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IHHOACHUTEJIBHASA 3ATINCKA

[Tpu pa3paboTke MpOrpaMMbl IO OUOJIOTHH TEOPETUICCKYIO OCHOBY JIJISl OIPEICIICHHS TI0IX0I0B K
dbopMHUpOBaHHIO colepX)aHUs ydeOHOTO Tpenmera «bHONOTHS» COCTaBWIM: KOHIENTYyaTbHBIC
nosnoxxeHuss ®I'OC COO o B3auMOOOYCIIOBICHHOCTH L€, COJEp)KaHus, pe3yJbTaTOB OOY4YEHMs U
TpeOOBaHWI K YPOBHIO TOJIOTOBKM BBITYCKHHKOB, ITOJIOKCHHS OO0 OOIMMX NENSIX W TPHHIIHIAX,
XapaKTEePU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI cpeiHero oobmiero oOpasoBanusi B Poccuiickoii
denepanun, a TaKKe MOJOXKEHHUS 0 crienuduke OUOIOruH, €€ 3HAYeHUH B MMO3HAHUH KUBOW TIPUPOIBI U
obOecrieueHUH CYIIECTBOBAaHMS dYesoBedeckoro oOmiectBa. CorjacHO Ha3BaHHBIM  TOJIOKEHHSIM,
oTIpe/IeNIeHbI OCHOBHBIC (DYHKIIMH ITPOTPAMMEI 110 OMOJIOTHH | €€ CTPYKTYpa.

[Iporpamma 1o Ouosioruu naéT TpeACTaBlIeHHE O LesAx, 00 oO0mei crparerun oOydeHWs,
BOCIIUTaHMUS W pa3BUTHUs OOydalolIMXcs cpeicTBaMu ydeOHoro mnpenmera «buosorus», ompenenser
o0s13aTeNIbHOEC TIPEIMETHOE COJIEpPIKAaHUE, €r0 CTPYKTYPY, pachpelelicHHe M0 pas[eiiaM M TeMam,
PEKOMEHIYEMYIO TOCIIeIOBATEILHOCTh M3YyYCHHUS YYeOHOTO MarepHalia ¢ YIETOM MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX ~CBSI3C€H, JIOTUKH O00pa30BaTEIbHOTO IMpoIlecca, BO3PACTHBIX OCOOEHHOCTEH
00yJaronuxcs.

B mporpamme mo OHONIOTHH TakKe YYUTHIBAIOTCS TPEOOBAHWSA K IIAHUPYEMBIM JIMIHOCTHBIM,
MeTanpeIMETHBIM U TPEAMETHBIM pe3yIbTaTaM OO0ydYeHHUS B ()OPMUPOBAHWU OCHOBHBIX BHJIOB Y4eOHO-
TMO3HABATEIPHOW  JCSITEIBHOCTH/YIEOHBIX JEHCTBHM OOydJarOIMXCS IO OCBOSHUIO COJEpKaHUS
OMOJIOTHYECKOTO 00pa30BaHMUs.

B mnporpamme mno Owosormm (10—11 xmaccel, 0a30BBIi  ypOBEHb) peaqn30BaH MPUHITUI
MIPEEeMCTBEHHOCTH B U3y4yeHUU Ouosioruu, Ojaroaapst yemy B HEW MPOCMAaTPUBAETCS HANPaBICHHOCTh Ha
pa3BUTHE 3HAHWM, CBSI3aHHBIX C (POPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHHS, [IEHHOCTHBIX
OpUEHTAIMI JIMYHOCTH, IKOJIOTUYECKOTO MBILIUICHUS, MPEJCTaBICHUN O 37J0pOBOM 00pasze >XKU3HU U
OepeXKHBIM OTHOILIGHMEM K OKpyxkarouieil mnpupogHoir cpene. [loatomy Hapsmy ¢ HU3ydyeHUEM
001IeOUOIOTMUECKUX TEOPUid, a TaKXKe 3HAHUI O CTPOEHHUH KUBBIX CHCTEM Pa3HOTO paHra M CyIIHOCTH
OCHOBHBIX TMPOTEKAIOIIUX B HHUX I[POLECCOB B MporpaMme IO OHOJOTMH YIEIeHO BHHUMaHUE
WCIO0JIb30BAHUIO MOJIYYEHHBIX 3HAHUHM B MOBCETHEBHOW KHU3HU JUIsl pEUICHMs] IPUKIAIHBIX 3a7a4, B TOM
yycie:  NpodUIaKTUKKM  HACJEACTBEHHBIX  3a00JieBaHUM  4YelloBeKa,  MEIUKO-T€HETUYECKOTO
KOHCYJbTUPOBaHUSA, OOOCHOBAHMSI JKOJIOTUYECKH 1€71ecO00pa3HOro IMOBEACHHUS B OKpYKarolleu
MIPUPOIHON cpelie, aHanu3a BIUSHUS X035 HCTBEHHOH JesITeIbHOCTH YeJI0BeKa Ha COCTOSIHUE MPHUPOIHBIX
U UCKYCCTBEHHBIX 3KOCHCTEM. Y CUIICHUE BHUMAHMA K MPUKIAIHON HAIPaBIEHHOCTH y4eOHOTO MpeaMeTa
«buonorus» MPOIUKTOBAHO HEOOXOAUMOCTBHIO OOecreueHusi YCIOBHM [Uid pelieHUus OJHOM U3
aKTyaJIbHBIX 33/1a4 IIKOJIHHOTO OMOJIOTHYECKOro 00pa3oBaHus, KOTOpas MpeanoaraeT GopMUpoBaHUe y
oOyyarommxcs CHOCOOHOCTH  aJanTUpPOBATbC K  M3MEHEHHMSIM  JUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHpa.

buonorus Ha ypoBHE cpeaHero o0miero o0pa3oBaHus 3aHUMaeT BaxkHoe MecTo. OHa obecriednBaeT
(dbopMupoBaHre y OOy4aroOUIUXCsl MPEACTAaBIEHUN O HAYyYHOW KapTUHE MHpa, pacuupser u 0000maer
3HaHUS O KUBOW TPUPOJE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3aIlMH U SBOJIOHH,
co34aéT YCIOBHUS JJsi: TO3HAHUS 3aKOHOB JKUBOW MpHUpOAbI, (opmupoBanus (¢(yHKIMOHAIBHON
IPaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe3omacHoro oOpa3a >KW3HH, JKOJOTHYECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIIEHUS K KUBOU MPHUPOJIC U YETIOBEKY.



BoJbiioe 3HaueHne OMOJIOTHS UMEET TAKKeE U pCHICHUA BOCIIUTATCIIBHBIX W pa3BUBAIONI WX 3a4a4
cpenHero oOmiero oOpa3oBaHHS, CONMANM3alMU OOydarommxcs. M3ydeHue OHOJOTHU 00ecIeunBaeT
YCJIOBUSA IJIA q)OpMI/IpOBaHI/ISI HHTCJIJICKTYaJIbHbIX, KOMMYHUKAIIMOHHBIX U I/IH(I)OpMaI_II/IOHHLIX HaBBIKOB,
ACTETUYECKON KYIBTYpPbI, CIOCOOCTBYET WHTETPAIMU OMOJOTHYECKHX 3HAHHWKA C MPEICTABICHUSMH W3
IpYruxX y4yeOHBIX MPEAMETOB, B YAaCTHOCTH, (DM3MKU, XUMUH M reorpaduu. HazBaHHbIE MOJOKEHUS O
npeaHa3Ha4YCHUN y‘-IC6HOI‘O npeamMera «bnonorns» cocraBmIn OCHOBY IJid ONpPCACIICHUA IMOAXOAOB K
0TOOPY M CTPYKTYPUPOBAHHUIO €r0 COACPIKaHUS, MIPEJACTABICHHOTO B IPOrpaMMe 10 OUOJIOTHH.

OTt0op conepkanust yaueOHOTO Tipeamera «bruonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C MO3UIUN
KYJIbTypOCOOOPa3HOTO MOAX0/Aa, B COOTBETCTBUU C KOTOPHIM OOy4YaIOIMIMECs TOKHBI OCBOUTH 3HAHUS U
YMEHUS, 3HaYUMbIE i1 (OPMHUPOBaHUS OOIIEH KYJIbTYpBI, OMpPEICISIONINE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPYKAIOIICH MPUPOIHON cpejie, BOCTPeOOBAHHbBIE B MMOBCEIHEBHOM KM3HU M MPAKTUUYECKON
nesitenbHOCTH. Oco0oe MecTo B 3TOM cUCTEME 3HaHMM 3aHMMAIOT 3JIEMEHTHI COJEP)KAHUS, KOTOpHIE
CIIy’KaT OCHOBOM njisi (DOPMUPOBAHMS TPEICTABICHUNA O COBPEMEHHOUN E€CTECTBEHHO-HAyYHOW KapTHHE
MHUpa W ULOCHHOCTHBIX OpPHUCHTAIUAX JMYHOCTH, CHOCO6CTBYIOHII/IX rymaHusanuu OMOJIOTMYECKOTO
o0OpazoBaHwUsl.

CrpykTypupoBaHHE coAepKaHMs y4eOHOTrO MaTepuaia B IporpaMme 1o OMOJIOTMH OCYIIECTBICHO
C y4€TOM MPHOPUTETHOTO 3HAUEHUS 3HAHUK 00 OTIMUYUTENBHBIX OCOOCHHOCTSX >KMBOW MPUPOJBI, O €€
YPOBHEBOW OpraHM3aIllid W HBOJIONWU. B COOTBETCTBUM C ATUM B CTPYKType Yy4eOHOTO mMpeaMmeTa
«buonorus» BBIZICIICHBI CIEAYIONTNE COJepKaTeIbHbIe TUHUH: «broorus kak Hayka. MeTo sl HayqHOTO
no3HaHus», «Knerka kak Ouosoruueckas cucrema», «OpraHu3sM Kak OHOJIOTHYECKas CHCTEMay,
«CucreMa 1 MHOroo0Opasue OpraHu4yeckoro Mupa», «IBOJIIOLMS KUBOU MPHUPOJAB», «IKOCUCTEMBI U
MPUCYIIIAE UM 3aKOHOMEPHOCTH.

Lenp wu3yuenuss ywyebHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJaJieHUE
00y4aroUIUMUCS 3HAHUSAMU O CTPYKTYPHO-(PYHKIIMOHAIBHOM OpraHu3aliy KUBBIX CUCTEM PAa3HOTO paHra
U puoOpeTeHne YMEHHI HCIOIb30BaTh 3TU 3HAHMS JJIs TPAMOTHBIX JACWCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOIBI M PEIICHUS Pa3IMUHBIX )KM3HEHHBIX TPOOIIEM.

Joctmxenne nenu u3ydeHuss ydeOHoro mpenmera «buonorus»y Ha 0a30BOM  ypOBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOY4YalOIMMHUCA CHCTEMbl 3HAHUN O OHOJIOTMUECKUX TEOPHSIX, YUEHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIOTe3aX, MpaBUIIAX, CIYXKAIlUX OCHOBOM Juis (OPMUPOBAHUS MPEICTABICHUN O
€CTECTBEHHO-HAYyYHON KapTHHE MHUpPA, O METOJIaX HAY4YHOIO IO3HaHUS, CTPOEHUH, MHOrooOpaszuu u
O0COOCHHOCTSIX KMBBIX CUCTEM Pa3HOIO YPOBHS OPraHU3aIUH, BBIIAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH;

dbopMupoBaHre y OOy4aroIIMXCS [O3HABATENbHBIX, HWHTEIUJIEKTyadbHBIX U  TBOPYECKHUX
CIOCOOHOCTEH B Mpollecce aHaIM3a JaHHBIX O MyTAX Pa3BUTHS B OMOJIOTUM HAYYHBIX B3IJISNIOB, HJEH U
MOAX0JI0B K U3YYEHUIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alluy;

CTaHOBIIEHHE y oOyyarouuxcs oOmeil KyabTypbl, (YHKIIMOHAIBHOW TPAaMOTHOCTH, pa3BHUTHE
YMEHUI OOBSICHATH U OIICHUBATH SIBJICHUS OKPYKAIOIIET0 MUPA KUBOU MPUPOIbI HA OCHOBAHUH 3HAHUN U
OTIBITA, MOJYUYEHHBIX TPU U3YYEHUU OMOJIOTHH;

(dbopMupoBaHHE y 00YJArOIIUXCS YMEHUN WILTIOCTPUPOBATh 3HAUEHHE OMOJOTHYECKHX 3HAHUU B
MPAKTUYECKOW JIEATENIbHOCTU 4YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJOTUH H
arpoOUOTEXHOJIOTUA;

BOCIIUTaHHE YOSKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEJIOBEKOM OJKHMBOH  MPHUPOJIBI,
HEO0OXOIUMOCTH OEpEeXHOTO OTHOIIEHUS K HeH, COOMIOAeHHMS STHYECKHMX HOPM MpPU MPOBEACHUU
OMOJIOTMYECKUX HCCIIET0BAHUN;

OCO3HAHHE IIEHHOCTH OMOJIOTHYECKUX 3HAHMIA JJISl TIOBBIIICHUS YPOBHS YKOJOTUYECKOU KYIbTYPHI,
i GopMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



MIPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHI B TOBCEAHEBHOM KU3HU ISl OLICHKHU MOCIJIEICTBUMA
CBOECH JIeATEIPHOCTH 10 OTHOIICHUIO K OKPYXAIOIIEH cpeie, COOCTBEHHOMY 3/I0pPOBbIO, 000CHOBAaHUE U
coOnroieHre Mep MPoPHIAKTUKH 3200 ICBaHUN.

B cucreme cpeanero obmiero oopazoBanus «buonorus», nzydaemas Ha 6a30BOM ypOBHE, SIBIISCTCS
00s13aTeNLHBIM YUEOHBIM MTPEIMETOM, BXO/ISAIIM B COCTaB MPeIMETHOM 001acTi «ECTeCTBeHHO -HAyUHBIC
MIPEIMETHIY.

Jlist uzydenust 6uosioru Ha 6a30BOM YPOBHE CPEAHETO 0011ero 00pa3oBaHusi OTBOAUTCS 68 4acoB:
B 10 xacce — 34 yaca (1 gac B Hegento), B 11 kinacce — 34 gaca (1 yac B Hezelno).

COJAEPKAHUE OBYUYEHUSA

10 KJIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBsi3b OHOJOTMM C OOILECTBEHHBIMHU, TEXHUYECKUMHU U JIPYTUMH
€CTECTBEHHBIMU HayKaMu, (puinocodueil, STUKO, ScTeTUKON 1 mpaBoM. Poiib 61osoruu B popMupoBaHUN
COBPEMEHHOM HayuyHOU KapTuHbI MUpa. CucTeMa OMOJOrMYECKUX HaYK.

Metonpl MO3HAHMSI JKMBOM TpHUponbl (HaOMIoEeHUE, HKCIEPUMEHT, OINMCaHWEe, HU3MEpEeHHe,
KJ1accU(pUKaIus, MOJIeIMpOBaHHe, CTaTUCTUYECKasi 00pabOTKa JaHHBIX).

JdemoncTpaumnu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u ®@. Kpuk.

Tabnmuip! U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD».

JlabopaTopHble U NPaKTHYECKHE PadOThI:

[Tpaktrueckas padbora Ne 1. «/cronp30BaHne pa3IMUHBIX METOJIOB MPU M3y4E€HUN OMOJOTHUYECKUX
00OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 MX OPTraHU3AIUS.

’Kupwie cucrteMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus Oumosioruu. OTIWYue JKUBBIX CHCTEM OT
HEOpPraHUYECKOW PUPOIbI.

CpoiicTBa 6MOCHMCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHM3alMM OMOCHCTEM: MOJICKYISPHBIMH,

KJI€TOYHBIM, TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISIIIUOHHO-BUJIOBOM, 3KOCHUCTEMHBIHN
(6roreoneHOTUYECKHI ), OMOCEPHBIN.
JdemoncTpaumnu:

Tabmuub! u cxembl: «OCHOBHBIE MPU3HAKH KU3HIY, «YPOBHU OPraHu3aIluy >KHBOH MPUPOIBD».

Ob6opynoBanue: Moaens Mosiekyisl JJHK.

Tema 3. XuMHUYeCKHIi COCTAB U CTPOEHHUE KJIETKH.

XHWMHUYECKUH COCTaB KJICTKH. XMUMHYECKHE IEMEHTBI: MAaKpOAJIEMEHTBI, MUKPO3JIeMeHTh. Boaa u
MHHEpaJIbHBIC BEIICCTBA.

OyHKIMK BOJBI U MUHEPATbHBIX BELIECTB B KiieTke. [loanep:kanue ocMoTHYeCKOTo OanaHca.

benku. CocraB m cTpoeHne O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OenkoB. HesameHumble u
3aMEHMMbIE AMHHOKUCIOTH. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJIEKYIIbI
(mepBuYHasi, BTOpUYHAs, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XUMHYECKHE CBOWCTBa OEIKOB.
buonornyeckue pyHKIUN OEIKOB.

®depMeHTHI — Ononoruyeckue karaauzatopsl. CTpoeHue ¢pepMeHTa: aKTUBHBIN LIEHTp, cyOcTpaTHas
cnenuduaHocts. Kopepmentsl. Butamunbl. OTindus ¢epMEeHTOB OT HEOPTaHUYECKUX KaTaIn3aTOPOB.

VYrneBopl: MOHOCaXapuabl (TI0K03a, pub03a U Je30Kcupudo3a), Tucaxapuisl (caxaposa, JaKTo3a)
Y TIoJIMcaxapuabl (Kpaxmall, TITUKOTeH, [eJUTi003a). buonornueckue GyHKIMHA YTIEBOIOB.



Jlunuapl: TpuraMuepuasl, (ocoaumuasl, crepounsl. [ 'uapoduabHO-TUAPOPOOHBIE CBOWCTBA.
buonornyeckue Qynkuun nunuaoB. CpaBHEHHE YIIEBOJOB, OENKOB M JIMIHIOB KaK HCTOYHHKOB
SHEpPIruMu.

Hyxneunnoseie kucnotel: JIHK u PHK. Hyxieoruasl — MOHOMEpPBI HYKIEHMHOBBIX KHCIOT.
Crpoenne u ¢pyakiuu JHK. Crpoenue u ¢pynkunu PHK. Bunst PHK. AT®: crpoenue u GyHKIUH.

Huronorus — Hayka o kietke. Kinetounas Tteopus — npumep B3auMOJICHCTBUSA UICH U (AKTOB B
HayYHOM MO3HAaHUU. MeToAbl U3yUEHUSI KIETKHU.

Knerka kak nenoctHas »xwuBas cuctema. OOmMe NpU3HAKM KJIETOK: 3aMKHyTas Hapy)KHas
MemOpana, mosekynbl JJHK kak reneTrueckuii anmapar, cucteMa CHHTe3a Oeka.

Tumbr  KkieTok:  dykapuoTHyeckas M Tpokapuothdeckas.  OCOOCHHOCTH  CTPOCHHSA
npokapuoTuueckoil kinerku. Kierounas crtenka Oaxtepuil. CTpoeHHE HYKAapUOTHUYECKON KIIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KIETOYHAas CTEHKa, TJIUKOKAIMKC, UX (YHKIHHU.
[Tnasmartudeckass memOpana, e€ cBoiictBa U QpyHkiuu. [luronnazma u e€ opraHousisl. OqHOMEMOpaHHBIE
opraouasl kieTtku: OIIC, anmapat Tompmxu, nmszocomsl. [lonyaBTOHOMHBIE OpPraHOWIBI KJIIETKH:
MUTOXOHJIpUH, TutacTuabl. [Iporcxoxkaenre MUTOXOHApUN U twactua. Buabl mnactua. HememOpanubie
OpraHoufibl KJIETKH: PUOOCOMBI, KIETOUHBIM IIEHTP, LEHTPHOJIM, PECHUYKHU, KIYTHUKH. DyHKIHUU
OpraHouOB KJIETKU. BkitoueHus.

SAnpo — perymsatopHblii 1eHTp kieTkd. CrTpoeHue sjapa: siiepHas 000JI0uKa, KapHOIlIa3zMa,
XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BeIiecTB B KJIETKE.

JdemoncTpaumnu:

[Toptpetsr: A. Jleenryk, P. I'yk, T. llIBann, M. lIneiinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk, M.
Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammsbl: «Pacnipenenenne XMMUYECKUX 3JIEMEHTOB B HEKHUBOW mpupone», «Pacmpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOJIEN.

Tabmumsr 1 cxembl: «llepuoguueckas Tabauna XMMUYECKHX 3J€MEHTOB», «CTpOEHUE MOJIEKYIbI
BOJbI», «buocunTes Oenka», «CtpoeHue Moisekynbl Oenkay, «Ctpoenue ¢depmenrtan, «HykiaenHoBbie
kuciotel. JJHK», «Ctpoenue mosiekyabsl AT®», «CTpoeHue 3yKapuoOTHUUECKOM KiIeTKn», «CTpoeHue
KUBOTHON KIETKN», «CTpOECHHE pPACTUTENIbHOW KIETKW», «CTpoeHue NpPOKAPUOTHUYECKON KIIETKH,
«CTpO€eHHE s/1pa KIETKW», «YTIIEBOAb, «JIumuab.

O6opynoBaHue: CBETOBOW MHUKPOCKOII, 000pyA0BaHUE AJIsl MPOBEACHUS HAOIIOJCHHUM, U3MEPEHHUIA,
SKCIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEpUATbHBIX KIIETOK.

JlaGopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHas pabota Ne 1. «3ydyeHHne KaTaauTHYEeCKOW aKTUBHOCTH (pepMEHTOB (Ha mpumepe
aMUJIa3bl WK KaTalasbl)y.

JlaboparopHas pabota Ne 2. «/3yueHne cTpoeHUsl KIETOK pacTEHUH, )KUBOTHBIX U OaKTepuil Moj
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEN.

Tema 4. 7Ku3HeaeATeJIbHOCTD KJICTKH.

OOMeH BemiecTB, WJIM METab0IM3M. ACCUMHMIANMS (TUTACTHYECKHH OOMEH) W JUCCHUMMJISIINS
(aHepreTHyeckrii 0OMEH) — JIB€ CTOPOHBI €IMHOro Mpolecca MeTaboau3Ma. Pojab 3aKOHOB COXpaHEHUS
BEIIECTB M SHEPTUU B IOHUMAaHUU MeTaboIn3Ma.

Tumnbr oOMeHa BemiecTB: aBTOTPOGHBIN U reTepoTpodHbIif. Ponb GpepmMeHTOB B 0OMEHE BEIIEeCTB U
MIPEBPAICHUU SHEPTUU B KIIETKE.

®otocunTe3. CBeroBas U TeMHOBas (aszbl GporocuHTe3a. Peakuuu gorocunTesa. DPPeKTHBHOCTD
¢dorocunTesa. 3HaueHue GoToCUHTE3a IS )KU3HU Ha 3emuie. BiusiHue ycinoBuii cpeabl Ha (GOTOCHHTE3 U
CrocoObI MOBBIILIEHUS €r0 MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHHIH.



XemocuHTe3. XeMOCHHTE3UpYIoLIie OakTepun. 3HAYeHNE XeMOCHHTE3a JJIs )KU3HU Ha 3emMIie.

DOHepreTuyecknii oOMeH B KJeTKe. PacuieniieHune BemIECTB, BBIICICHHWE M aKKyMYJIHpPOBAHHE
SHEPTUU B KIETKE. DTarbl 3Heprerudeckoro oomena. ['mukonus. bpoxenue u ero Bunsl. Kucinoponnoe
OKHCIICHHE, WM KJeTouyHoe apixanue. OxuciaurenbHoe (ocpopunupoBanue. IPHEKTHBHOCTD
HHEPTreTUYECKOTO 0OMEHA.

Peakiun marpuuHoro cunresa. I'enermueckas mHpopmamus u JJHK. Peanuzanms renermueckoit
nHpopManuu B KiIeTKe. ['eHeTHuecknii koa u ero cBoicTea. Tpanckpunims — MaTpudsbii cuate3 PHK.
Tpancnsmus — OuocuHTe3 Oenka. Dranbl TpaHcmsiuuu. KomupoBanune amMuHOKUCIOT. Poie pubGocom B
OonocuHTe3e OenKa.

Hexnerounsie ¢opmbl xu3Hu — BUpychl. Mcropusi oTkpeitusi BupycoB (. W. VBaHOBckuit).
OCOOEeHHOCTH CTPOCHUS M KU3HEHHOTO IHKJIA BHPYcoB. bakreprodaru. bone3nu pacrenuii, )KUBOTHBIX U
4eJloBeKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHnonedpunura yenoseka (BUY) — Bo36yaurens CITN da.
OOpaTHast TpaHCKpUIUs, peBepTaza M HHTerpasza. [lpoduinakTuka pacnpocTpaHEHUS BUPYCHBIX
3a00JIeBaHU.

JdemoncTpaumnu:

IToptpetsr: H. K. Konbros, JI. . UBanosckui, K. A. Tumupsses.

Tabmumper u cxembl: «Tunel nutanus», «Metaboausm», «MHUTOXOHIPUS», «DHEPreTHUECKUN
obmeny», «Xmopormiacty, «Dorocuntes», «Ctpoenune JHK», «Ctpoenne u (HyHKIIMOHUPOBAHUE TEHA,
«Cunre3 6enka», «['eHernueckuit kon», «Bupycey», «bakreprnodarn», «CTpoeHHe W KU3HEHHBIN UK
Bupyca CIIN/1a, Oakreprodaray, «Pemnukanus JHK».

Ob6opynoBanue: moaenu-amumukanun «Yasoenne JIHK u tpanckpunmmsy, «buocunres Oemkay,
«CTpoeHue KIeTkn», MoJiens cTpykTypsl J1HK.

Tema 5. PazmHokeHMe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Kierounsrii uki, wiv >kKM3HEeHHbIN UK KieTkd. MaTepdaza u mutos. Ilporecchl, mporekaromniye
B nHTep(aze. Perumkamus — peakuust marpuunoro cuaTe3a JJTHK. Ctpoenne xpomocom. XpoMOCOMHBIH
Habop — KapuoTHr. JUITONAHBIA U TaITIOUAHBIA XPOMOCOMHBIE Ha0opbl. XpoMatuabl. [{utomorndyeckue
OCHOBBI Pa3MHOKECHHS U MHAWBUIYAJILHOTO PA3BUTHS OPTaHU3MOB.

Henenne xnerkn — Murto3. Cramum murosa. [Ipomecchl, mpoucxoisiiue Ha pasHbIX CTaIUsIX
MHUTO3a. BHOJIOrn4ecKuii CMBICII MUTO3a.

IIporpammupyemast rudesb KJIETKH — aloITO3.

@®opMbl Pa3MHOKEHHUS] OpPraHU3MOB: OecCIojioe U I0JoBoe. Buapl 0ecrosoro pasMHOXEHHS:
JieICHUe HAaJBOE, IIOYKOBAHWE OJHO- W MHOIOKIETOYHBIX, CIOPOOOpa3oBaHUE, BEreTaTUBHOE
pazMHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEJICKLUU.

ITonoBoe pa3MHOXKEHHE, €ro OTINYUS OT OECHOJIOrO.

Meito3. Cragun Mmeiio3sa. I[Ipoueccsl, mpoucxosaiuye Ha cTaauax Menosa. [loBenenue xpomMocom B
Menose. Kpoccunrosep. buonorudeckuii CMbICII M 3Ha4€HUE MeH03a.

I'ametorene3 — mnpouecc 0o0pa3oBaHMs MOJIOBBIX KIETOK Yy JKUBOTHBIX. I[loyoBbIE Kene3bl:
CEeMEHHUKU U siMYHUKH. OOpa3oBaHue U pa3BUTHE MOJOBBIX KIETOK — raMeT (CrepMaTo30u/l, SHIEeKIeTKa)
— cnepmaroreHe3 U oBoreHe3. (OCOOEHHOCTM CTPOEHHUS SIMIEKIETOK W CHepMaTO30U[OB.
Onnonoreopenue. ITapreHorenes.

WupuBuayansHOoe pa3BuTHE (OHTOTEHe3). OMOpHOHaNbHOE pa3BUTHE (3MOpHOTreHe3). OTambl
SMOPHOHAIIBHOTO PAa3BUTUSl Yy MO3BOHOYHBIX >KMBOTHBIX: JpOOJEHME, TacTpyJslus, OpraHOTEHE3.
[ToctamOproHanbHOE  pa3BUTHE. THUMBI  TOCTIMOPHMOHATIBHOTO  PA3BUTUA:  MpPsIMOE, HENpSIMOe
(TmurHOYHOE). BrinsiHue cpespl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJCTBa.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOIO PpACTEHMs: CTPOECHHUE CEMEHM, CTaIuH
pa3BUTHL.



JdemoHcTpaumnu:

Tabmuuer u cxembl: «DPOpMBI Pa3MHOKEHHS OPraHU3MOBY», «/IBOifHOE OIJIOJOTBOpPEHHE Y
LIBETKOBBIX pacTeHui», «BererarnBHoe pa3MHOXEHUE pacTeHMi», «/leneHne kieTku OakTepuii»,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHue XpomocoMmbly, «Kietounbsrii mukimy, «Permkanus JIHK»,
«Muro3s», «Meiosy, «IIpamoe n HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIIEKOIUTAIOIUX U YEJI0BEKay,
«OCHOBHBIE CTaJJUN OHTOI'CHE3a.

O6opynoBaHue:  MHKpOCKONI,  MHKpomnpemnapatsl  «CnepMaro3ouibl  MJIEKOIUTAIOLIETr0»,
«nnexnerka mekonuraroniero», «KaprnokuHes B KIETKaX KOpPEIIKa JyKa», MarHuTHash MOJENb-
amumkanus «Jlenenue kierkm», moaens JJHK, Moaens MetadazHOH XpOMOCOMEI.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

Jlaboparopuas padora Ne 3. «HabmroneHre MUTO3a B KIIETKaX KOHYMKA KOPEIIKA JIyKa Ha TOTOBBIX
MHKpOIIpernaparax.

Jlabopatopnass pabota Ne 4. «M3yueHue CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpernaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3BuTHs TeHETUKH. Ponp nurtosiornn u 3MOpHOJIOTHH B
CTaHOBJIEHUM T'€HETUKH. BKilaj pocCHHCKUX W 3apyOeKHBIX YYEHBIX B pa3BUTHE T'€HETUKH. MeTombl
TeHEeTUKH  (THOPUIOJIOTHYECKHH, [UTOTCHETHUECKUH, MOJEKYIIpHO-TeHeTHYecKni). OCHOBHBIE
TE€HETUYECKUE MOHATHA. [ eHeThUecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIMBAHU .

3aKOHOMEPHOCTU HacleOBaHMs MPU3HAKOB, ycTaHoBieHHble [. Mennenem. MonoruGpuaHoe
CKpelllMBaHHe. 3aKOH eIuHO-00pa3usi TMOpHUI0B NepBOro nokoJieHus. IlpaBuno nomMuHUpoBaHUS. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctotel raMer. [1o1HOE M HENOJIHOE JOMUHHUPOBAHNE.

JluruGpuaHoe ckpelrBanye. 3aKOH HE3aBUCUMOTO HacjeloBaHus NMpu3HakoB. Llurorenernyeckue
OCHOBbl  JWUTHOPUIHOTO  CKpelMBaHMs.  AHanu3upylollee  ckpemuBaHue.  Vcmosb3oBaHue
aQHAJIM3HUPYIOIIETO CKPEIIMBAHUS JIs OTIpEeAETICHHsI TEHOTUIIa OCOOH.

CuemuieHHOe HacienoBaHue mpu3HakoB. Pabora T. Moprana mo CIETUICHHOMY HacJIeIOBaHHUIO
reHoB. HapylieHue crerienus TeHOB B pe3yibTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEICTBEHHOCTH. [ eHeTHUeCKue KapThl.

I'enetnka mnosia. XpoOMOCOMHOE ONpEIEICHUE I0J1a. AyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHsle U rereporaMeTHble Opranu3Mbl. HacienoBanve npu3HakoB, CUEIJIEHHBIX C TIOJIOM.

N3menunBocTh. BuIbl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HaclelICTBeHHas. Posib cpenpl B
HEHACJIEACTBEHHOU M3MEHYUBOCTH. XapakTepuctuka MOAU(PUKAITIOHHOM U3MEHYHMBOCTH.
Bapuaunonnsii psin u BapuanuonHas kpuas. Hopma peaknuum npusHaka. KomgudecTBeHHblE U
KaueCTBEHHbIE MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHnasi, uiau reHOTUNIMYECKas, M3MEHYMBOCTh. KoMOMHATHBHASI N3MEHYHBOCTh. Melo3 u
MOJIOBOM MpollecC — OCHOBa KOMOMHATUBHON W3MEHYMBOCTH. MyTaluoHHasT HM3MEHUYHUBOCTbD.
Knaccudukanuss Myranmii: TeHHbIE, XPOMOCOMHBIE, Te€HOMHbIE. YacToTa W TPUYUHBI MYTallH.
Myrarennbie (akTOpbl. 3aKOH TOMOJIOTMYECKHX pSAI0B B HacleACTBEeHHOM wu3MeHunBoctu H. .
Basuiiosa.

BuesigepHas HacneCTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka 4enoBeka. Kapumotunm denoBeka. (OCHOBHBIE METOABI TI'E€HETHKH  YEJIOBEKA:
reHealornyeckuii, OJIM3HELOBBIN, HUTOI€HETHYECKHH, OMOXMMHUYECKHH, MOJEKYISIpHO-T€HETUYECKUH.
CoBpeMEHHOE ONpENENIEHNE TEHOTHIA: IOJHOTEHOMHOE CEKBEHMPOBAaHUE, T'€HOTHIMPOBAHHE, B TOM
yucie ¢ nomoibio [11[P-ananu3za. HacnencteenHslie 3a00s1eBaHMs yeloBeKa: TeHHbIE 00JIe3HHU, 00JIe3HHU €
HACJIe/ICTBEHHON MPEepacloI0KEeHHOCTbIO, XPOMOCOMHBIE Oosie3HH. CoMaTHYecKue U TeHEepaTHBHBIC
mytanud. CTBOJIOBBIE KIETKHU. [IpUHIUMIBI 310pOBOTrO0 00pasa >KWU3HU, JUATHOCTUKH, MPO(PUIAKTUKA U



JICYEHUs] TEHEeTHYECKUX OoJie3Hel. MennKo-reHeTUUeCKOe KOHCYIbTUPOBAaHUE. 3HAYEHUE MEIULIUMHCKON
TCHETUKH B MPEJIOTBPAILEHUH U JICYCHUN T'eHETUYECKUX 3a00JIeBaHHI YeloBeKa.

JdemoHncTpaumnu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B. Tumodeer-Pecorckuii,
H. W. BaBunos.

Tabmuuer 1 cxembl: «MOHOTHOPUAHOE CKPEUIMBAHWE W €T0 IIMTOTEHETHYECKas OCHOBa», «3aKOH
pacilenyieHus] M €ero ULUTOIeHETHYecKass OCHOBa», «3aKOH YHUCTOTHI Tramer», «JurubpuaHoe
cKpenBanuey, «L{uromornyeckne 0CHOBBI JUTHOPHIHOTO CKpeInBaHus», «Meito3y, «B3anmoeiicTBue
aJJIENIbHBIX TE€HOB», «l eHeTMueckue KapThl pPAaCTEHUM, KUBOTHBIX M UelOBEKa», «l'eHeTuka moJjay,
«3aKOHOMEpPHOCTH HACJIEOBaHMs, CLEIUIEHHOIO ¢ NoJoM», «KapuoTumbel uenoBeka M >KUBOTHBIXY,
«Bunmel m3meHunBocTHY, «MoaudukannoHHas W3MEHUMBOCTHY», «HacnemoBanue pesyc-gaxrTopay,
«['eneruka rpynn KkpoBu», «MyTalmoHHasi UK3MEHUNBOCTH.

O6opynoBanue:  Mojenu-anmiaukanuu — «MoHorubpugHoe — ckpemuBaHuey,  «Hemomnoe
JOMHMHUpOBaHHe», «JlurubpugHoe ckpemuBaHue», «llepekpécT XpomMocoM», MHUKpPOCKON H
MuKpomnpenapar «Jlpo3zodpuna» (Hopma, myTanuu (GopMbl KPbUILEB U OKpacku Tena), repdapuil «l opox
ITIOCEBHOM.

JlabopaTopHble U NPAKTHYECKHE PadOThI:

Jlabopatopnast pabora Ne 5. «l3ydyenwe pe3yabTaTOB MOHOTHOPHUAHOTO H JUTHOPUIHOTO
CKpEIMBAaHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIpEnapaTax.

Jlabopatopnast pabota Ne 6. «M3ydeHne MoOau(MUKAITMOHHON W3MEHYMBOCTH, TOCTPOEHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

JlabopaTtopnast pabota Ne 7. «AHanm3 MyTamuii y 1po30¢uisl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[Tpaktruueckast padota Ne 2. «CocTaBlIeHUE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBbBI 0MOTEXHOJIOTUH.

Ceneknus Kak Hayka M IPoIecC. 3aposKICHHUE CEICKIIUK U JoMecTukanus. Yuenne H. M. BaBunosa
O ILEHTpaxX MPOUCXOXKICHUS M MHOrooOpa3usi KyJabTypHBIX pacTeHHil. LleHTpbl mnpoucxoxaeHus
JOMAIIHUX XKUBOTHBIX. COpT, MOpOIa, MITAMM.

CoBpeMeHHbIE METOIbI CeNeKIMU. MacCcoBbIi 1 MHAUBUAYAIbHBINA OTOOPHI B CENIEKIIMU PACTCHUN U
KUBOTHBIX. OleHKa 3KcTepbepa. biM3kopo/cTBEHHOE CKpeluBaHHe — WHOpuUAMHT. Uuctas JIUHHSL.
CkpemuBanue uucThix JuHUH. ['erepo3uc, mimm rubpunnas cuina. HepoacTBeHHOE CKpelIMBaHHE —
ayropuaunr. Otnanénnas rubpuauzanus U e€ ycnexu. VICKYCCTBEHHBIH MyTareHe3 M MOJIydeHHUe
MOJIMIUIONJOB. JIOCTHKEHUS CENEKIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kkak oOTpacib OpPOU3BOACTBA. ['€HHas WHXEHepus. OTambl  CO3AAHUS
pexomOunantHoit JIHK u Tpancrenusix opranusmoB. Kierounas wmkeHepus. KieTrouHble KyabTypHI.
MUuKpOKIIOHaIBHOE pa3MHOXEHUE pacTeHuil. KiionupoBanue BBICOKOITPOIYKTUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHM3MOB. DKOJOru4yeckue u studeckue mnpodinembl. MO — reneTudecku
MOAU(PHUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHcTpauu:

IToptpersr: H. U. Basuios, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHoB.

Tabnuupl u cxeMbl: kapTta «LI[eHTpBI TPOUCXOXKAECHUS U MHOrooOpa3usi KyJIbTYPHBIX PacTEHUI,
«[lopoapl JOMaIIHUX >KUBOTHBIX», «CopTa KyIbTYpHBIX pacTeHui», «OtrnanéHHas TUOpUIU3ALUY,
«Pabotel akagemuka M. @. MBanoBa», «lloaumiaonaus», «OO0bekTbl OmoTexHonorum», «Kmerounsle
KYJIBTYpPBI ¥ KJIOHUpOBaHUE», «KOHCTpynpoBaHUE U IEPEHOC F€HOB, XPOMOCOM.

OO6opynoBaHue: MyJSDKU IJI0JIOB M KOPHEIJIOZ0B JUKUX (OPM U KYJIBTYPHBIX COPTOB PACTEHMH,
rep6apuii «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Okckypeusi «OCHOBHBIE METOJIbI M JIOCTHKEHHUS CEJeKIMU PpACTeHUH U IKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO ()epMY, COPTOUCIIBLITATEIBHBINA YIaCTOK, B TEILUIMYHOE XO3SHUCTBO,
1abopaToOPHI0 AarpOYHUBEPCUTETA UITU HAYIHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[Ipeanochlnkn BO3HUKHOBEHHUSI SBOJIONMOHHON TEOPUHU. DBOJIOLMOHHAS TEOpUs U €€ MECTO B
Onosornu. BrusiHue SBOIOIMOHHON TEOPUU HA Pa3BUTHE OMOJIOTUH U APYTHX HAYK.

CupzerenbcTBa sBosionMU. IlaneoHTonornueckue: MoCaeAOBATEIbHOCTh IOSBIECHUS BHUIOB B
MAJIGOHTOJIOTUIECKOH JIeTonnCH, iepexoaHbie Gopmel. broreorpaduyeckne: cXoacTBO U paznuuue GayH
1 (0p MaTepuKoB U OCTPOBOB.

OMOpHOJIOrMYecKHue: CXOACTBA U pa3iuuus OSMOPHOHOB pa3HBIX BHUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJOTHYHbIE, AHAJIOIMYHbIE, PYAMMEHTAapHbIE OpraHbl, aTaBU3MBI.
MouekynapHO-OMOXUMUYECKHE:  CXOJACTBO  MEXaHM3MOB  HACJIEACTBEHHOCTM U OCHOBHBIX
MeTab0IMYECKUX MyTell y BCEX OPraHUu3MOB.

OposroroHHas Tteopusa Y. Jlapsuna. IIpeanocbulku BO3HUKHOBEHMS AapBUHU3MA. J[BHKyline
CWJIBI 3BOJIOUMH BUAOB TO JlapBuHY (M30BITOYHOE Pa3MHOKEHHE IpPH OTPaHUYEHHOCTH PECYpPCOB,
HeompeAenéHHass H3MEHYUBOCTh, 00ph0a 3a CyIIECTBOBAHHE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust 3Bosonnu (CTD) u e€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBostorus. [Tomysius Kkak equHUIa BUAa U 3BOJIOLUH.

JBukymue cuibl (pakTophl) HBOJIOUMM BUIOB B MpHUpojae. MyTalMOHHBIM Ipolecc Hu
KOMOMHATHBHAs U3MEHUYUBOCTh. [lonmymsiimoHHbIe BOJIHBI U Apeiid reHoB. M3onsnus u Murparusi.

EcrecTBenHbIi 0TOOP — HanpaBAOmMui GakTop 3Bosonun. DopMbl ECTECTBEHHOTO 0TOOpA.

[Ipucrmoco6aeHHOCT, OpPraHW3MOB Kak pe3yibTaT dBojionuu. [IpuMepsl mpucrnocoOaeHun y
Opranu3MoB. ApoMOP(O3bl U UINO-aJANTALIUH.

Buna u Bunoo6pazoanue. Kputepun Buaa. OcHoBHBIC (DOPMBI BUA00Opa3oBaHUs: TeorpadudecKkoe,
9KOJIOTMYECKOE.

Makposomtorusi.  DopMbl  3BOMIONMM:  (puIeTHYecKas, JWBEpPreHTHas, KOHBEpreHTHas,
napajuiensHas. HeoOpatuMocTh SBOMTIOIHH.

[IpoucxoxxaeHre OT HeclenuaIu3UpOBaHHBIX MpeakoB. llporpeccupyromias crenuain3amms.
AnantuBHas paguaius.

JdemoncTpaumnu:

[Toptpetsr: K. JIunneit, K. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, 2. I'ekkenb, O.
Mrosnnep, A. H. Ceepuos.

Tabnumpel 1 cxembl: «Pa3BuTHE OpraHMYecKOro Mupa Ha 3emie», «3apoJIbId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOPY,
«MHoroobpa3zue COpTOB  pacTeHuit», «MHoOroobpasue TmOpoa  KUBOTHBIX»,  «llomymsiumy,
«MyTallMoOHHasi HW3MEHUYUBOCTH», «ApoMopdossl», «Manoamanranumy», «OOmas aereHeparus»,
«/IBmxymme cuibl sBororuny, «Kapra-cxema Mmapmipyra mytemectBus Y. [lapeuna», «bopwrba 3a
cymiectBoBanue», «lIpucrnocoOneHHOCTs,  opraHu3MoB», «l'eorpaduueckoe BHUIO00Opa3oBaHUE,
«DKOJIOTUYECKOE BII000pa30BaHHE.

O6opynoBaHue: KOJUIEKIIHS HACEKOMBIX C PA3IMYHBIMU TUIIAMH OKPAaCKH, HAOOp TIOJO0B U CEMSH,
koJutekius «[IpuMepsl 3alTUTHBIX MPHUCTIOCOOICHUN y KUBOTHBIX», MOJeNb «OCHOBHBIE HAINpPaBICHHUS
IBOJTIOIHIY, 00bEMHAS MOAETh «CTpOEHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpaduyeckas kapra mupa, KOJUeKIHs «DOpMbI COXPaHHOCTH HCKOMAEMBIX XHBOTHBIX U
pacteHuii», wmonenb ammukanus «llepekpéct xpomocom», BiaxHble Ipenaparel  «Pa3Butue
HAcCeKOMOTo», «Pa3BuTHe JArymIku», MUKponpenapar «/Ipozodpuna» (Hopma, Myraun (GopMbl KpbLUIBEB
U OKPACKH TEJa).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

JIaGopatopnas padota Ne 1. «CpaBHeHHE BHIOB 110 MOP(HOIOTUIECKOMY KPUTEPHUIO».

JlaboparopHas padora Ne 2. «Omnucanue mMpuUCrOoCOOIECHHOCTH OpPTaHM3Ma M €€ OTHOCHTEILHOTO
Xapakrepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KM3HU Ha 3emJie.

JloHayuHbl€e NPEJCTABICHUS O 3apOKICHUH XU3HU. HayuHble rUnoTe3bl BO3HUKHOBEHUS KU3HU Ha
3emte: abnoreHes v MmaHcrepMus. XUMHUYECKask IBOJIOIHSA. AOUOTEHHBIM CHHTE3 OPTaHUYECKUX BEIIECTB
13 HEOPraHM4eCcKUX. DKCIEPUMEHTAIbHOE MOJITBEPKACHHE XUMUYEeCKO 3Bostonuu. HauanbHble sTamsl
ouonormueckoir sBomonuu. [unoreza PHK-mmupa. ®opmupoBaHue MeMOpaHHBIX CTPYKTYyp U
BO3HMKHOBEHHE NpPOTOKJIETKU. llepBble kieTku U uX 3BojtonusA. POPMUPOBAHHE OCHOBHBIX T'PYII
YKUBBIX OPraHU3MOB.

PazButne xxu3nu Ha 3emuie mo spam u nepuonaaM. Karapxeit. Apxelickasi U MpOTEPO30UCKas IPHI.
[Taneo3oiickast 2pa u €€ TepHOAbl: KEeMOPUHCKHI, OPJOBUKCKHHA, CHIYPUHUCKHM, JIEBOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so3oiickas 3pa U €€ MepHoIbl: TPUACOBBIN, FOPCKUA, METOBOM.

Kaiino3zoiickas spa v €€ nepuo/ibl: MaJeOreHOBbI, HEOT€HOBbBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIMMaTa M TeoJIoTHYecKuX mpoiieccoB. (OCHOBHBIE ATambl  SBOJIIOLHH
PacTUTENBHOTO M KMBOTHOTO Mupa. Apomopdo3bl y pacTeHud M KUBOTHBIX. IlosiBieHue, pacuBer u
BBIMHUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MUpa Kak OTpaKeHue 3BOIMOUMU. OCHOBHBIE CUCTEMAaTHUYECKUE I'PYIIIbI
OpraHU3MOB.

DBOJIONMS 4YEJIOBEKAa. AHTPONOJIOTHS Kak Hayka. Pa3BuUTHE MpEACTaBICHUN O MPOUCXOKICHUU
yenoBeka. Meroasl u3ydeHHsl aHTpomoreHe3a. CXoacTBa W pasivyuMsl 4YeJIOBEKAa W )KUBOTHBIX.
CucremaTnuecKkoe MoJIOKEHHUE YEI0BEKa.

JBuxymue cuibl (daktopbl) aHTponoreHe3a. HacnencTBeHHass M3MEHYHMBOCTh U €CTECTBEHHBIM
ot0op. Ob1ecTBEeHHBIN 00pa3 )KU3HHU, U3TOTOBJICHUE OPYAUN TPY/AA, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaJUU WU BETBU 3BOJIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UenoBek ymensiid, Yenosek
npAMoxXoJsauii, YenoBek HeaHaepTanbCkuid, UemoBek pa3ymHbld. Haxoaku HMCKOMaeMbIX OCTATKOB,
BpeMsi CYIIECTBOBaHMsI, 00JaCTh pacpOCTpaHeHus], 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OPYIUSL.

UYenoBeueckne pacbl. OcHOBHbIE OOJbIIME pachkl: €BpomeouaHas (eBpasuiickas), Herpo-
aBCTpaJOHIHas (3xBaTOpHaNIbHAs), MOHTOJIOH/IHAS (a3marcko-aMepuKaHCKas). Yepthl
MPUCTIOCOOJIEHHOCTH TPEACTaBUTENeH YeJIOBEUECKUX pac K YCIOBHUSM CylIeCcTBOBaHHS. EQMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemMoHcTpanum:

IToptpetsr: @. Penu, JI. Ilactep, A. . Onapun, C. Munnep, I'. IOpu, Y. /lapsus.

Tabmuier 1 cxeMbl: «Bo3HukHoBeHne CONHEUHOU cUCTEMBbl», «Pa3BUTHE OPraHMYEeCKOrO MHpPay,
«PactutenbHas knetka», «KuoTtHas kineTka», «l[Ipokapuoruueckas kietka», «CoBpeMeHHas cUCTeMa
OpraHu4eckoro Mupa», «CpaBHEHHE aHATOMUYECKHX UYEpT CTPOEHHUS YelloBeKa M YeJOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKMX HAaXOJIOK HPEIKOB COBPEMEHHOTO YEJIOBEKay,
«/IpeBHelmue nroan», «Ipesrue moan», «llepBbie coBpeMeHHBbIE 0N, «HenoBeuecKkue pacoh».

Ob6opynoBanue: Mymspku «lIpoucxoxaenue yenoBeka» (OIOCTBI aBCTPAJIONUTEKa, MUTEKAHTPOIA,
HeaHJIepTaJiblla, KPOMAHBOHIIA), CIETKU MM M300paXeHUsI KAMEHHBIX OpYAUN MEepBOOBITHOTO YeloBeKa
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(xamMHU-"OTITIEpHI, pyOMIIa, CKpebia), reoxpoHoJIorndeckas Tabnuma, KouieKus «PopMbl COXpaHHOCTH
HCKOIMAeMbIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble U NPAKTHYEeCKHE PadoThI:

[Ipaktaeckas padora No 1. «M3ydeHHe HMCKOMAEMBIX OCTAaTKOB PACTCHHM W JKUBOTHBIX B
KOJUICKLIASIX).

DKCKypcHsi «DBOJIIOIUS OPraHMYEeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-HAyYHBINM WU
KpaeBeIYECKUI My3ei).

Tema 3. Oprann3msl M OKpY:Kal0IIas cpeaa.

DKOJIOTHSI KaK HayKa. 3aJayd U pa3lieibl IKOJOTHH. METOIbl HKOJIOTHYECKUX HCCIICIOBAHMIA.
DKOJIOTHYECKOE€ MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OuTaHUS OPraHU3MOB: BOJIHAS, HA3EMHO-BO3AYIIIHAS, TIOUYBEHHAS, BHYTPHOPTaHU3MCHHAS .

Oxosornueckue  (akropel.  Kmaccudukanmss  dkomoruueckux — (GakTopoB:  aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTEeHHBIE. J[elicTBHE 3KOJIOTHYECKUX (haKTOPOB HA OPTaHU3MBI.

AOuoTtudeckue ¢GakTOpbl: CBET, TeMIeparypa, BiIakHOCTb. Doromepuonusm. [IpucnocobneHus
OpPraHU3MOB K JCUCTBUIO aOMOTHYECKUX (PaKTOPOB. brosiorndeckue puTMeol.

buotnueckue Qaxropel. Buasl OHMOTHYECKMX B3aUMOJIEHCTBHI: KOHKYPEHIMS, XWUIIHUYECTBO,
cuM6buo3 u ero Qopmel. IlapasuTusm, Koomepamusi, MyTyalIn3M, KOMMEHCaIW3M (KBapTUPAHCTBO,
HaxJICOHWYeCTBO). AMEHCAIU3M, HEUTpaau3M. 3HauYeHHE OWOTHYECKUX B3aUMOJCHCTBUN NS
CYIIIECTBOBAHUS OPTaHU3MOB B MIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapPaKTEPUCTUKUA MOmysiuu. OCHOBHBIC TIOKA3aTeNH TOIMYJISIUN: YHCICHHOCTD,
MJIOTHOCTh, POKJIA€MOCTh, CMEPTHOCTh, IPUPOCT, MUTpalus. [MHaMHUKa YUCICHHOCTU MOMYJSAIUA U €&
perymsius.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymbonsar, K. @. Pynse, O. ['ekkens.

Tabmuupr u cxembl: kapta «lIpupoansie 30HBI 3emin», «Cpembl OOUTaHUS OPTAHH3MOBY,
«Dotonepuoauzmy», «llomynsnuuy, «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYNSIIMM WH(Y30pUu-
Typenbkn», «llumessie nenmy.

JlaGopaTopHble H IpaKTU4ecKue padoTbi:

JlaGopatopnass pabora Ne 3. «Mopdoaornueckne OCOOEHHOCTH paCTEHHUW M3 Pa3HBIX MECT
oOUTaHUSDY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktrueckas padota Ne 2. «IToac4€T MIOTHOCTH MOMYJISIMI Pa3HBIX BUIOB PACTCHUI.

Tema 4. Cool0miecTBa U 3K0JI0rHYECKHE CHCTEMBI.

CooOmiectBo opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAsi, MPOCTPAHCTBEHHAs,
Tpoduueckas (rumieBas). Buabi-noMmuaanTel. CBsI3u B OHOIICHO3E.

Okonoruueckue cucteMbl  (3kocucteMbl). [lonstue 00 »dkocucteMe U OHOTeolEHO3E.
QOYHKIMOHAIbHBIE KOMIIOHEHTBI 3KOCHCTEMBI: IMPOAYLUEHThI, KOHCYMEHTBI, peayLeHTbl. KpyroBopoT
BEIIECTB M MOTOK SHEPruu B dKocucteme. Tpoduueckue (MUILEBBIE) YPOBHU 3KocucTeMbl. [lurieBbie
nenu u cetd. OCHOBHBIE MOKA3aTENH dKOCHUCTEMBI: OMomacca, MpOAYKIUs. DKOJIOTUYECKUE MUPAMUIBI:
MPOIYKIIMH, YUCIEHHOCTH, Oromacchl. CBOICTBA AKOCUCTEM: YCTOHYHBOCTh, CAMOPETYISIUS, Pa3BUTHE.
Cyxkueccus.

[IpuponHbie  sKOCHCTEMBI. DKOCHCTEMBI 03€p M peK. OKOCHUCTeMa XBOWHOTO  WJIU
IIMPOKOJIMCTBEHHOIO JIeca.

AHTpPOTIOTEHHBIE  OKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YpOoskocuctembl. buonorudeckoe u
XO035IIICTBEHHOE 3HAYCHHE arpO3KOCUCTEM B YPOOIKOCHCTEM.

buopasnooOpazue kak dakrop ycToiumBocTH dKocucTeM. CoxpaHeHHe OHOJOTHYECKOTrO
pa3Ho0Opa3us Ha 3emIie.

11



VYuenne B. U. Bepuaackoro o 6uocdepe. I'panunbl, cocraB u crpykrypa Omocdepst. JKupoe
BemecTBO M ero (yHkmuu. OcoOeHHOCcTH Omochepbl Kak TIIOOATBbHON AIKOCHCTEMBI. J[nHaMuveckoe
paBHOBecue 1 oOpaTHasi cBsi3b B OHocdepe.

KpyroBopoTs! BemiecTB U OMOreOXMMHUYECKHUE LIUKIIBI 3JIEMEHTOB (YIiiepoJia, a30Ta). 30HAJIbHOCTD
ouochepsl. OCHOBHBIC OMOMBI CYIITH.

YenmoeuectBo B Omocepe 3emim. AHTPOINOreHHBIC W3MEHEHUs B Ouocdepe. [modanmbHBIC
9KOJIOTMYECKUE TPOOIIEMBI.

CocymecTBoBaHHE TpUpoAbl W uenoBedecTBa. CoxpaHeHume OHMOpa3zHOOOpasusi Kak OCHOBA
ycroitunBoctn Onocepsl. OCHOBAa PpAalMOHAIBHOTO YIPABICHHS TNPUPOJHBIMUA pecypcaMd H  HUX
ucnoJib30BaHue. JloCTHKeHUs: OMOJIOTMH U OXPaHa IPUPO/IbI.

JdemoHcTpaumnu:

[Moptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

Tabmupsr u cxembl: «llumessle nenu», «buoneHo3: cocraB W CTpyKTypay», «llpupoaHbie
coobmectBa», «llenn nmutanusy, «IKoyoruyeckas nupamuaa», «buocdepa m denosek», «Ixocucrema
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTeMa XBOWHOTO Jecay, «bHomeHo3 BomoéMayn, «ArporeHo3»,
«IIprMepHBIE aHTPOIIOTEHHBIE BO3JCHCTBUS Ha MNPUPOAY», «BakHEHIIME WCTOYHHMKHU 3arpsi3HEHUS
BO3/lyXa M TPYHTOBBIX Bo1», «[louBa — BaxkHemas cocrapistomas ouocheps», «DakTopbl Aerpagaluu
nouB», «llapHukoBbiil 3ddexr», «DakTophl pagTuOAKTUBHOIO 3arpsi3HeHus Ouocdepbl», «OOmas
CTpyKTypa Omocdepnl», «PacnpocTpanenue xu3zHu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps»,
«KpyrosopoT yriaepona B 6uochepe», «kKpyroBopot azora B Ipupoie».

OGopynoBanue: wmonenb-amminkanus «Tunuaaele OuoreHO3b», TepOapuii  «PacTuTenpHbIE
coobmiecTBa», Koyuiekuu «buoreHo3», «Bpenurenn BaKHEWITUX CETbCKOXO3SHCTBEHHBIX KYIBTYP»,
repOoapuy U KOJUIEKIMM PACTCHUH M >KMBOTHBIX, MIPUHAJIKALINE K PA3HBIM HKOJOTHYECKUM IpyIIiam
onnoro Buma, Kpacnas kaura Poccuiickoit denepariu, n300pakeHUs OXpaHIEMbIX BHIOB PACTCHUM U
KHUBOTHBIX.

IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUMA ITPOT'PAMMEI 110 BUOJIOT'N HA BA3OBOM
YPOBHE CPEJIHET'O OBIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COOQO, ycraHaBauBarOTCs TpeOOBaHUS K PE3yJIbTaTaM OCBOCHHUS OOYJarOITUMUCS
MPOrpaMM CpeJIHero oOiero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEAMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA ITPEAMCTA «buonorusy BbIJICICHBI CJICAYIOIINC
COCTaBIAIOIIME: OCO3HAHUC O6y‘laI-OH_[I/IMI/IC$I pOCCHfICKOfI Fpa)KﬂaHCKOﬁ NICHTHYHOCTH — I'OTOBHOCTHU K
CaMOpPa3BUTHUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO, HAJIMYNC MOTHBAIIUU K 06yquI/no 6I/IOJ'IOFI/II/I,
LEJICHAIIPABJIICHHOC PA3BUTHUC BHYTPCHHUX Y6C)KI[6HHﬁ JJMYHOCTH Ha OCHOBC KIIFOYCBBLIX HeHHOCTeﬁ n
HCTOPUYCCKUX TpaI[I/II_[I/Iﬁ Pa3BUTHA OHOJOTHYECKOTO 3HaHMsA, TOTOBHOCTH U CIIOCOOHOCTD 06y‘laIOIJ_[I/IXC${
PYKOBOACTBOBATLCA B CBOCH OEATEIbHOCTH I1I€HHOCTHO-CMBICIOBBIMH YCTAaHOBKAMH, IPUCYIIUMHU
cucTeMe OHOJIOTHYECKOro 06p830BaHI/ISI, HAJIMIUC ISKOJIOTHYCCKOro IMpPaBOCO3HAHUA, CIIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC I1JIAHBI.

JIngyHOCTHBIE pe3yIbTaTbl OCBOCHUS IIPEAMCTA «buojyorus» AOCTUTalOTCSI B €IUHCTBE yqe6H0171 )51
BOCHUTATEIBHOMN ASATEIBPHOCTH B COOTBETCTBUH C TPpaAUIIUOHHBIMU pOCCHﬁCKHMH CONHNOKYJIBTYPHBIMU,
HCTOPHUYCCKUMU W JOYXOBHO-HPABCTBCHHBIMH LCHHOCTAMHU, IMPUHATHIMU B O6IJ.[€CTB€ InpaBHJIaMH U
HOpMaMu NOBCACHUS U CHOCOGCTBYIOT mnponeccaMm CaMOIIO3HAHUA, CAMOBOCIIMTAHUA U CaMOpPa3BUTUA,
Pa3sBUTUA BHyTpCHHCfI Nno3unuu JIMYHOCTH, IMATPUOTU3MA, YBAXKCHHUA K 3aKOHY U HPaBOIOPAIKY,
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YeNIOBEKY TPY/la ¥ CTapIIeMy TOKOJECHUIO, B3AUMHOTO YBOKCHHSI, OEPEKHOTO OTHOIICHUS K KyIbTypPHOMY
HaclIeAWI0 M TPAaJULMsIM MHOTOHALMOHAIbHOrO Hapoaa Poccuiickont ®enepanuu, Opupoie u
OKpYKarollen cpee.

JIMdHOCTHBIE pE3yabTaThl OCBOCHUS ydeOHOro mnpeamera «bBHONOTHS» HOKHBI OTpaXKarh
TOTOBHOCTH U CITIOCOOHOCTH O0YUAIOMINXCSl PYKOBOJCTBOBATHCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIIHECH
JUYHOCTH,  CHUCTEMOW  IICHHOCTHBIX  OpHEHTAIlMM, T[O3UTHUBHBIX  BHYTPEHHHX  YOEXKICHUH,
COOTBETCTBYIOIIMX TPAJAUIMOHHBIM IIEHHOCTSAM POCCHUICKOTO OOINECTBa, PACHIUPEHHE >KU3HEHHOTO
OTNBbITa U ONBITA JIEATETLHOCTH B IMPOIECCE peaTu3allMi OCHOBHBIX HAMPABJICHUU BOCIHUTATEIHLHOMN
NEeSITETLHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpakaaHCcKOro BOCIMTAHUS:

c(OPMHUPOBAHHOCTh TPAKIAHCKON TO3WIMH OOYYAIOIIErocsl KaK aKTHBHOTO W OTBETCTBCHHOTO
YJIeHa POCCUICKOTO 00IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00sI3aHHOCTEH, YBaOKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPUECKOU JEATEIHLHOCTH P CO3IaHUH YIEOHBIX TTPOEKTOB, PEIICHUHN
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHIMOJIHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEAENATh COOCTBEHHYIO TMO3HIIMIO IO OTHOIICHHWIO K SIBJICHHMSIM COBPEMEHHOM
JKM3HU U O0BACHATH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBHUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aWMOJICUCTBUS
JFOJIeH ¢ pa3HbIMU YOCXKICHUSMU, KYIbTYPHBIMU IIEHHOCTSIMU U COIIMAIBHBIM TIOJIOKEHUEM;

TOTOBHOCTH K COTPYIHUYECTBY B MPOIIECCE COBMECTHOTO BBIMOTHEHUS YICOHBIX, MMO3HABATEIHHBIX
W HWCCIENOBATENbCKUX 3a/1a4, YBAKUTEIHHOTO OTHOIIEHWS K MHEHHMIO OIIOHEHTOB MPH OOCYXICHUHU
CIIOPHBIX BOTMIPOCOB OMOJIOTUYECKOTO COCPIKAHMUS;

TFOTOBHOCTh K TYMAHUTAPHOU U BOJOHTEPCKON IEATEIBHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNCKOM I'paKAaHCKON MJICHTUYHOCTH, MATPHOTU3MA, YBAXKEHUS K CBOEMY
HapOoJy, YyBCTBAa OTBETCTBEHHOCTU nepea PonMHON, ropAoCcTH 3a CBOM Kpai, cBOI0 PoauHy, CBOM SI3bIK U
KYJIbTYypY, IPOIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEIUI0O M IaMATHUKAM HPUPOJBI, JOCTHKECHHIM
Poccuu B Hayke, HCKycCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUMCKHX Y4YEHBIX B CTAHOBJICHHE M pa3BUTUE OUOJIOTHH,
MMOHUMAaHMs 3HaYEHUs OMOJIOTMM B MO3HAHWUU 3aKOHOB NPUPObI, B JKU3HHU YEJIOBEKA U COBPEMEHHOIO
00I1IeCTBa;

ujeiHas yoexxJEHHOCTh, TOTOBHOCTh K CIYXEHHIO U 3amute OTedecTBa, OTBETCTBEHHOCTh 32 €r0
Cyns0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX IEHHOCTEH pOCCUICKOrO HAPOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIC PEIIEHUS, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HAHHKE JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOMYUBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM pPOJUTENSM, CO3JIaHUIO CEMbUM HAa OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIUAMHU Hapoa0B Poccuu;

4) 3¢TeTUYECKOT0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYas OJCTETUKY ObITa, HAYYHOTO W TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOIIECTBEHHBIX OTHOIICHHIA,

MMOHMMAHKE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;
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FOTOBHOCTh K CaMOBBIPAKEHHMIO B Pa3HbIX BHUAAX HCKYCCTBA, CTPEMJICHHUE MPOSIBIATH KadyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnyeckoro BocnUTAHHMS, (POPMHPOBAHMA KYJLTYPbl 310POBbSI U 3MOLMOHAJIBLHOIO
Os1aronosyqusi:

MOHUMAHWE W pealm3alys 3J0pOBOro M Oe3omacHoro oOpas3a KU3HU (370pOBOE MHUTAHUE,
cOONIOICHHE TUTMEHWYECKHX TPAaBWJI W HOPM, COAJaHCHPOBAHHBIA PEKUM 3aHSATUH H OT/bIXa,
peryispHas Gu3AYECKash aKTUBHOCTH), OCPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K
coOcTBEHHOMY (PU3NYECKOMY M IICHXHYIECKOMY 370POBBIO;

MMOHUMAHHUE I[EHHOCTH TMPAaBWJ WHAUBUIYATHLHOTO M KOJJIEKTUBHOTO OE€30IMaCHOTO TOBEACHHS B
CUTYaIIMSX, YTPOKAIOUIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIICJCTBUI M HETIPUSATHS BPEIHBIX MPUBBIUCK (YIIOTPEOICHHSI AJIKOTOJIsl, HAPKOTHUKOB,
KYpEeHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIEHHOCTH MacTePCTBa, TPYI0JIIO0UE;

TOTOBHOCTh K QKTUBHOW JESATEIHHOCTH TEXHOJOTMYECKOM U COLUAIBHON HAMpaBJIEHHOCTH,
CrIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATh U CAMOCTOSITEILHO BHITIOJIHSTH TAKYIO JI€ITEIBHOCTD;

WHTEpEC K pa3IuuHbiM cdepaMm MpodeCCHOHATBHON JEeATEIbHOCTH, YMEHHE COBEpIIaTh
OCO3HAHHBIN BEIOOD OymyIien npodeccun u peann3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHMIO HA TPOTHKEHUH BCEH KU3HHU;

7) 3K0JIOTHYeCKOr0 BOCIIMTAHUSA:

9KOJIOTUYECKH TIeJIECO00pa3HOE OTHOIICHHE K MPHUPOJIe KaK UCTOYHUKY >KHU3HM Ha 3eMiie, OCHOBE
€€ CyIIECTBOBAHUS,

MOBBIIIEHUE YPOBHS 3KOJOTHYECKON KyJIbTYphl: IPUOOPETEHUE OIbITA IIAHUPOBAHUSI IIOCTYIKOB U
OILICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPYKAIOIIEeH Cpeibl;

OCO3HAaHHE TJI00aIbHOTO XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U IMyTeH UX pelIeHHUs,;

CIOCOOHOCTh MCMOJIB30BaTh MpUOOpETaeMble MPU H3y4YEHUH OHUOJIOTMHM 3HAHWS U YMEHHsS NpHU
pelIeHny MpoOsieM, CBSI3aHHBIX C PalMOHAIBHBIM IPHUPOJIONOIb30BaHHEM (COOMIOACHUE TPaBUIT
MOBEICHUS B TPUPOJE, HAMPABJICHHBIX HAa COXpaHEHHWE DPABHOBECHUS B JKOCUCTEMAaX, OXpaHy BHJIOB,
IKOCHUCTeM, Onochepsl);

aKTUBHOE HENpPUATUE NCHCTBHUM, NMPUHOCALIUX BpEl OKpYKaloled MPUPOAHON cpele, yMeHue
MIPOTrHO3UPOBATh HEOIATONPUITHBIE HKOJOTMYECKUE TIOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MpeI0TBpallaTh UX;

HaJIM4Yue Pa3BUTOTO HKOJOTUYECKOTO MBIIIJICHHSI, SKOJIOTHYE€CKON KYJIbTYpPbI, OIbITA JESTEIbHOCTH
JKOJIOTHYECKOM  HAMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHKATHBHOM M COLIMANBHOW MPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTHUYECKOW IEsITeNbHOCTH
HKOJIOTMYECKO HaNpaBICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH
1 OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JUAJNOre KyIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO
Me€CTa B MOJUKYJIbTYPHOM MUDE;

COBEPILIEHCTBOBAHUE SI3bIKOBOM M UYHUTATEIbCKOU KYJIBTYPhI KaK CpPEeICTBa B3aUMOJEHCTBUS MEXKIY
JIIOJIbBMU U TIO3HAHUS MUDA;

MOHUMaHHe CHenu@uKd OHONOTUM KaK HayKd, OCO3HaHus e€ pond B (GopMUpPOBaAHHUH
paIMOHATIFHOTO HAYYHOTO MBINIJICHHSI, CO3JaHUH IIEIOCTHOTO MPEJICTaBICHUS 00 OKpYXKAIOUIEM MUpE
KaK O €IMHCTBE MIPHUPOJIbI, YEIOBEKa U 00IIeCTBa, B MO3HAHUH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
mpo0ieM COXpaHeHHsI MPUPOIHOTO PABHOBECHS,
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yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUISI COBPEMEHHOW LMBUIM3AIMU: 00ECIIEYCHUsT HOBOTO
YPOBHSI Ppa3BUTHS MEOUIMHBI, CO3JaHUE TEPCIEKTUBHBIX OWOTEXHOJOTHWH, CIOCOOHBIX pemaTh
pecypcHbIe MPOOJIeMBbl Pa3BUTHSI YEIOBEUECTBA, MOMCKA ITyTEeH BBIX0JA M3 TII00ATBHBIX SKOJIOTUYECKUX
npobieM U obecriedeHus: Imepexoja K YCTOMUYMBOMY pa3BUTHIO, PAMOHAIBHOMY HCIIOJIb30BAaHUIO
MPUPOHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB )KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHMM OMOJOIMYECKUMX 3HAHUM B LENSIX MOBBIIEHUS o0O0IIen
KYJIbTYpPbI, €CTECTBEHHO-HAYYHO! I'PaMOTHOCTH, KaK COCTaBHOW 4acTU (YHKLUHOHAJIbHONM I'PaMOTHOCTH
oOyyaromuxcs, GOpMUPYEMO MTPH U3YYSCHUH OMOJIOTHH;

[IOHUMAaHHE CYITHOCTU METOJ0B MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTU
WCTOJB30BaTh TOJyYaeMble 3HAHWS Ui aHalW3a W OOBSICHEHHUS SBICHUH OKPYXKAIOUNIero MHpa M
MIPOUCXOJAIIMX B HEM U3MEHEHUM, yMEHHUE JienaTb OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAYYHBIX
(haKkTOB M UMEIOIINXCS ITAaHHBIX C LIEJIBIO MOJIy4YEHUs JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSTENIBHO MCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS AJIS PELeHHs MpoOiieM B
peaJIbHBIX KU3HEHHBIX CUTYalHsIX;

OCO3HAHME LIEHHOCTH HAy4YHOW JeSTeNIbHOCTH, TOTOBHOCTb OCYIIECTBJISATh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa3oBaHUIO M caMOOOpPa30BaHHIO, K aKTUBHOMY
MOJIy4YEHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C JKU3HEHHBIMU OTPEOHOCTSIMMU.

METANPEIMETHBIE PE3YJIbTATBI

MerTanpeMeTHbIE pe3yIbTaThl OCBOCHUS YIeOHOTO mpeaMeTa «BHOJIOTHD) BKITFOYAOT: 3HAYUMBIC
st (OPMUPOBAHUS  MHUPOBO33PCHHsSI  OOYHYAIOIIMXCA  MEKAUCIHUIUITMHAPHBIE  (MEXIPEAMETHBIC)
oOIIeHayYHbIE TIOHATHS, OTPa)KArOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHpa M CIenUu(UKYy METOJOB
MO3HAHMUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEUIECTBO, SHEPIHs, SBJICHUE, MPOIECC, CUCTEMA,
HAyYHBIH (aKT, MPHUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHUE, HAOIIOACHUE,
U3MEpEeHHE, OKCIIEPUMEHT W JpPYruX), YHHBEpCAIbHbIC YdeOHbIe JeicTBUsA (TI03HABaTENbHbIC,
KOMMYHHUKATHBHBIE, PETYSITUBHBIE), oOecrieunBaroniie GpopMupoBanue (GpyHKIMOHAILHOW TPAMOTHOCTH
U COLMAILHOW KOMIETEHIIMH OOY4arolUXCcs, CHOCOOHOCTh OOYYaroIUXCs HCIOJIb30BaTh OCBOCHHBIC
MEXIUCIMIUTMHAPHBIE, MHUPOBO33PCHUYECKHE 3HAHHWS M YHHBEpPCAJIbHBIC YUeOHBIC JCHCTBUS B
M03HABATEIBHON U COIUAILHON TIPAKTUKE.

MertanpeaqMeTHbIe pe3yJbTaThl OCBOCHHUS MPOTPaMMBbl CPEIHEro o0mero o0pa3oBaHUsS JOJDKHBI
OTpaXKaTh:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH el CTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE AeHCTBHUS:

CaMOCTOSITEIIEHO (DOPMYITHPOBATh U aKTYaJIM3UPOBATh MPOOJIEMY, pACCMATPHUBATh €€ BCECTOPOHHE;

UCIIOJb30BaTh IMPH OCBOCHWW 3HAHWUH NPUEMBI JIOTUYECKOTO MBIILUICHHUS (aHAJIM3a, CUHTE3a,
CpaBHEHUS, KilacCH(pUKaIKK, 0000IIEeHHs), pACKPHIBATH CMBICI OMOJIOTHYECKUX MOHATHHA (BBIACISATh UX
XapaKTepHbIe MPU3HAKH, YCTAHABIUBATD CBSI3U C IPYTUMHU MOHATUSIMH);

OTIPEIeNATh e ACSITeTbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTHKEHHS, COOTHOCHUTH
PE3yIbTaThl JEATENBHOCTH C MOCTABIEHHBIMHU IEJISIMH;

MCII0JIb30BaTh OMOJOTUYECKHE MMOHATHS ISl OObSICHEHUs (PAKTOB U SIBJIICHUH KUBOU MPUPO/IBI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEAYKTUBHBIC, TIO0 AHAJIOTHH), BBIABIATH
3aKOHOMEPHOCTH U TIPOTHBOpPEYHsS] B PACCMAaTPUBAEMBIX SBICHHUSAX, (OPMYIUPOBATh BBIBOJABI H
3aKITIOUEHUST;
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NPUMEHATh CXEMHO-MOJCNIbHBIE CPEICTBA JUIA IPEACTABJICHUS CYIIECTBEHHBIX CBS3€H U
OTHOIICHWA B HW3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUYUH pa3HOTO poJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMALIMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS MPOOJIEMBbl C YYETOM aHajdM3a UMEIOIIUXCS MaTepHAbHBIX U
HEMAaTepHaJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATEILHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIbTATOB IEINISIM, OLIEHUBATH
PUICKH TTOCIIEICTBUH IEATEILHOCTH;

KOODAMHUPOBAaTh W  BBHINOJNHATH pabOTy B  YCIOBUSAX  PEAITBHOTO, BUPTYyaIbHOTO U
KOMOWHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHHUE TIPU PEIICHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIE0BATENbCKHE IEHCTBHSI:

BJIAJIETh HABBIKAMH Y4EOHO-HCCIENOBATENbCKOH M TPOEKTHOW JEATEIhHOCTH, HaBBIKAMHU
paspenieHus npooaeM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY ITOMCKY METO/OB PEIICHUS
MPAKTUIECKHX 33124, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

WCTIONb30BAaTh  PA3JIMYHBIE BUJBl JICATEIIFHOCTH TI0 TIOJIyY€HHIO HOBOTO 3HAHHWA, €ro
WHTEpIpETaIny, TPeoOpa30BaHUI0 U MPUMEHEHUIO B YUE€OHBIX CHUTYAIMsIX, B TOM YHWCIIE TIPU CO3JTaHUH
Y4eOHBIX ¥ COITUATBHBIX ITPOEKTOB;

dbopMuUpOBaTh HAy4YHBIH THUI MBIIJICHAS, BIAJACTh HAyYHOW TEPMUHOJIOTHEH, KIFOUEBBIMU
MOHATUSMH B METOIAMU;

CTaBHUTh U (POPMYIHPOBATh COOCTBEHHBIE 33]]aUl B 00pa30BATEIHHON JACATEIIEHOCTH U KU3HEHHBIX
CUTYalHUsX;

BBISBIIATh TTPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyaJH3UpOBaTh 3a/ady, BBIIBUTATh THIOTE3Y €€
pelIeHns, HaXOAUTh apryMEHTHI /IS JIOKa3aTeNbCTBA CBOMX YTBEP)KICHHWI, 3a/1aBaTh MapaMeTphl H
KPUTEPUH PEIICHNUS;

aHAIM3MPOBATh TOJyYeHHBIC B XOJE PEUICHUS 33/1a4d Pe3yNbTaThl, KPUTHYECKH OIEHUBATH HX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHNE B HOBBIX YCIIOBUSIX;

71aBaTh OILICHKY HOBBIM CHTYAIlHsIM, OLICHUBATh NPHOOPETEHHBIH OTIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI TOMCK IIEPEeHOCAa CPeICTB M CIIOCOOOB JEHCTBHS B
poQeCcCHOHATBHYIO CPEAY;

YMETh NIEPEHOCUTD 3HAHMUS B [I03HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICATEIbHOCTH;

YMETbh HHTETPUPOBATH 3HAHUS U3 PA3HBIX NIPEIMETHBIX 00IacTeii;

BBIJIBUTATh HOBBIE WJEH, IpeUIaraTh OPUTHHAIBHBIC TIOAXOAbI M PEUICHUs, CTaBUTh MPoOIeMbl U
3a7a4H, JOTYCKAOUINE aTbTEPHATUBHBIC PEIICHMSL.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B PAa3IUYHBIX UCTOYHHMKAX MH(POpMAIMU (TEKCTe y4eOHOTO MocoOus, Hay4yHO-
HOMYJISIPHOM JIUTEpaType, OMOJIOTHUYECKHUX CIIOBAPSX M CIPAaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B
WuTtepHeTe), aHAIM3UPOBATh MH(POPMAIUIO PAa3JIMYHBIX BHUIOB M (OpM IpeicTaBiICHHS, KPUTHUYECKU
OLIEHUBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(bopMynHpOBaTh 3aMpOChl U MPUMEHATH PA3IMYHbIE METOIbI IPU MOMCKE U 0TOOpE OMOJIOTHYECKON
uHpopManuu, HeoOX0AUMOI Ul BBITOJIHEHUS y4eOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  MCIOJIB30BaHUS ~ MH()OPMAIIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
COBEpILEHCTBOBATh KYJIbTYpPY aKTUBHOTO HCIOJIb30BAHUS PA3JIMUHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY NpeacTaBieHUs] OMOJIOTHYECKOM HMH(popManuu
(cxemsl, rpaduky, IUarpamMMbl, TaOIHUIBI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAYYHBIN S3bIK B KaueCTBE CPEJCTBA NpU paboTe ¢ Guosiornueckoil nHpopmammei:
MPUMEHATh XUMHUYECKHe, (PU3NYeCKre U MaTeMaTHYecKue 3HaKu U CUMBOJIBI, (hopMyibl, abOpeBHarypy,
HOMEHKJIATYpy, UCIIOJIb30BATh U MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPE/ICTBA HATJISATHOCTH;
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BJIAJICTh HAaBBIKAMH DPACIO3HABaHWS M 3aIlUThl WH(pOpMay, WHPOPMAITMOHHONW 0e30macHOCTH
JMYHOCTH.

OgJajieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) o6menmue:

OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX c(epax >KMU3HU, aKTUBHO y4acTBOBATh B AMAJIOre WU
JUCKYCCUU IO CYILECTBY OOCYyXJaeMOW TeMbl (YMEHHE 3aJlaBaTh BOIPOCHI, BBICKa3bIBaTh CYKIEHUS
OTHOCHTEIIBHO BBITIOJTHEHHUS NPEJIaraéMoi 3aJ1au, YIUThIBATh UHTEPECHl U COTJIACOBAHHOCTH TO3UITHI
JIPYruX y4aCTHUKOB JMAJIOTA WM JAUCKYCCHUH);

pacrno3HaBaThb HeBepOaJbHbIE CpeAcTBa OOLICHMs, MOHMMAaTh 3HAUYEHUE COIMAJIbHBIX 3HAKOB,
MPENOChUIOK BO3HUKHOBEHHS KOH(QIMKTHBIX CHUTYaIlMif, yYMETh CMSTr4aTh KOH(DIMKTHI M BECTH
MIEPErOBOPHI;

BIIQJIETh PA3IMYHBIMK crioco0amu OOIIEHUS W B3aUMOJCHCTBHUS, MMOHWMAaTh HAMEPEHHS IPYrHX
JOJIEH, TPOSIBIISITh YBaXKUTEIbHOE OTHOIIEHHE K COOECEHUKY U B KOPPEKTHOU (opMe hopMyaupoBaTh
CBOM BO3PAKCHHUS,

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHasl 1eSAITeIbHOCTh:

MMOHUMATh U MCTOJB30BATh MPEUMYIIECTBA KOMAHIHOW ¥ WHAWBUIYAJbHOW paOOTHI MPU PEIICHUH
Oouosnornuyeckod  mpoOneMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh MPHUMEHEHHS TIPYNIOBBIX  (QopM
B3aUMO/ICHCTBUS MPU pellieHUuH yueOHOM 3a1auu;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JICHCTBHI ¢ Y4ETOM OOIIWX WHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MIPUHUMATP [IEJTH COBMECTHOM JIESITETLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBAThH NEHCTBUS 110 €€
JOCTH)KEHUIO: COCTaBJIATh IUIAH JACWCTBUM, paclpenesarh pojad ¢ Y4E€TOM MHEHMH Y4YacTHHKOB,
00CYX/1aTh pe3yabTaThl COBMECTHOM pabOTHI;

OLICHMBAaTh KAayeCTBO CBOEr0 BKJIAJAa M KaXIOr0 YY4aCTHMKA KOMaH/bl B OOIIMH pe3yabTaT IO
pa3pabOTaHHBIM KPUTEPHUSIM,

Ipe/UlaraTb HOBBIE IPOEKTHI, OLIEHUBATh MJEHM C TO3ULUU HOBHU3HBI, OPUTHMHAIBHOCTH,
IIPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATETMUECKOE IOBEJCHHME B DPA3JIMYHBIX CHUTYyalUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKeHUE, ObITh MHULIUATUBHBIM.

OsJiaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMM el CTBUSIMU:

1) camoopraHu3zanus:

UCIOJb30BaTh OMOJOIMUYECKUE 3HAHUS JAJIs BBISABICHHS NPOOJIeM M MX PELICHHs B KU3HEHHBIX U
y4eOHBIX CUTYyalLlUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM IleJieBble U CMBICIOBBIE YCTAaHOBKHM B CBOUX
JNEUCTBUSAX M IOCTYNKax IO OTHOIIEHHIO K >KMBOM MpPHUPOJE, CBOEMY 3J0pPOBBIO M 3JI0POBBIO
OKpYXXaoIlUX;

CaMOCTOSITEJIBHO OCYILECTBIIATh MO3HABATENBHYIO AEATEIbHOCTD, BBIABIATH MIPOOJIEMbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 3a7]a4ll B 00pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHBIX CUTYALIUsAX;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH peIIeHUs NpoOiaeMbl ¢ Y4ETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

J1aBaTh OLIEHKY HOBBIM CUTYallUsIM;

paciMpATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUN;

Jie7IaTh OCO3HAaHHBIN BBIOOD, apIryMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PEIICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATH (POPMUPOBAHMIO U MPOSIBIICHHUIO IIUPOKOM 3PYAULIMU B pa3HBIX 00IACTAX 3HAHUH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KyJIbTYpPHBIN YPOBEHb.
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2) CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JCSATEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMH TIO3HABATEILHOW pe(IeKCHr Kak OCO3HAHHs COBEpIIACMBIX JCHCTBUU H
MBICIIUTEBHBIX TPOIECCOB, MX PE3yAbTATOB W OCHOBAHHM, HMCIOJIH30BaTh MPHUEMBI peQUICKCHH s
OIIEHKH CUTYaIIMH, BEIOOPA BEPHOTO PEIICHUS;

YMETh OLIEHMBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIIECHHUS M0 UX CHHXKEHUIO;

MPUHUMATh MOTHUBBI M @pTYMEHTBI IPYTUX IIPU aHAJIA3E PE3YIIBTATOB JCSITEIbHOCTH;

3) npuHsATHE CeOS ¥ APYIUX:

MIPUHUMATD €051, TOHMMAasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHUBBI U @pTYMEHTBI JIPYTUX [IPU aHAJIU3E PE3YIIbTAaTOB ACATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX Ha OMIUOKU;

pa3BUBATH CIIOCOOHOCTH MOHUMATh MUP C TIO3UIIUHU JAPYTOrO YeIOBEKa.

MHNPEAMETHBIE PE3YJIbTATbBI

[IpenMetHbie pe3ynbTaThl ocBoeHus mporpammbel COO 1o Owosiormn Ha 0a30BOM YpPOBHE
BKJTFOUAIOT CHEU(pUIeCKHe U1 yaeOHOTo npeaMera «broorusy HaydHbIe 3HAHUS, YMEHUS M CIIOCOOBI
JNCHCTBUIM 110 OCBOCHHIO, WHTEPIPETAIMM W MPeoOpa3oBaHUIO 3HAHWH, BUIBI JACATCILHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHWS W TPHUMEHEHHWIO 3HAHWH B Pa3IMYHBIX YUCOHBIX CHUTYaIlMsSIX, a TaKKe B
pEATbHBIX JKU3HCHHBIX CHTYAIllUSX, CBA3aHHBIX C OHWOJIOTHeH. B mporpamme mpeaMeTHBIC pe3yiabTaThl
MIPEJICTaBJICHBI TI0 TOJIaM O0YJICHHUS.

[IpeameTHBIC pe3ynbTaThl OCBOEHHUS ydeOHOTO Tpeamera «buosorus» ¢ 10 knacce NOMKHBI
OTpaKaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHUpOBAaHMH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO
MHUPOBO33PCHHUS, O BKJIAJEC POCCHHCKHX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHLHON IPAaMOTHOCTH Y€JIOBEKA ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pACKPBIBaTh COJIEp)KAHHE OHMOJIOTMYECKUX TEPMUHOB W TIOHSATHHA: JKHU3Hb, KIIETKA,
opraHusM, MeTaboiu3M (0OOMEH BEIIECTB W IPEBpAIlCHHE SHEPTHH), TOMEOoCTa3 (CaMOpPEryJIsius),
YpOBHEBasi OpraHH3alMs JXHBBIX CHCTEM, CaMOBOCIIPOM3BEICHHE (PEIPOIYKIUs), HACICICTBEHHOCTS,
W3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHHUE M3JIarath OMOJIOTHYECKHE TeOpuH (KIETOYHAs, XPOMOCOMHAs, MyTal[HOHHAs, IICHTpaIbHAs
norMa MoJiekyaspHoi O6uonoruu), 3akonsl (I. Menaens, T. Moprana, H. 1. BaBuioBa) u yuenus (o
[EHTpaX MHOTrooOpa3usi W IMPOUCXOXKACHUS KyJIbTypHbIX pactenuid H. U. BaBuiosa), ompenensth
TPaHUIIBl KX IPUMEHUMOCTH K KUBBIM CHCTEMaM;

YMEHHUE BJIQJICTh METOJIaMU HAy4yHOTO TO3HAHUS B OMOJIOTMH: HAOJIOJCHUE M OIMCAHHE YKHBBIX
CHCTEM, IMPOIECCOB M SIBJICHUW, OpPraHM3alus M MPOBEACHUE OHOJIOTMYECKOTO JKCIICPHMEHTA,
BBIJIBIDKCHUE THIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIEIyeMbIMU BETUYMHAMU, OOBSICHEHHE
MOJIyYEHHBIX PEe3YyNbTAaTOB, HCIOJIb30BAHHBIX HAYYHBIX TMOHSATHI, TEOPUH U 3aKOHOB, YMEHHE JeNaTh
BBIBOJIBI HA OCHOBAHUHU TIOJYYEHHBIX PE3YNIbTATOB;

YMEHHME BBIJIENATh CYIIECTBEHHbIE TPU3HAKKM BHUPYCOB, KIETOK TPOKAPHOT U OSYyKapHuoT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH IMIPOIECCOB: OOMEHa BEIIECTB U
MpeBpallleHus] JHEPruM B KIETKe, (POTOCHHTE3a, TMJIACTHUYECKOTO U HSHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MUT03a, MeH03a, OTJI0JOTBOPEHHUS, PA3MHOKEHUSI, MHAUBUTyaIbHOTO Pa3BUTHs OpraHU3Ma
(oHTOTECHE3);
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YMEHHE TIPUMEHSTH MOJyYCHHBIC 3HAHUS JUISI OOBSICHEHUSI OMOJIOTHUECKUX MPOILIECCOB U SBJICHHIA,
IUISL TIPUHATHS TPAKTUYECKUX PEHICHUH B MOBCEJHEBHOM JKM3HU C ILIEJbI0 0OecreueHust 0e30MacHOCTH
CBOETO 3/I0pPOBBbSI U 3/I0POBBSl OKPYKAIOMIMX JIO/IEH, COONIONEHHs HOPM T'PAaMOTHOT'O TOBEJCHHUS B
OKpYKalIIeld TPHUPOJHON cpene, TOHWMAaHHWE HEOOXOAMMOCTH  WCIOJB30BAHUS  JIOCTHIKEHUI
COBPEMEHHOU OMOJIOTUU M OMOTEXHOJOTHIA [Tl PAIMOHAIBHOTO MTPUPOIOTIOIH30BAHHUS;

YMEHHE pelaTh JJIEMEHTApPHBIE TeHETUYECKHUE 33adll Ha MOHO- M TUTHOPHIHOE CKpEIIMBaHHE,
CIICTIJICHHOE HACJIEZIOBAHUE, COCTABJIATH CXE€Mbl MOHOTHOPHIHOTO CKPEIIUBAHHS Ui TpPEACKa3aHus
HaCJIeIOBaHUS PU3HAKOB Y OPTraHU3MOB;

YMEHHE BBITIOJHSTH JTAOOPAaTOPHBIE M MpPaKTUYeCKue padoThl, COOMIOAATH MpaBmia mpu padboTe C
y4eOHBIM | J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYSCKH OIEHMBATH MW HMHTEPHPETUPOBATH HH(POpPMANHMIO  OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAHUS M3 Pa3IMYHBIX MCTOYHHUKOB (CpEICTBA MAcCCOBOM
nH(pOpPMAINK, HAYYHO-TIOMYJSPHBIE MaTepPUAbl), STUYCCKUE AaCMEKThl COBPEMEHHBIX HCCIICJIOBAHUN B
OMO0JIOTHH, MEJIUIINHE, OMOTEXHOJIOTHH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUs, 00001ast ONOJIOTHIECKYIO
WH(OPMAIIHIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO HCIIOJIB30BATh MOHATHIHBIHN ammapaTr OHOJIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHs ydeOHOro mpenmera «buomnorusiy 6 11 Knacce IOIKHBI
OTpaKkaTh:

c(OPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HayYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpMHUpOBaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTHHBI MHpa W HAYYHOTO
MHPOBO33PEHHUS, O BKJIAAE POCCUHUCKUX U 3apyOekHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GYHKIIMOHATHFHON TPAaMOTHOCTH YeJIOBEKa ISl PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE pacKpbIBaTh COAEpKaHHE OHOJOTMYECKMX TEPMUHOB M TOHSATHH: BUJA, MOIMYISALHUS,
reHo(OH I, ABOJIOIMSA, ABWXKYIIHE CHIIBI ((AaKTOPBI) 3BOJIIOIUHU, MPUCIIOCOOJIEHHOCTh OPraHU3MOB,
BHUJI000pa30BaHKe, KOJIOTMUYECKHE (PaKTOPhl, SKOCUCTEMA, POAYLIEHTbI, KOHCYMEHTBI, PEIYLIEHTbI, LIEeMH
MMUTaHMsI, SKOJIOTUYECKast MUpaMHuIa, OMoreorieHo3, onocdepa;

yMEHHE Hu3Jaratb OuoJoTHYeckhe TeopuH (dBoimonuoHHas Teopus Y. JlapBuHa, cMHTeTHYeCKas
TEOpHUs BOJIIOLMH), 3aKOHBI U 3aKOHOMEpHOCTU (3apoabliieBoro cxonactsa K. M. bapa, uepenoBanus
TJIaBHBIX HampasieHui u myren sBostonnu A. H. CeeproBa, yuenus o 6mochepe B. M. Bepnaackoro),
OTIPEEINATh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMaM;

yYMEHHE BJIaJIeTh METOJAAMU HAay4yHOTO TMO3HAHUSA B OMOJIOTHMU: HAONIOJACHHWE M ONMUCAHHE KUBBIX
CUCTEM, IIPOLIECCOB M SBICHUHN, OpraHu3alus U TNpPOBEACHHE OHOJOTHYECKOro HSKCIEPUMEHTA,
BBIJIBI)KCHUE THIIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXAY HCCIEAYEMBbIMH BEIMYMHAMH, OOBICHEHUE
MOJIyUYEHHBIX PE3YyJbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX IMOHSATHI, TEOPUH U 3aKOHOB, YMEHHUE JeJaTh
BBIBOJIbI HA OCHOBAHUHU MOJyYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbIE TPU3HAKUA CTPOCHUS OHMOJOTHMUYECKUX OOBEKTOB: BHUOB,
MOMYJISIIUKM, MPOIYLEHTOB, KOHCYMEHTOB, DPEIyLIEHTOB, OHMOTEOIICHO30B U 3KOCHUCTEM, OCOOEHHOCTHU
MPOLIECCOB:  HACJIEACTBEHHOW  M3MEHYMBOCTH,  €CTECTBEHHOro  OTOOpa,  BHA000Pa30BaHUA,
MPUCTIOCOOIEHHOCTH OPTaHU3MOB, JIEHCTBUS OSKOJOTMUYECKUX (PaKTOPOB Ha OpPraHU3MBbI, MepeHoca
BEIIECTB M IOTOKAa HHEPrUM B HSKOCUCTEMAaX, aHTPOIMOTECHHBIX H3MEHEHUHl B OSKOCHUCTEMaX CBOEH
MECTHOCTH, KPYTOBOpPOTA BEILIECTB U OMOT€OXMMHUUECKUX IIUKIOB B Ouocdepe;

yYMEHHE TIPUMEHSTH MOJTyYeHHbIE 3HAHUS JUIsl OObACHEHUSI OMOJIOTMUECKUX MPOLIECCOB U SBJICHHIA,
JUIS TIPUHSTHSI IPAKTUYECKUX PEIICHUN B TOBCETHEBHOM JKM3HU C LIebl0 oOecrieueHus: 0e30macHOCTH
CBOETO 3/I0pPOBbSI U 3/I0POBbSI OKPYKAIOIIMX JrO/IeH, COOJIOAEHUS HOPM TI'PaMOTHOTO TOBEICHUS B
OKpyXXarollle TNPUPOAHOM cpele, NOHUMaHWE HEOOXOAMMOCTH HCIOJIB30BAaHUS  JOCTHIKEHHM
COBPEMEHHOU OMOJIOTHY ISl PAlIMOHAILHOTO MPUPOIOTIONH30BAHHS;
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YMEHHUE pelIaTh JIEeMEHTApHbIE OUOJIOTHYECKUE 33/1a4H, COCTABIISTH CXEMbI IIEPEHOCA BEIIECTB U
SHEPTrUM B SKOCUCTEMAaX (LIeTH MUTAHUS);

YMEHHUE BBINOIHATH Ja00OpaTOpPHbIE M MPAKTHYECKUE PadOThI, coOII0NaTh MpaBuia mpu pabdorte ¢
y4eOHBIM U JJaOOPaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPUTHYECKHM OLEHUBAaTh W HMHTEPIPETUPOBATh HH(POpMAIU0  OHOJOTHYECKOTO
COJICpKaHUs, BKIIOYAIOIIYIO TICEBJJOHAYYHbIC 3HAHUS M3 PA3IMYHBIX MCTOYHHUKOB (CpEICTBA MAcCCOBOM
uHbOpMAIMY, HAyYHO-TIOMYJISIPHBIE MaTepHajbl), pacCMaTpUBaTh TJIOOANBHBIE AKOJOTHYECKHE
po0OJIEeMBbI COBPEMEHHOCTH, (POPMUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HUIIHIO;

YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIIEHUs, 0000IIas OHOIOTHIECKYIO
MH(POPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, IPAMOTHO MCIOJIH30BATh MOHATUHHBIN amnmapar OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KomnaecTBo yacoB
OnextpoHHbie (TU(PPOBHIE)
Ne i/in HaumenoBanue pa3ienoB U TeM IPOrpaMMbl KoHTpobHbIE IpakTHueckue
Bcero 00pa3oBaTesIbHbIE PECYPCHI
paboThl paboThl
bubmmoreka [{OK
1 b 2 .
HOTIOTI Kak Hayka 05 https://m.edsoo.ru/7f41c292
2 JKuBEIE CHCTEMBI M KX OPraHU3aIlns 1 bubmmorexa [TOK
p 8 https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTAaB M CTPOEHUE KIETKH 8 1 bubmorexa [IOK
™ https://m.edsoo.ru/7f41c292
bu6moreka [IOK
4 XK 6
HBHCHCATEILHOCTD KICTKH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHIUBUIYATTBHOE Pa3BUTHE 5 1 bu6moreka [IOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTE U UBMEHYUBOCTD bu6moreka [IOK
6 8 15
OpraHu3MOB https://m.edsoo.ru/7f41c292
bu6 OK
7 Cenekuus opranu3MoB. OCHOBBI OMOTEXHOJIOTHH 3 h tptlpg:lldlcr)r:.eelzjasi.ru 176416292
8 PesepBHOE Bpems 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4
11 KJIACC
KomnuectBo yacos
OnexkTpoHHbIe (LU(POBLIE)
Ne i/t HaumenoBaHue pazienoB U TeM MPOrpaMMBbl KoHTponbHBIE [MpakTryeckue
Bcero 00pa3oBaTeNbHbBIE PECypCh
paboThI paboThI
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 3 5 9 1 bubmuoreka [JOK
BOMOMHOTHAA BHOTOTHA https://m.edsoo.ru/7f41cc74

bubmuoreka [JOK
2 Bo3HUKHOBEHNE U pa3BUTHE )KU3HU Ha 3emiie 9 0.5 https://m.edsoo.ru/7fA1ec74

bubmmoreka [{OK

7

3 Opranu3MBI i OKpyKaiouLas cpeaa > 0.75 https://m.edsoo.ru/7f41cc74

4 Coo6 CTeMEL 9 bubmmoreka [IOK

T

OCODIIECTBA 1 FROJOTHICCIHE cH https://m.edsoo.ru/7f41cc74

5 p ) bu6mmoreka [IOK
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74

OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2.25
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