBILIATh CBOM 00Pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

J1aBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBHI B ICATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIa/IETh HaBbIKaMU MIO3HABATENIbHOM pe(IeKCuu Kak OCO3HaHMs COBEPILIAEMBbIX ACHCTBUIM
Y MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHM, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUIS OLIEHKU CUTYalllH, BBIOOPA BEPHOTO pellIeHMS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUKCHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHATU3€ PE3YNIbTATOB JIEATEIBHOCTH.

3) npuHsTHA ce0sl U APYTHUX

PUHUMATD ce0s, TOHUMast CBOM HEJOCTATKU U JIOCTOMHCTBA,;

IIPUHUMATh MOTUBBI U apI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB JEATEIBHOCTH;

MIpU3HaBaTh CBOE MPaBO U MPaBO APYTUX Ha OMIMOKH;

pa3BUBaTH CIIOCOOHOCTH MOHUMATh MUD C MMO3UIUHN APYTrOoro 4€jI0BCKa.



[IpeameTHbie pe3ynbTaThl ocBoeHUs npopamMmbl COO mo Guonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT crieruduueckue 1 yueOHoro npeamera «buonorus» HaydHbIe 3HAHHS, YMEHUS U
CIOCOObI JEHCTBUAN 1o OCBOCHHIO, HUHTEPIPETALNH
U IpeoOpa30BaHUIO 3HAHUN, BUJBI JESATEIILHOCTH 10 TOTYYEHUIO HOBOT'O 3HAHUS U IPUMEHEHHIO
3HAaHUW B PA3IMYHBIX y4YEOHBIX CUTYyallUsX, a TAaKXK€ B pEalbHbIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C Oumojoruel. B mporpamme npenMeTHble pe3yabTaThl MPEACTABICHHBI MO T0JaM
00y4eHusl.

[IpenMeTrHbie pe3ynbTaThl OCBOeHHUs yueOHoro mnpenmera «buonorus» B 10 kinBcce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHUK O MECTE W POJM OMOJOTHMH B CHUCTEME HAYyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUNCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
Ounosnoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEeKa JJIsl pEeLICHHS KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COJIEPKAHUE OMOJOTHYECKUX TEPMUHOB M TIOHSATHIA: KU3Hb, KIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MPEBpAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YpOBHEBasi  OpraHMW3alusi  JKUBBIX  CHCTEM, CaMOBOCIpPOU3BeIeHUE  (PempOIyKIIHS),
HACJIEICTBEHHOCTh, N3MEHYHBOCTh, POCT U Pa3BUTHE;

YMEHHE u3Jaratb OWOJIOTMYECKUE TEOpUU (KJIETOYHAs, XpPOMOCOMHAas, MyTalllOHHas,
LHEHTpaJbHasl JIorMa MOJEKyJIsipHOM Ouonoruu), 3akoHbl (I. Mengens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHOT00Opa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX PacTeHUN
H.N. Basuiosa), OTpeNieNTh I'paHUIIbI ux IPUMEHUMOCTH
K ’KHBBIM CHCTEMaM;

yMEHHE BIaJeTh METOJaMU HAY4YHOIO I[IO3HAaHUS B OuoNOruu: HaOIIOJEHHE
U ONMCaHUE KHUBBIX CUCTEM, IIPOLIECCOB U SIBIICHU, OpraHu3anys 1 MpoBeieHue OHM0I0rnYecKoro
HKCIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISBICHUE 3aBUCHUMOCTH MEXIY HCCIEAyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJyUYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TTOHSTHA,
Teopuit U 3aKOHOB, yMEHHUE JIeNaTh BBIBOJIBI
Ha OCHOBAHUM IOJTyYEHHBIX PE3YJIbTAaTOB;

YMEHHE  BBIIENATh  CYIIECTBEHHblE IPU3HAKW  BHUPYCOB, KJIETOK IMPOKApUOT
U 9YKapHOT, OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, 0COOEHHOCTH IPOIECCOB: OOMEHa
BEIIECTB W  TpPEBpamleHHWs dHepruM B  KIETKe, (OTOCHMHTE3a,  IUIACTUYECKOTO
U DHEPreTMYeckoro oOMeHa, XeMOCHHTe3a, MUTO03a, Mel03a, OIUIOJIOTBOPEHUS, Pa3MHOMXKEHHUS,
UH/IMBUYaJIbHOTO Pa3BUTHS OpraHW3Ma (OHTOT€HE3);

YMEHHE NMPUMEHATH TOTydYeHHbIE 3HAHUS IS OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB U

ABICHUM,  JUI1  NPUHATUSA  [PAKTHYECKUX  PEIIeHWd B IOBCEAHEBHOM  KU3HHU



C UeNbl0 O0ecredeHus: Oe30MacHOCTH CBOETO 3J0POBBS M 3I0POBBS OKPYXKAMOIIUX JIIOJCH,
COOJIIOJICHHsI HOPM TPaMOTHOTO TOBEJCHHS B OKpYKAIOIIEW MPUPOJHON cpejne, MOHUMaHHE
HE00X0IMMOCTH UCTIOJIb30BAHUS JOCTHKEHUH COBPEMEHHOM Ouosorun
1 OMOTEXHOJIOTUH ISl PAlIMOHAIIBHOTO TIPUPOIOTIOIB30BaHUS;

YMEHHE peliaTh JJIEMEHTAPHbIE TEHETHYECKHE 3a/ladyd Ha MOHO- W JUTHOPHUIHOE
CKpEIIMBaHKE, CLECIUICHHOE HACIIE0BAaHUE, COCTABIATh CXEMbl MOHOTHOPUIHOTO CKPEIIMBAHUS
JUTS IpeJICKa3aHMsl HAaCJIe0BAaHUS IPU3HAKOB Y OPTraHU3MOB;

YMEHHUE BBITIOIHAT JIAOOPATOPHBIE W MPAKTHYECKUE PaOOThI, COOIIOAATH MpaBHiia MPH
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 00OPYI0BAHHEM;

yYMEHUE KPUTHUYECKH OIICHWBATh W HHTEPIPETUPOBATH MH(POPMALUIO OHOIOTHYECKOTO
COJepKaHUs, BKIIOYAOUIYIO0 ICEBAOHAYYHbIE 3HAHMUA W3 PA3IMYHBIX HMCTOYHHUKOB (CpeacTBa
MaccoBOW HMH(MOpPMAIMH, HAYYHO-TIONYJSIPHBIC MaTepUAlIbl), ITUYECKHE ACTIEKThI COBPEMEHHBIX
UCCIICIOBAaHHI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;

yYMEHHE co37aBaTb COOCTBEHHbIE IIMCHbMEHHBIE M YCTHBIE COOOIIEHHUs, 00001mas
Ouonornyeckyro HMHGPOPMANKMI0O W3 HECKOJIBKHX HWCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh

MOHSATUHHBIN anmapat OUOJIOTHH.

Tematuueckoe ruianupoBanue 10 kiacc (34 4.)

No /it Tema Yacel
1 Brenenue. 1
2 buonorus B cucteMe Hayk. 1
3 OOBeKT n3y4eHust OMOJIOTHH. 1
4 MeTobl HAyYHOTO TIO3HAHUS B OMOJIOTHH. 1
5 buosiornueckue CUCTEMbI U UX CBOMCTBA. 1
6 Oo6o0maromee TOBTOPEHNE. 1
7 MonekynsipHbIil ypOBEHB: 00111ast 1
XapaKTEPHUCTHKA.
8 Heoprannueckue BemiecTna: BoJa,COJIH. 1

9 Jlunupl, uX CTpoeHUE U (PYHKITUH. 1




10

VYrieBoibl, UX CTpoeHUE U QYHKIIHUU.

11 benku. CoctaB 1 CTpyKTypa OEIKOB.

12 benku. ®ynkunn 6€NKoB.

13 depMeHThl — OMOJOTHYECKHE KaTalu3aToOphI.
JLp. Nel

14 Hyxneunosie kucnotsl: JJHK.

15 Hyxneunossie kucnotsi: PHK.

16 AT® u apyrue HyKJIE€OTHIBIL.

17 Butamuns!.

18 Bupycei-Hekierounas ¢popma KU3HH.

19 O6o06mmaroriee MTOBTOPEHUE 0 TEME:
«MonexkysapHbIi YPOBEHB.

20 Kierounslil ypoBeHb: 00111ast XapaKTepUCTHKA.
Knerounast teopusi.

21 Crpoenue kneTku. Knerounas memOpana.
[uToruazma.

22 Pubocomel. Anpo. DHaoma3zMaTuiecKas CeTh.

23 Bakyonu. Kommnekc I'onbmxu. JIN30COMBI.

24 Muroxonapuu. [Inactuasl. OpraHouas
nBkeHus. Kiierounbie BKIIFOUECHMUS.

25 Oco0EeHHOCTH CTPOCHHUS KJIETOK MPOKAPUOTOB U
sykapuoToB. JI.p. Ne2

26 OOMeH BelIecTB U MPEeBpaIlEHUE YHEPTUHU B

KJICTKC.




27

DHepreTuueckuit 0OMeH B kieTke. [ nukonus u
OKHUCIHUTENbHOE (hoChOpHIMPOBAHUE.

28 Tunel K1eTogHOro nMUTaHusI. POTOCHHTE3 U
XEMOCHHTE3.

29 [TnacTuueckuii o0OMeH: OMOCHHTE3 OCIIKOB.

30 Perymsiius TpaHCKPUIIK U TPAHCTISIUH B
KJIETKEC M OpPraHu3Me.

31 Jenenue knetku. MuTo3.

32 Henenue knetku. Menos.

33 ITonoBbI€ KIETKHU.

34 O6o01maroriee NOBTOPEHUE MO TEME:

«KneTouyHslif ypOBEHbY.




