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Hosacnumenvnasn 3anucka

[Ipu paspaboTke mnporpaMmbl MO OHUOJOTMH TEOPETUYECKYI0 OCHOBY JJIsi OMpeesieHus
NoaX0/M0B K  (opMHUpOBaHHMIO coJepkaHus ydeOHoro mnpeamera «buomorus» cocTaBWiIM:
koHuenrtyanbHbie TosokeHUusT D®I'OC COO o B3auMOOOYCIIOBJIEHHOCTH IIeJieH, COIep>KaHus,
pe3yabTaToB O0y4YeHHs: U TPeOOBAHMI K YPOBHIO MOJATOTOBKU BBIIYCKHUKOB, TMOJIOKEHUS 00 00X
HeNsSIX M MPHUHIMIAX, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CpPEIHEro OOIIero
obpa3oBanus B Poccuiickoii denepanuu, a Takxke MOJ0KEHUS 0 crienuduke OHonorum, e€ 3HaUCHUH B
MO3HAHUM XUBOW MPHUPOJBI U OOECHEeUeHUHU CYIIECTBOBAaHHUS 4YeloBeueckoro obmectsa. CoriacHo
Ha3BAaHHBIM TMOJIOKEHHUSAM, ONPEACTCHbl OCHOBHBIE (YHKIMH TPOrpaMMbl IO OuWONIOTMH U €€
CTPYKTYypa.

[Tporpamma mo Owonoruu AT MpeAcTaBICHHE O MesaX, o0 oOImiel cTpareruu OOyYCHUS,
BOCIIMTAHUSA U Pa3BUTHUS OOyyaroluXcs CpeicTBaMu yueOHoro mpenmera «buomorus», ompezenser
00s3aTeNIbHOE NPEIMETHOE COJIEP)KAHUE, €r0 CTPYKTYpPYy, PACIpEAETCHHE IO pasfesiaM M TEeMaM,
PEKOMEHIyeMYIO MOCJIE0BATEIbHOCTh U3YYeHHs Y4eOHOro Marepuaia ¢ Y4ETOM MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa30BaTEIbHOTO IIPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH
o0yyJaronuxcsi.

B mporpamme 1o OHONIOTHM TaKKe YUUTHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JTMYHOCTHBIM,
MeTanpeMETHBIM M MPEAMETHBIM pe3ysibTaTaM o0ydeHHs B (OPMHUPOBAHUU OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIbHOM 1eATEbHOCTH/Y4eOHBIX IeHCTBUI 00yUarOMUXCs 10 OCBOCHUIO COAEPIKaHUS
OMOIOrHYecKOro 00pa3oBaHMUs.

B mporpamme mo Ouwomorumu (10—11 xmaccel, 0a30BbI ypOBEHB) pEAIU30BAH MPHHIIUI
MIPEEMCTBEHHOCTH B M3YYE€HUU OHMOJIOTrHH, Oiarofaps 4emy B HEeW MpOCMaTpUBAETCsl HANpaBICHHOCTh
Ha pa3BUTHE 3HAHWI, CBS3aHHBIX C (POPMHUPOBAHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
LEHHOCTHBIX OPHEHTAlUN JUYHOCTH, HKOJIOTUYECKOTO MBINUICHHS, MPEJCTaBICHUNA O 310pPOBOM
oOpa3e *U3HU U OEpeKHBIM OTHOLUIEHHEM K OKpYy’Karoleil npuponHoil cpene. Ilostomy Hapsiny c
M3y4YeHHEM 00I1e0HMOJOTHYECKIX TEOPUld, a TaK)Ke 3HAHUM O CTPOCHUU >KUBBIX CHCTEM Pa3HOT0 paHra
U CYUIHOCTHM OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLIECCOB B MpOrpamMme I0 OHOJIOTUU YJIEIEHO
BHHUMaHUE HMCIIOJIb30BAHUIO MOJYYECHHBIX 3HAaHUN B MOBCEAHEBHOW KU3HU ISl PEIICHUS MPUKIATHBIX
3aa4, B TOM YMCIIe: MPOPUIAKTUKN HACIEICTBEHHBIX 3a00JI€BaHUN YE€TIOBEKA, MEINKO-TEHETUYECKOTO
KOHCYJIbTUPOBaHUS, OOOCHOBAaHHUS SKOJOTHMUECKH LIEeJIeCOO0pa3HOTO TMOBENEHUS B OKpY’Karolleh
IPUPOJHON cCpele, aHalu3a BIUSAHUSA XO3SHMCTBEHHOM JEATEIBHOCTH YEJIOBEKA Ha COCTOSHHE
MPUPOJIHBIX M HUCKYCCTBEHHBIX SKOCHUCTEM. YCWJICHHME BHHMMAaHHUS K TMPHUKIAJHON HampaBICHHOCTH
yaeOHOro mnpeamera «bHONIOTHS» TPOAUKTOBAHO HEOOXOJMMOCTHIO OOECICUCHHUs YCIIOBUU st
pelieHusT OJHOM U3 aKTyaJdbHBIX 3a7ad IIKOJBHOIO OHOJOTMYECKOro o00pa3oBaHus, KOTOpas
npeanonaraetT (GpOpMHpPOBaHHE Yy OOYYAIOIIUXCSA CIIOCOOHOCTH amamnTUPOBAThCI K HM3MEHEHUSIM
JTUHAMHYHO Pa3BHBAIOIIETOCS COBPEMEHHOT'O MUPA.

Buonoruss Ha ypoBHE cpeaHero ooOmiero oOpazoBaHHMA 3aHMMaeT BaxHoe MecTto. OnHa
obecrnieunBaet (popmMupoBaHUe y 00ydaroIuXcs MPeACTaBICHUN 0 HAyYHOU KapTUHE MHpPA, PACIIUPSET
¥ 000011aeT 3HaHUS O KUBOM MpHUpOJE, €€ OTIIMYUTENIBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3alud U
HBOJIIOLIMM, CO3MAET yCIOBUS JUIS: T[IO3HAHUS 3aKOHOB JKMBOW MPUPOIBL, (OPMUPOBAHUS
(YHKIMOHATBHON IPaMOTHOCTH, HABBIKOB 3JI0POBOTO U 0€30MacHOro 00pasa >KU3HHU, IKOJIOTHYECKOTO
MBIIUICHHS, IEHHOCTHOTO OTHOILIEHUS K )KMBOW MPUPOJIE U YETOBEKY.

Bonbmioe 3HaueHne OMONOTHS UMEET TAaKXKE Ui PEIICHHsS BOCIUTATENBHBIX U Pa3BUBAIOIINX
3aja4 cpefaHero oOmiero oOpa3oBaHMs, coluanu3anuu oOywatommxcsa. W3ydenuwe Ouonoruu
oOecrieunBaeT  yclIOBUSL i (OPMHPOBAHUS  WHTEIUICKTyalbHBIX, KOMMYHHUKALMOHHBIX U
MH(GOPMAIIMOHHBIX HABBIKOB, ACTETUYECKOW KYJIbTYpPbl, CIIOCOOCTBYET MHTETPALUU OHOIOTHUECKUX
3HaHUI C TIPENCTABICHUSAMH U3 JPYIMX YYeOHBIX NPEAMETOB, B YAacCTHOCTH, (DU3MKH, XUMHH U
reorpaduu. Ha3zBanHble monoxeHus o MpeqHazHaueHUu ydyeOHoro npenmera «buomorusy coctaBuin
OCHOBY JJs1 ONpEACNCHHA TOAXOJO0B K OTOOpY U CTPYKTYpUPOBaHHMIO €ro COAEp)KaHus,
MPEJICTABICHHOTO B IpOrpaMMe M0 OHOIOTHH.

OTt6o0p conmepkanust yuyebHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE OCYIIECTBIIEH C
MO3UIHMKN  KyJIbTYpOCOOOpPa3HOrO MOJAXOAAa, B COOTBETCTBUU C KOTOPBHIM OOyYaromiuecs: JOJKHbI
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OCBOWTH 3HAHHWS W YMCHHS, 3HAUMMBbIC I8 (OpMHpOBaHHUS OOMICH KYJIBTYpBI, OINPEACISIONTNS
aZIcKBaTHOE TIOBEJICHWE 4YEJOBEKa B OKPYXKaIOIIeH NPUPOJHOU Cpelae, BOCTpeOOBaHHBIE B
MMOBCETHEBHON KU3HU M TPAKTHUECKOU neaTreabHOCTH. Oco0oe MEecTo B 3TOH CHUCTEME 3HAHHM
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUs, KOTOPhIE CIIy)KaT OCHOBOH st (hOPMUPOBAHUS MPEACTABICHUIN O
COBPEMCHHOW E€CTCCTBCHHO-HAYYHOW KapTHHE MHpa H IICHHOCTHBIX OpPHCHTAIUSAX JIMYHOCTH,
CIOCOOCTBYIOIIUX T'YMaHU3AIUHA OMOJIOTHIECKOTO 00pa3oBaHUsL.

CTpyKTypHpOBaHHE COJCpXKaHUS Yyd4eOHOro Marepwaja B TporpamMme T0 OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAUCHUS 3HAHHUI 00 OTIMYUTEIHHBIX OCOOCHHOCTSX YKMBOU
TIPHPOJIBI, O €€ YPOBHEBOM OpPTaHU3AIMH M 3BOJIOIUU. B COOTBETCTBUU C 3THM B CTPYKType YIeOHOTO
npenMera «buonorus» BBIACICHBI CIEAYIONINE COIepKaTelbHble NTWHUU: «buomorus kak Hayka.
Metonel HaydHOTO TIO3HaHHs», «Kilerka Kkak OwWojormdeckas cucreMa», «OpraHusM Kak
Oouonormueckas cucremay, «CucremMa U MHOTOOOpa3re OPTaHUYECKOTO MHUPay», «IBOJIOLUS KUBOU
MIPHPOJIBIY, « DKOCHCTEMBI B TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

[lenp wu3yueHus yuebHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJAJICHUE
00YYaOIUMUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATHLHOW OPTaHW3alMU JKUBBIX CHCTEM Pa3HOTO
paHra U nmpuoOpeTeHrne YMEHHUH UCTOIb30BaTh ATH 3HAHUS JJI TPAMOTHBIX JACHCTBHI B OTHOIICHUU
00BEKTOB KMBOU TIPHUPOJIBI U PEIICHUS PA3TNIHBIX KU3HEHHBIX TIPOOJIEM.

JlocTmxkeHnne 1enu u3ydeHuss ydeOHoro rmipenmera «buornorus» Ha 0a30BOM  YpOBHE
o0ecrieunBaeTCs PEIICHUEM CIICTYFOIINX 3a/1a4:

OCBOGHHE OOYYaIOIIUMUCS CUCTEMBI 3HAaHUN O OMONIOTUYECKUX TEOPHUSAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THITOTE3aX, MPABIIIAX, CIIyXKaIUX OCHOBOW I (DOPMHUPOBAHHS MPEICTABICHHHA O
€CTECTBEHHO-HAYYHOU KapTHMHE MHUpa, O METOJIaX HAyYHOTO MO3HAHWs, CTPOCHHH, MHOTOO0Opa3uu U
OCOOCHHOCTSIX JKHMBBIX CHCTEM pPa3HOTO YPOBHS OPTaHW3AlMH, BBIIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX UCCIIEJIOBAHUSX B OMOJIOTHH;

dbopMupoBaHHE Yy OOYYArOIIMXCS TIO3HABATEIBHBIX, HWHTCIUICKTYAIbHBIX M TBOPYECKUX
CIOCOOHOCTEH B MpoIiecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJIIOTUY HAYYHBIX B3TJISIIOB, HICH U
MOJIXOJIOB K M3YUCHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHHU3aIuH;

CTaHOBJICHHE Yy OOydaroumxcs oOmieil KymabTyphl, (GYyHKIIMOHATHHOW TPAMOTHOCTH, Pa3BUTHE
YMEHHUH OOBSICHATh M OICHUBAThH SIBIICHUS OKPYXAIOIIET0 MHpa YXHUBOW MPUPOILI Ha OCHOBAHWUHU
3HAHUU U OTBITA, MOYYCHHBIX MIPHU U3YYCHUH OUOJIOTHH;

dbopMupoBaHrEe y 00yJaIOMUXCS YMEHUH HIUTFOCTPUPOBATH 3HAYCHHE OMOJOTHYCCKHX 3HAHUHN
B TPAKTUYECKOW MIESITENTbHOCTH YeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTHHA U
arpoOMOTEXHOJIOTHIA;

BOCTIUTaHHWE YOEXKJIEHHOCTH B BO3MOXXHOCTH TIO3HAHUS YEIIOBEKOM JKUBOW MPUPOIBI,
HEOOXOJUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOJIFOJICHUS STHYCCKHX HOPM IPHU IPOBEICHHUH
OMOJIOTHUECKUX MCCIIEAOBAHUNL;

OCO3HAaHWE IIEHHOCTH OWOJIOTUYCCKMX 3HAHWHA JUIS TIOBBIIICHHUS YPOBHS 3KOJOTHYECCKON
KYJbTYPBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IPUMCHEHHUE TPHOOPETEHHBIX 3HAHWMA W YMEHHWHW B TIOBCEJHCBHON JKM3HH JUIS OIICHKHU
MIOCTIEACTBHIA CBOCH JEATENLHOCTH IO OTHOIICHUIO K OKpPY KaroIIel cpeie, COOCTBEHHOMY 37I0POBBIO,
000CcHOBaHUE U COOJIIOICHHE Mep TTPOPIITAKTHKY 32a00JIEBaHU.

B cucreme cpennero obmiero obpazoBanus «buonorus», uzydaemas Ha 0a30BOM YpOBHE,
SIBIIICTCS  00SA3aTeNbHBIM YUYEOHBIM TPEAMETOM, BXOMISIIAM B COCTaB TPEIMETHOH 00IacTh
«EcTecTBeHHO-HAYUHBIC TPEAMETHIY.

Jnst u3ydenuss 6mosioruu Ha 0a30BOM YpPOBHE CpelHero obiiero oOpa3oBaHHs OTBOAMUTCS 68
gacoB: B 10 kmacce — 34 daca (1 gac B Hegento), B 11 kmacce — 34 gaca (1 yac B Hezeno).



Cooepycanue yuebnozo npeomema
10 KJIACC

Tema 1. buojiorusi Kak Hayka.

Buonoruss kak Hayka. CBsi3b OHONOTMM C OOLIECTBEHHBIMH, TEXHHUYECKUMH U APYTUMH
€CTeCTBEHHBIMU HayKaMu, (Quinocoduel, STUKOH, ACTETUKOW u mpaBoM. Ponb Ouonoruu B
(bopMHpPOBaHNU COBPEMEHHON HayYHOU KapTHHBI MUpa. CucTeMa OHOIOTHYECKUX HaYK.

MeTtoapl moO3HaHMS KUBOM HpUPObI (HAOIIOJEHHE, HKCIEPUMEHT, ONHUCAHHE, H3MEPEHHUE,
KJaccu(uKaIys, MOICTUPOBAHUE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdemoHcTpanum:

[Toptpetsi: Y. dapBun, I'. Mennens, H. K. Konsuos, Ix. Yorcon u @. Kpuk.

Tabmuip! u cxeMbl: « MeTO b TO3HAHUS JKUBON TPUPOJIBI».

JlabopaTopHble U NpaKTHYeCKHe PadoThI:

[Tpaktuueckas pabora No 1. «Mcmonb3oBaHHWE pa3IUYHBIX METOAOB TMPH H3YYEHUU
OHMOJIOTHYECKUX OOHEKTOBY.

Tema 2. JKuBble cucTEeMBbI U UX OPTraHU3AIUA.

XKusbie cucreMsl (OHMOCHCTEMBI) KaK MpeaMeT u3ydeHus Ouonorud. OTINYMe KHUBBIX CHCTEM
OT HEOPTraHUYECKON MPUPOIBL.

CaoiicTBa OHMocHucTEM M UX pazHOOOpa3ue. YPOBHU OpraHU3aluy OMOCHCTEM: MOJIEKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, MOMYJISIIIUOHHO-BUAO0BOM, 3KOCHUCTEMHBIN
(OmoreoneHOTHYECKUIT), OMOCEPHBIH.
JdemoHcTpanum:

Tabmure! U cxeMbl: « OCHOBHBIC TIPU3HAKY KU3HI», « Y POBHH OPTaHU3AIUH KUBOW TIPUPOIBI.

O6opynoBanue: moaenb Mosiekybl JTHK.

Tema 3. XuMHuyeCKHUii cOCTaB U CTPOEHHE KJIETKH.

XHWMHUYECKUI COCTaB KJIETKHM. XUMUYECKHUE 3JIEMEHTBI: MAKPOIJIEMEHThI, MHUKPO3JIEMEHTHI.
Bona u MuHepallbHbIE BEILECTBA.

@OyHKIMK BOJbI U MUHEpAIbHBIX BellecTB B KieTke. [loanepkanne ocMoTHUeCKOro OanaHca.

Benku. CocraB u cTpoeHue O€NKOB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHumsbie u
3aMEHHUMbIE AMHUHOKHUCIOTHL. AMUHOKHUCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYJIbI
(mepBuYHAas, BTOPUYHAS, TPETUYHAS M YETBEPTUYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBA OEIKOB.
buonornueckue GpyHKIMU OCIKOB.

@epmeHTH — Ouosnornuyeckue karamuzaropel. CrTpoeHHe (QepMeHTa: aKTUBHBIA IEHTD,
cyOctparnas cneuuduunoctb. Kodepmentsl. Butamunpl. OTinyuns GepMEHTOB OT HEOPTraHHMYECKUX
KaTajau3aTopOB.

VYrneBoapl: MOoHOcaxapuibl (TJI0K03a, pudbo3a U Je3okcupudo3a), Arcaxapuisl (caxaposa,
JAKTO3a) M MOJMcaxapuabl (KpaxMal, TIUKOTeH, [eJUTi0I03a). buonornueckue GpyHKINH yTriaeBO0B.

Jlununer: Tpurnuuepusl, Gochonunuasl, crepouasl. ['uapodunabHo-ruapodoOHbIE CBOMCTBA.
buonornueckue ¢ynkumu nununoB. CpaBHEHHE YTIIEBOJOB, OCJIKOB M JHUMHIOB KAaK HMCTOYHHKOB
SHEPIUH.

Hyxneunosbie kucnotel: [JHK u PHK. Hykneornasl — MOHOMEPBI HYKJIEHHOBBIX KHCIIOT.
Crpoenue u pynkuuu [JHK. Ctpoenune n pynkuun PHK. Buast PHK. AT®: ctpoenue u ¢pyHKImm.

[{uTonorust — Hayka o kietke. Kiierounas teopust — mpuMep B3auMOJICHUCTBUS UICH U (PaKTOB B
Hay4YHOM [TO3HaHUH. MeTobl N3yUeHUs KIIETKH.

Knerka kak menmoctHast xuBasi cucrema. OOmmMe MpHU3HAKM KIETOK: 3aMKHYyTas HapyKHas
MeMOpana, moJiekyibl JJHK kak renerndeckuii ammapar, CHCTEMa CHHTE3a Oeka.

Tumbl  KJIETOK: JyKapHOTHUYeCKass M HIpokapuotudeckas. (OCOOCHHOCTH  CTPOCHHSA
npokapuotuyeckoil kinetku. Kierounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOW KIIETKU.
OcHOBHBIE OTINYNS PACTUTENBHOM, )KUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TJIUKOKAIMKC, UX (YHKIIHH.
[Inasmatuueckass wmeMOpaHa, e€ cBoiictBa u (QyHKuuu. lluromnmazma wu €€ OpraHouzbl.
OnnomemOpannble opranouasl kiaetku: OIIC, ammapar ['ombmku, Jm3ocoMbl. [losyaBTOHOMHBIE

4



OpraHouAbl KJIETKU: MHUTOXOHApUH, TacTuabl. [IpoucxoxkaeHre MUTOXOHApPUM M 1uiacTui. Bumbl
iactull. HememOpaHHbIe OpraHOUIbI KJIETKU: pUOOCOMBI, KIICTOYHBIN LEHTpP, HEHTPHOIN, PECHUYKH,
KTyTUKU. DyHKINN OpraHoOuA0B KIIeTKU. BkitoueHus.

SAnpo — perynaropHblid 1eHTp KieTku. CTpoeHue sijapa: saepHas 000JodYka, Kapuoruiazma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIIECTB B KIIETKE.

JdemoHcTpanum:

[Hoptpetsi: A. JleBenryk, P. I'yk, T. lllsann, M. neiiaen, P. Bupxos, [Ixx. Yorcon, ®. Kpuk,
M. Vunkunc, P. ®panxnun, K. M. bap.

Huarpammsl:  «PacrpeneneHne  XMMMUYECKHMX  JJIEMEHTOB B HEXHBOW  IPUPOJEY,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW ITPUPOIEN.

Tabmuuelt u cxemsl: «llepuoanyeckass Tabiuna XUMHYECKHX ODJIEMEHTOB», «CTpoeHue
MoOJIeKyJbl Bonbl», «buocunTe3d Oenka», «CTpoeHue Mojekyibl Oenka», «CTpoeHue (epmeHTay,
«Hykneunossle kucnotel. JHK», «Ctpoenne monekynsl AT®», «CTpoeHHE 3yKapHOTHUECKON
kieTkn», «CTpoeHWe JKMBOTHOW KIETKH», «CTpOoeHHE pacTUTENbHON KIeTkn», «CTpoeHme
IIPOKAPUOTUYECKON KIIETKN», « CTpOCHHUE AApa KIETKNY, «YTIEBOABDY, «JIMmuabn.

OOGopynoBaHWe: CBETOBOM MHMKPOCKOI, OOOpyJOBaHWE JUIsI TIPOBEICHUS HAOIIOJICHHM,
U3MEpPEHUil, SKCIEPUMEHTOB, MUKPOIIPETIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OAKTEPUAIBbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

JlaGopatophas pabota Ne 1. «/3yueHne KaTaIMTHUECKOW aKTUBHOCTH (PEpMEHTOB (Ha MpUMepe
aMUJIa3bl WM KaTaJia3bl)y.

JlaGopatophnas pabora Ne 2. «VM3ydeHue cTpoeHHs KIETOK PAaCTeHUH, )KMBOTHBIX U OakTepHii
10/ MMKPOCKOIIOM Ha FOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. 7Ku3HeaeTeJIbHOCTD KICTKH.

OOMmeH BelecTB, UM METa0O0IM3M. ACCUMMIIAIUS (TJIaCTHYECKU OOMEH) U JAUCCUMMUIISIUS
(sHepreTnyeckuil 0OMeH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca MeTaboau3Ma. Poiib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUHU B IOHUMaHUHN METa00In3Ma.

Tumnbl oOMeHa BelecTB: aBTOTPO(HBIN U retepoTpodHbIid. Poib pepMeHTOB B 00MEHe BelecTB
U TIPEBpAIICHNUN YHEPTHH B KJIETKE.

@®otocunte3. CBeroBas M TeMHoBas (¢a3pl ¢orocuHTe3a. Peaknum QoTocuHTE3A.
DddexkTuBHOCTh (OTOCHHTE3a. 3HaueHHWE (POTOCHMHTE3a I KU3HU Ha 3emie. BiusHue ycioBuid
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILICHHS €r0 MPOIYKTUBHOCTHU Y KYJIBTYPHBIX PACTEHHH.

XeMocHHTe3. XeMOCHUHTE3UpYIolIe OakTepry. 3HaU€HUEe XeMOCHHTE3a JUIs )KU3HU Ha 3emJie.

OHepreTudyecknii oOMeH B KieTke. PaclierieHne BelecTB, BbIJCICHHE U aKKyMYJIHUPOBaHHE
SHEPTUHU B KJIETKE. DTarbl SHEpreTndeckoro oomena. ['nmukonus. bpoxenue u ero Buasl. Kucmopoanoe
OKHCIICHHe, WM KJIeToyHoe JbixaHue. OxucnurensHoe ¢ochopunrpoBanue. IPPEKTUBHOCTD
HHEPreTUYEcKOro oOMeHa.

Peakuunm marpuyHoro cuHre3a. lenermueckas wuHpopmauus u JHK. Peanuzanms
reHeThuyeckol uHpopMmanuu B KieTke. ['eHeTHMueckuil koA W ero cBoiictBa. TpaHckpumus —
matpuunblii cuHTe3 PHK. Tpancmsiums — OuocunTte3 Oenka. Otambl TpaHcnauuu. Koauposanue
aMUHOKHCIOT. Poib pubocom B OnocunTese Oernka.

Hexnerounsle ¢opmbl )u3HU — BUpYCHl. McTopust oTkpeiTust BupycoB (/1. . MBaHOBCKuiA).
OcoOeHHOCTH CTpOEHHsI M KU3HEHHOro LHWKIa BuUpycoB. bakrtepumodaru. bonesnu pacreHui,
KUBOTHBIX M 4YeNOBEKa, BbI3bIBaeMble BUpycamu. Bupyc ummyHozeduumra uenoBeka (BUY) —
Bo3Oynutens CIIMa. OOpaTtHas TpaHCKpUIIMs, peBepTaza M HHTerpasza. llpodunakTrka
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUH.

JdemoHcTpanum:

[Toptpetsr: H. K. Konsnos, 1. U. IBanosckuii, K. A. Tumupsizes.

Tabmumpl 1 cxembl: «Tunel nutanus», «Metabonusm», «MUTOXOHIIPUSY, «DHEPreTUYECKU
oOmen», «Xnopomnact», «@otocunresy», «Crtpoenne JHK», «Ctpoenne n GyHKIMOHUPOBAHUE TEHAY,
«Cunre3 Oenka», «['eHermueckuil xon», «Bupyce», «bakrepuodarm», «CTpoeHHe U >KU3HEHHBIH
ki Bupyca CIIM/1a, 6axrepuodaray, «Pemmukanms JJHK».



OGopynoBanue: wmonenu-anrumkanun «Ynsoeane JIHK wu tpanckpunmmsy, «buocuHTes
6enka», «CTpoeHHe KIETKI», Moeib cTpyKTypsl JJHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslid 1K, WIM >KU3HEHHBIM IMKJI KieTku. HMHtepdasza u wmuto3. Ilpomeccsl,
nportekatonue B uHTepdasze. Perumkamms — peaknuss MarpuyHoro cuHTe3a JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Hab0Op — KapuOTHIL. JIUTITOMIHBIN U TaIUIOUIHBI XPOMOCOMHBIE HaOOPBHI.
Xpomatuzsl. LluTonoruueckre OCHOBBI pa3MHOKEHHS U MHANBUAYAIBHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne xnerkun — muto3. Craguu muros3a. IIporecchl, npoucxoasiuie Ha pasHbIX CTAIUSAX
MHTO3a. BHOJIOrM4eCcKuil CMBICT MUTO3A.

[TporpamMupyemast ruOenb KJISTKH — arornTo3.

@DopMbl pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe U MosioBoe. Buabl 6ecronoro pa3MHOKEHUS:
JiefieHHe HaJBOe, IIOYKOBaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpA30BaHME, BEreTaTMBHOE
pa3MHoOkeHue. VIckyccTBEeHHOE KIIOHUPOBAaHUE OPTaHU3MOB, €r0 3HAUCHUE IS CEIeKIIH.

[TonoBoe pa3MHOXKEHHUE, €0 OTIAMYHS OT OECIIONIOrO.

Meiio3. Cramum wmeno3a. Ilpoueccel, npoucxopsume Ha craausx wmenosa. I[loBeneHue
XxpomocoM B Merio3e. KpoccrnHrosep. bruonornueckuii CMbICH U 3HaYEHHE MEH03a.

["amerorenes — mpoliecc 0Opa3oBaHUS TOJIOBBIX KJIETOK Y XUBOTHBIX. [loOBbIE Kenesbl:
CeMEHHUKM U suyHUKH. OOpa3oBaHHME W pPAa3BUTHE TIOJIOBBIX KJIETOK — TaMeT (crepMaro3ouf,
ANULIEKIIeTKa) — cliepMaTorene3 u oBorenes. OCOOEHHOCTH CTPOEHUs SAUIEKIETOK U CIIEpMaTO30UI0B.
OmnonorBopenue. IlapreHorenes.

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpHOHaNbHOE pa3BUTHE (3MOpHOreHes). DTarbl
SMOPHOHAIBHOTO PAa3BUTUSl Y TO3BOHOYHBIX >KMBOTHBIX: JAPOOJIEHHE, TacTpyJISALUs, OpraHoreHes.
[ToctomOpuoHanbHOe pa3BuTHE. THUNBI MOCTAIMOPUOHAIBLHOTO PAa3BUTHS: MPsIMOE, HEMpsIMoe
(mumHOYHOE). BnusHME cpenpl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE BBI3HIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct u pasButue pacrenuil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH, CTaIuu
pa3BUTHS.

JleMoHCTpanum:

Tabmuubr u cxembl: «DOpMbI pa3MHOKEHHUS OPTaHU3MOBY», «J[BOWHOE OIUTIOJAOTBOpPEHHUE Y
I[BETKOBBIX pacTeHuil», «BereraruBHOE pa3MHOXEHHE PpacTeHUi», «JleleHue KIeTku OakTepuii»,
«CTpoeHune moJIoBbIX KIETOK», «CTpoeHue xpomocombl», «Kietounbsii mukimy», «Permnukanusa JTHK»,
«Mwuroz», «Meios3», «lIpsmoe u Hempsmoe paszButue», «l'amMeToreHe3 y MIIEKONUTAIOIINX U
yesioBeka», « OCHOBHBIE CTaJIMU OHTOTE€HE3a».

ObopynoBaHMe: MHKpPOCKOH, MHKporpenapaTsl «CrnepMaTo30MIbl  MIIEKOHTAIOIIETO»,
«Slitnexnerka miekonuTaromero», «KapuoknHes B KiIeTKax KOpelIKa JyKa», MarHUTHas MOJEJb-
anmukanus «Jlenenue kierkuy, moaens JJHK, Mmonens MeradazHoil XpoOMOCOMBI.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbi:

JlaGopatopnast pabora Ne 3. «HaOxnromenue MuTO3a B KJIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpOIIpenapaTax.

Jlabopatopnast pabGora Ne 4. «l3yueHue CcTpOeHHMS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpoOIIpenaparax».

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHNU3MOB.

[Ipenmet u 3amauu reHeTuku. Mcropus pa3BuTHs reHeTHKH. Poib nuToaoruu u aMOpHOIOTUN
B CTAQHOBJICHUHU I'€HETHKH. BKiax poccuilckux U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETHKH. MeToIbl
TEHETUKH (TUOPHUIOJIOTUYECKUM, ITUTOTCHETUYCCKUN, MOJEKYISIpPHO-TeHeTHYeCcKuii). (OCHOBHBIE
TEeHETUUYECKUE NOHATHSA. | 'eHeTHUecKasi CHUMBOJIMKA, UCIIONIb3yEMas B CXeMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJEAOBaHMS MPHU3HAKOB, ycTaHOBJICHHBIC . Menaenem. MonoruOpuaHoe
CKpelMBaHue. 3aKOH eIuHOo0Opa3us THOpPUAOB NepBOro MokojeHus. I[IpaBuiao JOMUHHMpOBAHUS.
3aKoH paclleruIeHus MpU3HaKkoB. [ unoresa unctotel ramet. [lonHoe 1 HeMoJIHOE TOMUHUPOBAHHE.

JuruOpunHoe  CKpelMBaHWEe.  3aKOH  HE3aBHCUMOTO  HAcJelOBaHMA  NPU3HAKOB.
[{uToreHeTMUECKHE OCHOBBI JUTHOPUAHOTO  CKPEUIMBAHUS. AHaJIM3UpYIOLIee CKpEIIUBaHUE.
Vcrnonb30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS [T OTPE/IETICHUS TeHOTUIIA OCOOH.



CueruieHHOe HacienoBanue mpusHakoB. Pabora T. Moprana no cuernjeHHOMY HacaeI0BaHUIO
reHoB. HapylieHue clueruieHns reHoB B pe3yJIbTaTe KpOCCUHTOBEPA.

XpoMOCOMHas TeOpUs HACIIEACTBEHHOCTH. | eHeTuueckrue KapThl.

I'enetnka mnosa. XpOMOCOMHOE OIPENEICHHE Mojda. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHble opranu3Mbl. HaciaenoBanue npru3HaKkoB, CHEIUIEHHBIX C TOJIOM.

N3meHunBOCTh. Buabsl M3MEHUYMBOCTU: HEHACIEACTBEHHAs M HACIEACTBEHHas. Ponb cpensl B
HEHACJICJICTBEHHOW  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAU(DUKAIIMOHHOM  WM3MEHYUBOCTH.
BapuanyonHslii psa ¥ BapuanMoHHas KpuBas. Hopma peakuuu npusHaka. KonnuecTBeHHblE U
KayeCTBEHHbIE IPU3HAKU U UX HOpMa peakuuu. CBoHCTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrtBenHas, WiIM TE€HOTUIIMYECKAas, W3MEHYMBOCTb. KoOMOMHATHBHAas H3MEHYHBOCTb.
Meii03 1 MOJOBOM MPOIIECC — OCHOBA KOMOMHATUBHON M3MEHUYMBOCTH. MyTallMOHHAS U3MEHUYHUBOCTb.
Knaccugukamuss MyTanuii: TeHHble, XpPOMOCOMHBbIE, T'€HOMHbIe. YacTora M NPUYMHBI MyTalUi.
Myrtarensnsie (pakTopbl. 3aKOH TOMOJIOTMUYECKHX PSJIOB B HacleACTBeHHOM wu3meHuumBoctu H. .
Basuiosa.

BHesnepHas HacieICTBEHHOCTh U U3MEHYHBOCTb.

I'enetuka 4yenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJABI TEHETHKM 4YEJOBEKA!
reHeaNorn4ecKuii, OJIM3HEOBbIM, IIUTOI€HETUYECKUI, OMOXUMHUYECKUN, MOJIEKYIISIPHO-T€HETHUYECKH.
CoBpeMEHHOE OIpe/IeTICHNE TE€HOTHUIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHMUE, TEHOTUIIMPOBAHKE, B TOM
gucie ¢ momomisio [II[P-anamm3a. HacnmencrtBenHbie 3a00j€BaHHMS 4YeOBEKAa: TCHHBIC OOJIC3HH,
O0JIe3HN C HACJIEJICTBEHHOM NpeapacloiloKeHHOCThI0, XpOMOCOMHBIe Oone3nu. Comaruueckue H
reHepaTuBHble MyTaluu. CTBOJOBBIE KJIETKU. lIpuHIMIBI 310poBOro o0Opasza KM3HH, JTUArHOCTHKH,
OpOoGUIAKTUKA U JICYEHUS] TEeHeTHUeCKuX Ooyie3Hell. MenuKo-reHeTHYecKoe KOHCYJIbTHPOBAaHHUE.
3HaueHne MEAMIMHCKON TI'eHETHKH B MPEAOTBPAIllEHUH U JICYEHUU TeHETUYECKUX 3a0oJeBaHUil
4eJI0BEKA.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ge ®@pusz, C. C. YerBepukos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuupel U cxembl: «MOHOTMOPUIHOE CKpEIIMBAHHE W €ro IUTOI€HETHYECKash OCHOBa»,
«3aKOH pacIIeIVIeHUs] U €ro IUTOreHEeTHYeCcKasi OCHOBa», «3aKOH YHUCTOTHI ramer», «Jlurubpunnoe
ckpeuBanue»,  «LluTonoruyeckue  OCHOBBI ~ JUTMOPUAHOTO  CKpeLIMBaHMA»,  «Meko3y,
«B3aumonelicTBue ayuiedbHBIX T'€HOB», «l'eHeThyeckue KapThl pacTEHHi, >KMBOTHBIX U YEJIOBEKa»,
«"eneTnka noisay», «3aKOHOMEPHOCTH HACJIEJJOBAHUS, CLIEIIJIEHHOTO ¢ MoioM», «Kapuorumel yenoBeka
U )KMBOTHBIX», «Bubpl nu3aMeHunBoCcTY, «MoaudurkanrnoHHas ©3MEHYUBOCThY, «HacnenoBanue pesyc-
dakTopa», «I'eHeTHKa rpyni KpoBu», « MyTallmOHHAs! H3MEHYHUBOCThY.

O6opynoBanue: Mojenu-ammiukauuu «MoHorubpuaHoe ckpemuBanue», «HemnomHoe
JOMUHHMpOBaHue», «JurubpunHoe ckpemmBanue», «llepekpéct XpomMocom», MHKPOCKON U
Mukpornpenapar «Jpozoduna» (Hopma, myTamnuu GOpMBbI KPBUTBEB M OKPACKH Tena), repoapuii «I opox
IIOCEBHOM.

JlaGopaTtopHble U NpaKkTHYecKHe padoThi:

JlaGopatopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U JTUTHOPUIAHOTO
CKpEIIMBAaHUA Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGopatopnast pabota Ne 6. «M3ydyeHue MoAM(UKALMOHHOW H3MEHUMBOCTH, IMOCTPOCHHE
BAPUALMOHHOTO PsI/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopatophas padota Ne 7. «AHanmu3 MyTanuii y po30(uisl Ha TOTOBBIX MUKpOIpenapaTaxy».

[TpaxTrueckas padota Ne 2. «CocTaBieHre U aHaIU3 POJOCIOBHBIX YEJIOBEKa.

Tema 7. Cesiekuust oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuusi Kak HayKa W TPOIECC. 3apOXKICHUE CeNeKIUMU W aomecTukanud. Yuenue H. U.
BaBuioBa 0 1eHTpax MPOUCXOXKAECHUS M MHOrooOpasus KyJIbTYpHBIX pacTeHHd. LleHTpsl
MIPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOABI CeleKIMU. MaccoBbli M HMHIUBUAYAIbHBIH OTOOPHI B CEJIEKIUU
pacTeHUid U KUBOTHBIX. OlleHKa 3KcTepbepa. BIM3KOPOJACTBEHHOE CKpeUlMBaHUE — HWHOPUIUHT.
Yucrass nuHus. CKpelMBaHWE YHUCTHIX JTUHHHA. ['ereposuc, mmm rubpuanas cuna. HepoactBeHHoe



CKpenuBanue — ayTopuauar. Otnanéaras ruopunusanus u e€ ycrnexu. ICKyCCTBEHHBIN MyTareHes u
MOJYYECHHUE TTOJIMIUIOUIOB. JJOCTHKEHHS CENEKIIMU PACTEHUM, >)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHomoruss Kak oOTpacib NPOM3BOJCTBA. [€HHas WHXKEHEpUA. OITambl CO3JAaHUsA
pexombunanTHo JIHK u TpaHncrennsix opranu3moB. Knetounast unxenepusi. Kiierounsie KyiabTyphl.
MHuKpoKIOHaTBHOE pPa3MHOXEHUE pacTeHuil. KnonnpoBanue BBICOKOTIPOTYKTUBHBIX
CEJIbCKOXO03SUCTBEHHBIX OPTaHU3MOB. JKOJOTHYECKHE U dTHUeckue mpodneMbl. [MO — reHeTndecku
MOAU(PUITIPOBAHHBIE OPTAHU3MBI.

JeMoHCcTpanuu:

[Toptpetsr: H. . BaBunos, 1. B. Muuypus, I'. JI. Kaprieuenko, M. ®@. lBaHoB.

Tabmumel u  cxeMbl: KapTa «lIeHTpBl TPOUCXOXKIEHUS W MHOTrooOpasusi KyJIbTYPHBIX
pactenui», «llopoxpl AOMAIHUX KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHHi», «OTnanéHHas
rubpuamzanusi», «Pabotel  akagmemuka M. @. HpanoBay, «llomummonaus», «OOBEKTHI
ounorexHosorum», «Kierounsle KyIbTypsl U KIOHUpOBaHHE», « KOHCTpyHpoBaHHWe U TEPEHOC TEHOB,
XPOMOCOM.

OOGopynoBaHue: MYJSDKH IUIOJIOB U KOPHEIUIONOB JUKUX (OPM M KYyJBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlaGopaTtopHble U NpaKkTHYecKHe padoThi:

Okckypeusi «OCHOBHBIE METONBI U JOCTHDKCHUS CEJNEKIMH PAacTeHWd W JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOUCTIBITATENbHBIM YyYacTOK, B TEIUIMYHOE
XO03sICTBO, JIA0OPATOPHUIO arpOYHUBEPCHUTETA WIIM HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBosnronMOHHAsA OHOJIOTHS.

[IpeanocbuUIKM BOZHUKHOBEHUS HBOJIFOLIMOHHOW TEOPHH. DBOJIFOLMOHHAS TEOPHUS U €€ MECTO B
Ouonorun. BiusiHUEe BOTIOIMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CaunerenbcTBa sBoOIMU. [lameoHTONOrMYECKHEe: OCIEA0BATENbHOCTh MOSBICHUS BUIOB B
NaJICOHTOJIOTHUECKOM JIETONHUCH, MepexoHbie (opMbl. buoreorpaduueckue: CXOACTBO M pazInyuue
¢bayH u (0p MaTEPUKOB M OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJCTBA M pa3lnuyus SMOPUOHOB Ppa3HBIX BUIOB MO3BOHOYHBIX.
CpaBHUTEIIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIIOTUYHbIE, PYJUMEHTAPHBIE OPTraHbl, ATABU3MBI.
MonekyasipHO-OMOXUMHUYECKHE:  CXOJCTBO  MEXAaHHW3MOB  HACJIEJCTBEHHOCTH W OCHOBHBIX
MeTaboNIMYeCKUX MyTell y BceX OpraHu3MOB.

OpomonuonHas Teopust Y. Jlapsuna. IIpennocbulku BO3HUKHOBEHHUS JapBUHU3MA. J[BHKy1ne
CWJIBI HBOJIIOLIMM BUAOB 10 JlapBuHY (M30BITOUHOE PAa3MHOXEHHE MPU OrPAaHUYEHHOCTH PECYpPCOB,
HeonpeenéHHas N3MEHYUBOCTb, 00pb0a 3a CylIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).

Cunrernueckast Teopus sBosonnu (CTD) 1 €€ OCHOBHBIE MOTOKEHHUS.

Muxkposontonus. [Tonmynsanus kak equHUIA BUIA U 3BOJIIOLUY.

JBuwxyue cuibl (QakTophl) SBOJIOLUMU BUAOB B Mpupoje. MyTalHMOHHBIH Hpolecc u
KOMOWHATHBHAsI U3MEHUUBOCTD. [10Ny IsIIMOHHbIE BOJHBI U ipeiid reHoB. M30s1us U MUTparus.

EctecTBeHHbII 0TOOp — HanpaBisoumil Gpaktop 3Bostoruu. opMbl ecTeCTBEHHOT0 0TOOpA.

[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ysibTaT 3BOMIONMU. [Ipumepsl mpucnocoOneHuit y
OpraHu3MoB. ApoMOP(O3bl U UIN0AAATITAIIUH.

Bun wu Bunoo6pasoBanue. Kputepun Buma. OcHoBHble (OpMBI  BHA000pa30BAHMS:
reorpapuueckoe, IK0JI0rHIECKOe.

MakposBomrons. DopMbl  3BONIOLMHU:  (PUIETHYECKAs,, TUBEPreHTHas, KOHBEpreHTHas,
napasuienabHas. HeoOpaTuMoCTh 3BOIIOLINN.

ITpoucxoxneHne OT HECHEeUMATU3UPOBAHHBIX NpeakoB. lIporpeccupyromas cnenuanuzanus.
AnanTvBHAs paauaIys.

JleMoHCTpanum:

[Toptpersr: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.



Tabmuibl 1 cxembl: «Pa3BuTHE OpraHMYecKoro Mupa Ha 3emie», «3apOoJbIIi MO3BOHOYHBIX
JKUBOTHBIX», «ApxeonTtepukc», «Dopmbl OOprOBI 3a cyliecTBOBaHUE», «EcTecTBEHHBIN 0TOOPY,
«MHorooOpasue copToB pacTeHHil», «MHoroob6pasue mMoOpoa KUBOTHbIX», «[lomymsmmy,
«MyTarioHHass HM3MEHUUBOCTHY, «ApoMopdosey, «Wnmoamantanum», «OOmas aereHepamnus,
«JIBmwxkymue cunbl dBoMIONMNY, «KapTta-cxema mapmpyrta mytemectsust Y. [lapsunay», «bopeba 3a
cymecTBoBanue», «llpucnocobmeHHOCTs oOpraHu3MoBy», «l'eorpaduueckoe BUIO00Opa3OBaHUEY,
«IKOJIOTUYECKOE BHI000pa30BaHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3NWYHBIMU THUIIAMHU OKPAcKH, HAO0Op IUIOJOB U
ceMsH, KoJulekius «[Ipumepsl 3amUTHBIX TPUCTIOCOOIEHUN y JKMBOTHBIX», MOAEIb «OCHOBHBIE
HaTpPaBIIEHUS IBOIIOLUNY, 00bEMHAs MoJienbh « CTpOEHUE TOJIOBHOTO MO3Ta TTO3BOHOYHBIXY.

buoreorpaduyeckas kapta mMupa, KoJeKus: «DopMbl COXPAaHHOCTH MCKOMAEMBIX KUBOTHBIX
U pacTeHui», mojenb anmiukauus «llepekpéct xpomocom», BiaxkHble mpenaparbl «Pa3BuTHe
HacekoMmoroy, «Pa3ButHe mnArymkm», Mukponpemnapar «llposoduina» (Hopma, MyTauuu (HOpMbI
KPBUTBEB U OKPACKU TeNa).

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

JlaboparopHast pabota Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOIOTHUIECKOMY KPUTEPHUIOY.

JlaGopaTopnas pabora Ne 2. «OmnucaHue TPUCTIOCOOTICHHOCTH OpraHm3mMa u €
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHHe M pa3BUTHE KM3HU Ha 3eMie.

JoHayuHble TpEACTABICHUS O 3apOXKACHUU >KU3HU. HaydHble TrHUmore3sl BO3HUKHOBEHUS
KU3HM Ha 3emuie: abWoreHe3 W TaHCHEpPMUS. XWUMHYECKas HBOJONMS. AOWOTCHHBIA CHHTE3
OPTraHMYECKUX BEIIECTB W3 HEOPraHMYECKUX. IDKCIEPUMEHTAIBHOE MOJITBEPKACHUE XUMUYECKOM
sBosonny. HavanbHble sTambl Ouosormyeckoil spomtonuu. ['unoreza PHK-mupa. @opmupoBanue
MEMOpPaHHBIX CTPYKTYp ¥ BO3HUKHOBEHHE WPOTOKIETKHU. IlepBble KIETKM W WX DBOIIOLUS.
dopMHUpPOBaHNE OCHOBHBIX TPYIIT KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie mo spam U nepuojaM. Karapxeil. Apxeiickas U npoTepo3onckas
opbl. [laneo3olickas spa U e€ mepuonbl: KeMOpPUNCKUN, OPAOBUKCKHUM, CUIYPHUICKUHM, IEBOHCKUH,
KAMEHHOYTOJIbHBIN, IIEPMCKHUI.

Me3o30¥ickas 3pa U €€ MepruoIbl: TPHACOBBIN, IOPCKHI, METOBOM.

Kaitno3oiickast apa 1 €€ nepuobl: MajgeoreHOBbIi, HEOT€HOBBIN, AaHTPOIIOTEHOBBIM.

XapakTepucTHKa KiIUMara M TEeOJIOTHYECKUX TmporeccoB. OCHOBHBIE 3Tambl 3BOJIIOLUAH
PacCTUTEIHHOTO U KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUI U KUBOTHBIX. [losiBIEeHUE, paciBeT U
BBIMHpaAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHUpa Kak oOTpaxeHue 3BoJoUUU. OCHOBHBIE CHCTEMaTHYECKUE
TPYIIITBI OPTaHU3MOB.

DBOJIIOLIMS YeJIOBEeKa. AHTPONOJIOrUs Kak HayKka. Pa3BuTue nmpencTaBieHnid 0 IPOUCXOKIECHUU
yenoBeka. MeToapl u3yyeHusi aHTpornoreHe3a. CXOJCTBA W pas3jiMuMsl YEJIOBEKA M KUBOTHBIX.
CucremMaTH4eCcKO€ MOJ0KEHHUE YETIOBEKA.

JBmwxymme cuibl (GakTopsl) aHTpororene3a. HaciaeactBeHHas K3MEHUYUBOCTh M €CTECTBEHHBIN
ot06op. ObEecTBEeHHBIN 00pa3 )KU3HH, U3TOTOBJICHUE OPYAHM TPY/Ia, MBIILICHUE, PEUb.

OCHOBHBIE CTaJIMH Y BETBHU 3BOJIIOIMY YETIOBEKA: aBCTpAJIONUTEKH, YemoBek yMenbii, YenoBek
NpsAMOXOAAIMHN, YemoBeKk HeaHIepTalbCKui, YemoBek pazyMHbld. Haxoqku HCKONAeMbIX OCTATKOB,
BpeMs CyIIECTBOBaHUS, 00JIaCTh pacpoCTpaHeHUs, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYIHSL.

Yenoseueckue packl. OCHOBHBIC OOJIBIIUE pAachl: E€BPOIMEOUAHAs (eBpasuiicKas), Herpo-
aBCTPAJIOUTHAS (3xBaTOpHANIbHAS), MOHTOJIOU]THAS (a3uaTcko-aMepUKaHCKas). Ueptsr
MIPUCIIOCOOICHHOCTH TIPEJCTaBUTENICH YeNOBEUECKUX pac K YCIOBHSIM CYIIeCTBOBaHUA. EAMHCTBO
yenoBeueckux pac. Kpurtuka pacusma.

JemoHcTpanuu:

[Toptpetsi: @. Pequ, JI. Ilactep, A. U. Omapun, C. Munnep, I'. FOpu, Y. JlapBuH.

Tabmumel U cxembl: «Bo3HukHOoBeHHe CONHEYHOU cHUCTeMbl», «Pa3BUTHE OpPraHHMYECKOTO
Mupay», «PacturenbHas KieTka», «KuBoTHas kinetkay, «[Ipokapuornueckas kietka», « CoBpeMEHHast
CUCTEMa OpraHudeckoro Mwupa», «CpaBHEHHE aHATOMMUYECKHMX YEepT CTPOCHUS UeJIOBEKa U
YEeJIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MeCTa TMAaJCOHTOJOTUYECKUX HAXOJOK TMPEIKOB
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COBPEMEHHOTO 4YeJIoBeKay», «/IpeBHeimme moan», «peBaue moam», «llepBbie COBpeMEHHBIE JTIOAN,
«Yenopeueckue pacb».

O6GopynoBanue: wmymspku — «lIpoucxoxaenne  4emoBeka»  (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAHTPONa, HEaHAepTalblla, KPOMAHBOHIA), CIENKA WIM H300paKEHUS KAMEHHBIX OpyIuit
MEepPBOOBITHOTO YelIOBeKa (KaMHHU-YOMMEpHl, pyoOmia, ckpebria), TeoXpOHOJOTHUecKas Talnwila,
KOJUIeKIUsI «POPMBI COXPAaHHOCTH UCKOMAEMbIX KUBOTHBIX U PACTCHUID.

JlaGopaTopHble U NpaKkTHYecKHe padoThbi:

[Tpaktrueckas pabota No 1. «V3yueHHE HCKOMAEMbIX OCTATKOB PACTEHHUN U JKUBOTHBIX B
KOJUTEKLIUSX).

OKCKypcHusi «DBOJIOLMS OPraHUYECKOTOo MHpa Ha 3emiie» (B €CTeCTBEHHO-HAYyYHbIH WIU
KpaeBeIUECKU My3€il).

Tema 3. Opranu3mbl 4 OKpy:Kaoas cpeaa.

DKOJIOTHsl KaK HayKa. 3aJayd U pas3jeiibl 3KOJOTUU. MEeToAbl SKOJIOTHYECKUX HCCIeI0BaHUM.
DKOJIOTUYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpt oOuTaHus OpraHHU3MOB: BOJIHAS, HA3eMHO-BO3/1yIIIHAs, TMOYBEHHAS,
BHYTPUOPraHU3MEHHAs.

Oxonornueckue ¢akrtopel. Kiaccudukanus skomorndeckux (HaKTOpOB: aOMOTHYECKHE,
OMOTHYECKHE U aHTPOTIOTeHHBIE. J{eliCTBHE IKOIOTHYeCKUX (DAKTOPOB HA OPTAHU3MBI.

AOuoTtndeckue GakTopbl: CBET, TEMIIEpaTypa, BIaKHOCTh. DoTonepuoansM. [Ipucnocobnenus
OpPTaHU3MOB K JICUCTBUIO aOMOTHYeCKUX (pakTopoB. bronoruueckue puTMel.

buotnueckue dakTopel. Bunmbl OMoTHUECKMX B3aUMOJCUCTBUI: KOHKYPEHIIHSI, XUIITHUYECTBO,
cumM6Omno3 u ero ¢opmel. [lapazutusm, Koomepaius, MyTyalu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJICOHWYECTBO). AMEHCAM3M, HEUTpain3M. 3HA4YCHHE OWOTHYECKHX B3aMMOJCUCTBUMN ISt
CYIIECTBOBAHHS OPTaHU3MOB B IIPUPOJIHBIX COOOIIECTBAX.

OKOJIOTHYECKHE  XapaKTepUCTUKU  momyiasuuud. OCHOBHbIE — MMOKa3zaTelnW  MOMYJSALHUU:
YUCJIIEHHOCTh, IJIOTHOCTb, POXK/1a€MOCTh, CMEPTHOCTb, IPUPOCT, MUTpalUs. JJMHAMUKA YHUCIECHHOCTH
MOMYJISILIMU U €€ PeryJIsiiusl.

JemoHcTpanum:

[Toptpetsi: A. 'ym6oabar, K. @. Pynbe, O. ['ekkensb.

Tabmumel u cxembl: kapta «lIpupomusie 30HBI 3eminy, «Cpeapl OOUTaHUS OPTaHU3MOBY,
«Dotonepuoansmy, «llomymsauum», «3aKOHOMEPHOCTH POCTa YMCIECHHOCTH MOMYJISIUN MH(Y30pUu-
Typenbkuy, «lIuieBbie memnm.

JlaGopaTtopHble U NpaKkTHYecKHe padoThbi:

JlaGopatopnast pabora Ne 3. «Mopdonoruyeckre 0cOOEHHOCTH PAaCTEHUH W3 pPa3HBIX MECT
0oOHUTaHHS.

JlaboparopHast pabota Ne 4. «BiusiHUe cBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIECYCa.

[Tpaktrueckas padota Ne 2. «I1oacuéT MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHHIN.

Tema 4. CooO1mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

Coo06mecTBO opranu3MoB — OuorieHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBasl, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiieBas). Bunpl-nomuHantel. CBA31 B OHOIIEHO3E.

Okojoruueckue cucreMbl (9kocuctemsbl). IlonstTne 00 »sKocucTeMe M OHOreOlEHO3E.
OYHKIMOHAIBHBIE KOMIOHEHTBI 3KOCHUCTEMBI: MPOJYLEHThl, KOHCYMEHTHI, peayleHTsl. KpyroBopot
BEIIECTB U MOTOK SHEPTUU B 3Kocucteme. Tpoduyeckue (MUIEBbIE) YPOBHU dKOCcUCTEMBI. [IuiieBbie
nenu u cetd. OCHOBHBIE TIIOKa3aTeld SKOCHCTEMBI: OHoMacca, MNPOAYKIHA. ODKOJOTHYECKHUE
MUPAMUIBL:  TPOAYKLUHH, YHCIEHHOCTH, OuomMaccel. (CBOMCTBAa 3KOCHUCTEM: yCTOHYMBOCTD,
camoperyJsinus, pazsutue. CyKieccus.

IIpuponHple  9KOCHCTEMBI. OKOCHCTEMBI O03€p M peK. OKOCUCTEMA XBOMHOIO WU
LIMPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE JKOCUCTEMBI. ATpPO3KOCHCTEMBI. YpOoskocucTteMbl. buonormdeckoe u
X03IHCTBEHHOE 3HAYCHHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (aktop ycrowumBocTH 3KOCHUCTeM. COXpaHEHHE OHOJOTUYECKOTO
pasHooOpa3ust Ha 3emiie.
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VYuenne B. U. Bepnanckoro o 6uocdepe. ['panuipl, coctaB u cTpykrypa Ouocdepsl. JKuboe
BemiecTBO U ero ¢yHkuuu. OcobeHHOCTH OMOcdepbl Kak r1o0anbHOM sKocucTeMbl. JlMHaMudeckoe
paBHOBecHe U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BemecTB M OHOr€OXMMHUYECKHE LUKJIBI JJIEMEHTOB (yriepona, a3oTa).
3oHanbHOCTH Ouocdepbl. OCHOBHBIE OMOMBI CYIIH.

YenoseuectBo B Onochepe 3emin. AHTponoreHHble M3MeHeHuss B Ouocgepe. [nobdanbHble
HKOJIOTUYECKUE TTPOOIIEMBI.

CocymecTBoBaHue TpUPOABl U dYenoBedecTBa. CoxpaHeHue OHMOpa3HOOOpa3usi Kak OCHOBA
ycroitunBoct  Omocdeprl. OCHOBa pAIMOHAIBHOTO YHPAaBJICHUS TPHUPOJHBIMH pECcypcaMd U HX
ucnonb3oBanue. JloCTKeHUs OMOIOTUN M OXpaHa IPUPOIbI.

JdemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumsl 1 cxembl: «[lumessle nenn», «buoleno3: coctaB u cTpykTypay, «lIpupoaHbie
coobuiectBay, «Llenu nuranusy, «KojJoruueckas nupamuiay, «buocdepa u yenosek», « Ikocucrema
HIMPOKOJMCTBEHHOTO Jieca», «IKOCHCTEMA XBOWHOIO Jieca», «bHOIEHO3 BOJ0EMa», «ATpPOLIEHO3,
«IIpuMepHBIE aHTPOMOTreHHBIE BO3ACUCTBHS Ha MPUPOAY», «BaxkHeWInne MCTOUYHUKU 3arps3HEHHS
BO3[lyXa M TPYHTOBBIX BOI», «llouBa — BaxkHeilmas coctaBisomas oOuochepb», «DaKTOpbI
nerpaganuu 1nousy», «llapHukoBeiid 3¢ ek, «DakTopbl PaJHOAKTUBHOIO 3arps3HEeHust Ouocgeps,
«Obmas crpykrypa Omochepr», «Pacmnpoctpanenune >xku3Hu B Oumochepe», «O30HOBBIM 3KpaH
ouocheps», «Kpyrosopot yriepona B Ouochepe», «kKpyroBopor azora B mpupoe».

OGopynoBanue: Mojaenb-aniuInKanus «Tunuaaeie OUOIEeHO3bI», TepOapuii «PacTuTenbHBIC
coobuiecTBay, Koyuiekuu «buorenosy, «Bpeaurenn BaXHEHIINX CEIbCKOXO3SHCTBEHHBIX KYJIBTYDPY,
repOapuy ¥ KOJUICKIIUU PACTEHUI W KUBOTHBIX, IIPUHAJUICKAIINE K PA3HBIM YKOJIOTHUECKUM TPYIIIamM
onHoro Buaa, Kpacnas kaura Poccuiickoit deaepanuu, n300pakeHUs OXpaHIEMbIX BUIOB PaCTCHUN U
KHUBOTHBIX.

Inanupyemvie pezynomamol 0ceoenusn yuedH020 npeomema

Cormacao ®I'OC COO, ycraHaBimMBarOTCA TpeOOBaHUSA K pe3yiabTaTaM OCBOCHUS
00y4JalOIUMHUCS TIPOTPaAaMM CpEIHEro oO0Iero oOpa3oBaHUS: JWYHOCTHBIM, METANPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOEHUs Ipeamera «buonorus» BblIeneHbI
CJIETYIOIIME COCTABJISIONINE: OCO3HAHNE O0YUYAIOIUMHUCS POCCUNCKON TPaKIaHCKOW UACHTUIHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CaMOCTOSITEIBHOCTH M CaMOONPEIEICHUI0, HAJIMYUME MOTHUBALMM K
0o0y4eHnI0 OWOJIOTHH, IIEICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHH JIMYHOCTH HA OCHOBE
KIIFOYEBBIX [IEHHOCTEH U UCTOPHUECKUX TPATUIMI pa3BUTHs OWOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh U
CIIOCOOHOCTh 0OYYAIOLIUXCS PYKOBOJCTBOBATHCS B CBOEH JESTENIBHOCTU LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMHM, MPHUCYUIMMH CHCTEME OHOJOTHYEeCKOro 00pa3oBaHus, HAJIWYHE 3KOJOTHYECKOIrO
MMpaBOCO3HAHUA, CHOCO6HOCTI/I CTaBUTb LCJIU U CTPOUTDH JKU3HCHHBIC IJIAHBI.

JIndaHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa « buonorusy 1ocTuraroTcsl B €IMHCTBE yueOHOU
u BOCIIUTATEIbHOM JACATCIIbHOCTH B COOTBCTCTBUH C TpaaAuLIMOHHBIMUA pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMH, HCTOPHUYECKMMHU M JIyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH, HIPUHATBIMH B
oOuiecTBe IpaBWJIaMd M HOpMamMH IOBEAECHHS M CHOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI M CaMOpA3BUTHUSA, Pa3BUTHS BHYTPEHHEH IMO3WLMU JIMYHOCTH, NAaTPUOTU3MA,
YBOKEHUSI K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TpyJla U CTAapLIEMy I[OKOJEHHIO, B3aMMHOIO
yBaXKEHUsI, OEPEKHOTO0 OTHOUICHHSI K KYJbTYpPHOMY HACIEIUI0 U TPAAMIMUAM MHOTOHAIIMOHAIHHOTO
Hapoaa Poccuiickoit denepaunu, NpUpOJE U OKPYKAIOIIECH Cpeae.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHs y4eOHOro mpeamera «bHOMOTHS» MOKHBI OTpa)karTb
TOTOBHOCTh UM CIIOCOOHOCTH OOYydYaromuXcsi PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEH JTUYHOCTH, CUCTEMOW LEHHOCTHBIX OpPUEHTALMH, MO3UTHBHBIX BHYTPEHHHUX YOEXKIECHUH,
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COOTBETCTBYIOIIMX TPAJAULMOHHBIM IIEHHOCTSIM POCCHHMCKOrO OOIIECTBA, pacUIMpPEHUE >KU3HEHHOTO
ONbITa W ONBITA JEATEIBHOCTH B IPOILECCE pealu3alli OCHOBHBIX HAIIPaBJICHHUN BOCIHUTATENIBHOMN
JeSITeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTH I'PaXAAHCKON MO3HUIIUK 00YYaIOUIerocsi Kak akTUBHOI'O M OTBETCTBEHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAaHHWE CBOMX KOHCTUTYIIMOHHBIX IIpaB U OOSA3aHHOCTEH, YBa)XK€HHE 3aKOHA U
IIPABOIIOPAIKA;

FOTOBHOCTh K COBMECTHOH TBOPYECKOM MAESITEIbHOCTH IMPH CO3/JaHUU YYEOHBIX IMPOEKTOB,
peleHny yuyeOHBIX U IMO3HABATEIbHBIX 33124, BHITIOJTHEHUN OHOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTIPEAETATh COOCTBEHHYIO MO3MIIMIO 1O OTHOIICHHIO K SIBJCHHUSIM COBPEMEHHOMN
XKHU3HHU U OOBSICHATH €€;

YMEHHE YUUTHIBaThb B CBOMX JCHCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTMBHOTO B3aWMOJIEHUCTBUS
Jro/ielt ¢ pa3HBIMU YOEKACHUSMH, KyJIbTYPHBIMU IIEGHHOCTSIMHU U COLIMAIBHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYJIHHYECTBY B TIPOIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
MIO3HABATEJIbHBIX M HCCIIEI0BATENbCKUX 3a/1ad, YBAXXUTEIBHOIO OTHOIIEHHS K MHEHMIO ONIIOHEHTOB
pU 00CYK/IEHNU CIIOPHBIX BOIIPOCOB OMOJIOTHUECKOT0 COJIEPIKaHNUS;

TOTOBHOCTb K T'YMaHHUTapHOM U BOJOHTEPCKOM IEATEIBHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMSA

c(OPMHPOBAHHOCTh POCCUICKON T'pa)<TaHCKOW HJIEHTUYHOCTH, MAaTPUOTU3MA, YBAXKEHHUS K
CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH Tiepe] PoauHoM, ropaoct 3a cBoW kpail, cBoro Ponuny,
CBO1 SI3BIK U KYJIBTYPY, IPOLLIOE U HACTOALIEE MHOIOHAIMOHAIBLHOTO HapoJa Poccnn;

[IEHHOCTHOE OTHOUIEHHE K MPUPOAHOMY HACIEAMIO M MaMATHUKAM IMPHUPOJbI, TOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX YUEHBIX B CTAaHOBJIEHHE M Pa3BUTHE OMOJIOTHH,
MOHMMAaHMA 3HA4YeHUs] OMOJOTMU B NMO3HAHUU 3aKOHOB NMPHUPOJIBI, B KHU3HHU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

ujeiHas yoex1€HHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTD 32
ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAaHME JYXOBHBIX IIEHHOCTEN POCCUIICKOTO HApO/Ia;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYallMI0 M NPUHUMATh OCO3HAHHBIE PEUICHMs, OPHUEHTUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAylIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM, CO3JAaHUIO CEMbM HAa OCHOBE OCO3HAHHOIO
MIPUHATHUS LEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUU C TPAIULIHSIMHU HapoaoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

JCTETUYECKOE OTHOLIEHHE K MHpPY, BKIIOYAs 3CTETHKY ObITa, HAYYHOIO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHHE YMOLIMOHAILHOTO BO3/EUCTBHUS AKUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIP@XEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA, CTPEMJIEHHE MPOSBIATh KaueCTBa
TBOPYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnuTanus, GOpMHPOBAHMA KYJbTYPbl 310POBbS M IMOLMOHAJIBLHOIO
O1aronosy4us:

NOHMMaHWE W peajM3alus 3J0pOBOro M 0Oe30macHOro obpasa XH3HHM (30pPOBOE MHTAHHE,
coOI0ZieHe TUTHEHMYECKUX MpPaBWJI M HOPM, cOalaHCUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXa,
peryispHas (pu3znyeckas akKTUBHOCTh), OEpeXHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHS K
coOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHKE LIEHHOCTH MPaBWJI UHAMBHUYAJIbHOTO U KOJJIEKTUBHOTO 0€30MaCHOTO MOBEJICHHUS B
CUTYalUsX, YTPOKAIOIIUX 3/I0POBbIO U KU3HU JIIOJIEH;

OCO3HaHME TOCJIEACTBUA W HENPHUITHUS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS AIKOTOJS,
HapKOTUKOB, KypeHUs);
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6) TPyA0BOr0 BOCIMTAHMSA:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIECHHOCTH MacTepPCTBa, TPYI0I00HE;

TFOTOBHOCTh K aKTUBHOM JESTEIbHOCTU TEXHOJIOTMYECKOM M COIMaIbHOM HaIpaBIIEHHOCTH,
CHOCOOHOCTh MHUITUMPOBATH, INIAHUPOBATH M CAMOCTOSTEIBHO BBIIOJIHSTH TaKyIO JESITEIbHOCTD;

UHTEpeC K pa3ln4yHbIM cdepam mnpodeccuoHambHOM eATENbHOCTH, YMEHHE COBEpILIATh
OCO3HaHHBIN BBIOOP OyayIIel mpodeccui U peaar30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUN BCEH KU3HU;

7) 3KOJIOTHYECKOr0 BOCIIMTAHHUSA:

9KOJIOTHUYECKH LieJecoo0pa3Hoe OTHOIIEHHE K MPHUPOJAE KaK MCTOYHHUKY >KM3HM Ha 3emiie,
OCHOBE €€ CyILIECTBOBAHMS;

MOBBILIEHUE YPOBHSA OSKOJOTMYECKOM KyJIbTYpbl: MPHOOpETEHHE OIbITa IUIAHUPOBAHUS
MIOCTYIIKOB M OLIEHKU UX BO3MOXHBIX ITOCJIEICTBUI ISl OKPY>KAIOIIEN CPEIbI;

OCO3HaHUe T1100aIbHOro XapakTepa 3KOJOTHUYECKUX MPo0OieM U IMyTeil UX peleHus;

CHOCOOHOCTh HMCIIONB30BaTh MpHOOpeTaeMble IPU U3yYEeHUH OMOJIOTUU 3HAHUS U YMEHHS MpH
pelieHny MpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BaHHEM (COOJIIO/IEHUE MPAaBHI
MIOBEJICHUSI B MPUPOJE, HANPABIECHHBIX HA COXPAHEHHE PAaBHOBECUS B 3KOCUCTEMAX, OXPaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HETIPUATHE NEHUCTBUM, MPUHOCAIINX BpPEJ OKPYKaIOIEH MPUPOIHON cpene, yMEHHE
MIPOrHO3UPOBATh HEOJIArONpUATHBIE 3KOJOTHYECKHE IOCIEICTBUS MPEeANPUHUMAEMbIX EHCTBUN U
IIpEe0TBpallaTh UX;

HaJIMYUE PAa3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTHYECKOM KYJIBTYphl, OIBITA
JESATENIBHOCTH 3KOJIOTUYECKON HAIIPaBJIEHHOCTH, YMEHUSI PYKOBOACTBOBATHCS UMHU B MIO3HABATEIbHOM,
KOMMYHHMKaTHBHOW M COLMAIbHON MPAaKTHKE, TOTOBHOCTU K YYaCTHIO B IMPAKTHUYECKOH NEATeIbHOCTH
HKOJIOTUYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NTO3HAHUS:

c(OPMHPOBAHHOCTE MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH ¥ 00II€CTBEHHOM NMPAaKTUKHU, OCHOBAHHOTO Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3bIKOBOM M UWTATENbCKOM KYyJNbTYpbl KaK CpEACTBAa B3aUMOJICHCTBUS
MEX]1y JIFOJIbMU U TI03HAHUS MUDA;

MOHUMaHuEe crneuupukn OHONOTHMM KakK HayKH, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
palMOHATIBHOTO HAYYHOT'O MBIIUICHUS, CO3/JaHUH IIEIOCTHOTO MPEICTaBIeHUsI 00 OKPYKAIOLIEeM MHUpe
KaK O €IMHCTBE MPHUPOIbI, YeJIOBEKa M OOIIECTBA, B IMO3HAHUU NPUPOTHBIX 3aKOHOMEPHOCTEH U
peleHny mpobaeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOSXKIAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJIi COBPEMEHHOW IMBWIIM3ALMU: 00OecreYeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIUIIMHBI, CO3/JaHNE MEPCIIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX peIaTh
pecypcHble TpoOJieMbl pa3BUTUS 4YENOBEYECTBA, IIOMCKAa IMyTed BbIXOAAa U3 TJIOOATbHBIX
HKOJIOTHUECKUX NpolieM M olecredeHus Mepexola K yCTOMYMBOMY pPa3BUTHIO, PAIlOHATIEHOMY
HCIIOJIb30BAaHUIO ITPUPOJIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B IOJYYCHHHM OMOJIOTMYECKUX 3HAHUM B IENAX MOBBIIMICHUS OOIIei
KyJbTypbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, KaK COCTaBHOW 4YacTH (YHKIIMOHAIbHON
IpPaMOTHOCTH 00y4Jaronuxcs, GopMupyeMoi pu U3y4eHUn OUOJIOTHH;

MOHMMaHHE CYIIHOCTH METOJIOB TMO3HAHMs, MHCIONb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCIIONIB30BaTh MOJTy4YaeMble 3HAHHS JUIS aHAIN3a U OOBSICHEHHUS SBJICHUN OKPYIKaIOIIETO
MHUpa U NPOUCXOAAIIUX B HEM M3MEHEHHMH, YMEHHE JejaTh 0OOCHOBAHHbBIE 3aKJIIOYEHHS] Ha OCHOBE
HaYYHbIX ()aKTOB U MMEIOIIUXCS JAHHBIX C HEJIBIO OTYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIFHO MCIIONIb30BaTh OMOJIOTMYECKUE 3HAHUS [Tl pelIeHus MpoOjeM B
pEAIbHBIX KU3HEHHBIX CUTYyalMsIX;

OCO3HaHHE IICHHOCTH Hay4HOH JeATEJIbHOCTH, TOTOBHOCTh OCYIIECTBISTh MPOEKTHYIO U
HCCJIEIOBATEIBCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M CIIOCOOHOCTH K HEIMpPEephIBHOMY 00pa3oBaHUI0 U CcaMOOOpa3oBaHMIO, K
AKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHMH 1O OHOJOTMM B COOTBETCTBHM C JKU3HCHHBIMH
MOTPEOHOCTSIMH.
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METANPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHble pe3yibTaThl OCBOEHHUS YydeOHoro mpeamera «buosorus» BKIIOYAIOT:
3HauuMble  JUIsI  (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOyYarOMIMXCS  MEXIUCHUIUIMHApPHBIC
(MexXmpenMeTHbIe) OOIIeHAYYHBIE MOHITHS, OTPaXKAIONIHe IETOCTHOCTh HAYYHOW KapTHUHBI MHUpa U
cHenu(uKy METOJO0B IO3HAHMs, HCIOJIb3YEMbIX B ECTECTBEHHBIX HaykaX (BEIIECTBO, JHEPTus,
SBJICHHE, TPOLIECC, CUCTEMa, HAy4HBIH (aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIIeIOBaHWe, HaAOO/IEHUEe, H3MEpEeHue, SKCIEpPUMEHT M JpYrux), YHUBEpCalbHble Yy4deOHbIE
neicTBus (TO3HaBaTeNbHBIC, KOMMYHUKATUBHEIE, PETYISTUBHBIC), obecrednBaronye (GopMHUpPOBaHHE
(GYHKIIMOHAIBHOW TIpPaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMH OOy4YaroIIUXcsi, CHOCOOHOCTb
00yyaromuxcs HCIHOJIb30BaTh OCBOCHHBIE MEXIUCHUIUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA U
YHUBEpCaIbHBIC YUCOHBIC JCHCTBHUS B MIO3HABATEIIHHOU U COITUATTLHOM MPAKTHKE.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOCHUS POTPAMMBI CPETHEr0 00IEero 00pa3oBaHus JTOKHBI
OTpaXKaTh:

OBiaieHHe YHHBEPCAJbLHBIMH Y4e0OHbIMH N03HABATEIbHBIMHY /I/iCTBUSIMH

1) 6a3oBble JJOrnYecKue AecTBUS:

CaMOCTOSTENLHO  (GOPMYIUPOBAaTh U aKTyaIU3WpOBaTh NpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh NMPU OCBOCHUU 3HAHUU MPUEMBI JIOTMUECKOrO MBINUICHUS (aHalW3a, CUHTE3a,
CpaBHEHHUs, Kiaccuukaiu, o00OIIeHHsI), paCKpPhIBaTh CMBICT OHMOJOTHYECKUX MOHATUH (BBLAEIATH
UX XapaKTepHbIE NPU3HAKU, YCTAHABINBATh CBSI3U C APYTUMU HOHITHIMU);

ONpeAeNsaTh IeNd JAESITeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHXKECHUS,
COOTHOCHUTB PE3YJIbTAaThl AEATEIBHOCTU C MOCTABIECHHBIMU LEJISIMU;

MCIIOJIb30BaTh OMOJIOrHUECKUE MOHITHS ISl 00bSICHEHNUS (DAaKTOB U SIBJICHUN KUBOU MPUPOJIBI;

CTPOUTH JIOTHYECKUE PACCYXJEeHUS (MHAYKTHUBHBIC, AEAYKTHBHBIC, IO aHAJIOTHH), BBISBISATH
3aKOHOMEPHOCTH U TPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHHUAX, (HOPMYJIMpPOBATh BHIBOJABI U
3aKITIOYEHUS;

NPUMEHATh CXEMHO-MOJIENIbHBIE CpPEACTBA JUIS IPEICTaBICHHS] CYIIECTBEHHBIX CBfA3eH U
OTHOLICHUHA B H3yYaeMbIX OHOJOIMUECKUX OOBEKTaX, a Takke IMPOTUBOPEUU pa3HOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIeMbI ¢ YYETOM aHAlIM3a WMEIOIUXCS MaTepUalbHBIX U
HeMaTepualbHBIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEIISM,
OILICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh W BBIIOJHATH pabdOTy B YCIOBHSX pEalbHOrO, BHUPTYyalbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJIEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbIe HCCIeN0BaTeIbCKIE NeHCTBUA:

BJIQJICTh HABBIKAMHU Yy4eOHO-UCCIIEJIOBATEILCKOM M TMPOEKTHOW JEeATENbHOCTH, HaBBIKAMU
paspeiieHus mpodsieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IIOMCKY METO/IOB
pELIeHUs TPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJIOB TO3HAHUS;

UCIIONIB30BaTh Pa3IMYHbIE BUABl JAEATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHMS, €ro
WHTEPIIpEeTalNU, TPEOOPa30BaHUIO U MTPUMEHEHHUIO B YUYEOHBIX CUTYaIIUAX, B TOM YHCIIE TIPU CO3TaHUH
y4eOHBIX U COLUAIbHBIX MTPOEKTOB;

dbopMupoBaTh HAYYHBIA THI MBINUICHHUS, BIaJeTh HAYYHOW TEPMHUHOJOTHEH, KIIFOUYEBBHIMU
MOHATUSMU U METO/IAMH;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3aJaud B 0O0pa30BATENbHOM JIEATETBHOCTH H
KU3HCHHBIX CUTYaIHIX;

BBISIBJIAT IPUYMHHO-CIICCTBEHHBIE CBS3HM M aKTyaJIU3UPOBATh 33/]a4y, BBIABUTATh TUIIOTE3Y €€
pellieHus, HaXOAUTh apTyMEHTHI JJI JJ0Ka3aTelIbCTBa CBOMX YTBEPKICHMI, 3a/laBaTh MapaMmeTpbl U
KPUTEPUU PEILICHNUS;
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aHAJIM3UPOBATH MOJIyYEHHBIE B X0/I€ PELICHUS 3aJaul pe3yIbTaThl, KpUTHUECKH OLIEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIHsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYILECTBIISATh LIEJICHANPABJICHHBIA TOMCK IE€pPEeHOca CPeJICTB W CIOCOOOB JecTBUS B
poeCCHOHATIBHYIO Cpey;

YMETb NIEPEHOCUTh 3HaHUS B I03HABATEIbHYIO U MPAKTHUECKYIO 00J1aCTH )KU3HEACITEIbHOCTH;

YMETbh UHTEIpPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTATh HOBBIE UJI€U, IPEJIaraTh OPUTHHAIBHBIC TTOIX0/Ibl U PELICHUS, CTAaBUTh MPOOIEMBI
W 3aJ1auu, JIONyCKarolue ajJbTepHATUBHBIC PEILICHUSI.

3) padora ¢ nngopmanmeii:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHHMKAX HH(popmanuu (TekcTe ydeOHOro mnocolus,
HAYYHO-TIOMYJISIPHON JInTepaType, OMOJIOTHUECKUX CIIOBApsAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax
NaHHbIX, B MHTepHeTe), aHaau3upoBaTh MHOOPMALMIO PA3IUYHBIX BUAOB U (OpPM NpeaCTaBIICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTH M HEITPOTUBOPEUNBOCTD;

dbopMynupoBaTh 3ampochl M NPUMEHSATh pa3IUYHble METOJbl NpU TOUCKE U OTOOope
Ouonoruueckoit nHpopmalmu, He0OX0IUMOM /7S BHITIOJTHEHUS Y4eOHBIX 3a/1a4;

npuoOperaTb OMNBIT  HCIOJb30BaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPLIEHCTBOBATH KYJIbTYPY AKTUBHOT'O MCIOJIb30BaHUS Pa3INYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh  ONTUMAaNbHYIO (QOpMYy MpeACTaBiIeHUS  OHOJOTHYECKOU
uHpOpMaLUH (CXeMbl, TpadUKH, TUarpaMMBbl, TAOJIULBI, PUCYHKH U IPYTOe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KAaueCTBE CpeACTBa Mpu paboTe ¢ OHOJOTUYECKOU
uHpOpMaLMel: NPUMEHATh XUMHUUYECKHE, (U3UUYECKHEe W MaTeMaTH4YeCKUe 3HAKM M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKJIATYpy, HCIIOJB30BaTh ©  MPeoOpa3oBBIBAaTH  3HAKOBO-
CHUMBOJINYECKUE CPEACTBA HAIJIATHOCTH;

BJIa/IeTh HaBBIKAMU pacloO3HaBaHMs U 3alUThl HH(pOopManuu, HHGOPMALIMOHHON 0€30acHOCTH
JIMYHOCTH.

OsiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATUBHBIMU efiCTBUAMM:

1) oOmenune:

OCYIIECTBIISITh KOMMYHHKAIIMHM BO BCEX cepax >KU3HM, aKTHBHO y4acTBOBAaTh B JHAjOre WU
JMCKYCCHH TIO CYILECTBY 00CyXIaeMoil TeMbl (YMEHHE 3a/aBaTh BOIPOCHI, BBICKA3bIBATh CYXKICHUS
OTHOCHUTEJIbHO BBITIOJTHEHMsI TpeJjlaraéMoil 3ajJaud, YYHUTHIBaTh HHTEPEChl U COIJIACOBAaHHOCTh
MO3UIMI IPYTrUX y4aCTHUKOB AMAJIOTa WIN JUCKYCCHN);

pacro3HaBaTh HeBepOaJbHBIE CPE/ICTBA OOIICHMS, MOHMMATh 3HAYCHHE COIHMAJIbHBIX 3HAKOB,
NPEANOCHUIOK BO3HUKHOBEHHMS KOH(MDIMKTHBIX CHUTYyalUd, yYMeThb CMsr4daTh KOH(JIMKTBI U BECTH
MEPETOBOPHL;

BJIAJICTh PA3IMYHBIMU CIIOcOOaMU OOIICHUS U B3aMMOJCUCTBUS, TOHUMATh HAMEPEHUs JPYTUX
JIOJel, TPOSIBIATh YBaXXUTEIbHOE OTHOUIEHHE K COOECeHHKY W B KOPpPEeKTHOH ¢opme
(bopMyIMpPOBATH CBOU BO3PAXKEHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTD:

MOHMMAaTh W HCHOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW W HWHAMBHUAYaJIbHON paboThl mpu
peneHnH OMOJIOTHYECKON MpoOIeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh PUMEHEHUS IPYNIIOBBIX (HOpM
B3aMMOJEHCTBYSI IPU pelIeHUH yueOHO! 3a/1auH;

BBIOMpPAaTh TEMAaTUKy M METO/Abl COBMECTHBIX JEHCTBHH € yd€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4jIeHa KOJIEKTHBA;

IPUHAMATh LIEJIM COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH U KOOPAUHUPOBATH NEHCTBUS
10 €€ JOCTHKEHUIO: COCTABIIATh IIJIaH JEHCTBHUM, paCIpelesaTh POJIU C yYETOM MHEHUN YYaCTHUKOB,
00CYX/1aTh pe3yJIbTaThl COBMECTHOM paldoThI;

OILICHHMBATh KaueCTBO CBOETO BKJa/Ja U KaKJOT0 YyYacTHHKA KOMAaHJbl B OOHIMI pe3ynbTar Io
pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTh HOBBIE IPOEKTHI, OLIEHWBAaTh HWJEU C TO3UIMH HOBMU3HBI, OPUTHHAIBHOCTH,
IIPAKTUYECKON 3HAUMMOCTH;
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OCYIIECTBIISITh MMO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3IUYHBIX CUTYaLUSAX, IPOSBISATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OsgiiaieHHe YHHBEPCAJbHBIMYU PeryISTUBHBIMH e CTBUSIMU:

1) camoopranu3anus:

HCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBJICHHUS MPOOJIEM U UX PELIEHUS B KU3HEHHBIX
U Y4eOHBIX CUTYaIHSX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKHX 3HAHUM IIeJIeBble U CMBICIOBbIE YCTAHOBKH B CBOMX
JEUCTBUAX M IOCTYIKaX II0 OTHOIIEHHIO K >KMBOW IPHUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOIIHX;

CaMOCTOSITENIbHO ~ OCYIIECTBIIATh TO3HABATENBHYIO JESTEIbHOCTb, BBISBISATH MPOOJIEMBI,
CTaBUTh M (OPMYJIUPOBATH COOCTBEHHBIE 3a/layll B 00Opa30BaTEIbHOM NEATEIBHOCTH M >KU3HEHHBIX
CUTYyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEUIeHHs] NpoOJieMbl C YYETOM MMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHU;

JTaBaTh OLIEHKY HOBBIM CUTYaIHsIM;

pacuMpsATh paMKH Y4eOHOT O IpeiMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JIeJIaTh OCO3HAHHBIN BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHHMIO M TMPOSIBICHUIO IIMPOKON SPYAMIMK B Pa3HbIX 00JACTIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPpPEKTHUBBI B JEATEIbHOCTb, OLICHUBATbH
COOTBETCTBHUE PE3YJITATOB LIEISIM;

BJIAJICTh HaBbIKAMM I03HABATEIbHON pe(ieKCHH KaK OCO3HAaHUsI COBEpLIAeMbIX ICHCTBUI U
MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJbTATOB W OCHOBAaHUH, HCIOIb30BaTh MPUEMBI pedIeKCUH s
OLIEHKU CUTYalllH, BHIOOPA BEPHOTO PEILICHHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATD PEIICHUS MO0 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI M ApIYMEHTBI APYTUX MPU aHAJIN3€ PE3YJITATOB EATEIbHOCTH;

3) npuHsiTHe ce0sl U APYrux:

NpUHUMATH ce0sl, TOHMMasi CBOM HEIOCTATKU M JOCTOUHCTBA;

MPUHUMATh MOTHUBBI M ApIYMEHTHI JPYTUX MPU aHAIIU3€ PE3yJIbTaTOB JIEATEIbHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OIIMOKH;

pa3BUBATh CIOCOOHOCTH IOHUMATh MUP € TO3UIMH IPYTOro YesioBeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHble pe3ynbTaThl ocBoeHUs mporpamMmbl COO mo Ouonoruu Ha ©a30BOM ypOBHE
BKJIIOYAIOT crnenuduyeckre g ydyeOHOro mnpeaMera «buonorusy HaydyHble 3HAHHS, yYMEHUS U
CHocoObl JeMCTBHI 10 OCBOEHUIO, MHTEPIIPETALNN U MPEOOpPa30BaHUIO 3HAHUM, BUbI AEATEILHOCTH
0 TOJIyYE€HUIO HOBOTO 3HAHUS U MPUMEHEHUIO 3HaHUH B pa3IMYHbIX Y4eOHBIX CUTYyallMsX, a TaKXKe B
pealIbHBIX KU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ Omojorueil. B nmporpamme mpenMeTHbie pe3ybTaThl
NpeJCTaBJICHbI 110 r0JIaM 00y4eHusl.

[IpenmerHble pe3ysbTaThl OCBOEHUS ydyeOHOro mpenmera «buonorus» é 10 knacce NOIKHBI
OTpaxkaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MeCTe M pOJU OHOJOTHMH B CHCTEME HAy4YyHOro 3HAHHS
€CTeCTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa H
HAyYHOTO MHUPOBO33pEHUS, O BKJIAJE POCCUICKUX U 3apyOexHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE
Ouonoruu, (HyHKIIMOHAIFHON TPAaMOTHOCTH YeJIOBEeKa [l PELIeHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPAcKpbIBaTh COJAEpKaHHE OHMOJIOTMYECKUX TEPMHHOB M TOHSATHM: *U3Hb, KIIETKa,
opranusM, Merabonu3M (0OMEH BelIecTB M IpeBpallleHHe SHEPTUHu), TOMEOcTa3 (CaMOoperysisuus),
YpOBHEBasi OpraHU3aIusl *KUBBIX CHCTEM, CAMOBOCIIPOU3BEICHUE (PEMPOIYKIHS), HACIEeICTBEHHOCTD,
W3MEHYMBOCTb, POCT U PA3BUTHUE;

16



yMEHHE u3Jlaratb OHOJOrMYecKHe Teopuu (KJIETOYHAas, XPOMOCOMHAas, MYTallMOHHAs,
HEHTpaldbHasl JOTMa MOJEKYIsipHON Ouonorun), 3akonsl (I'. Mennens, T. Moprana, H. 1. BaBuiosa)
U ydeHus (0 LEHTpax MHOrooOpaszus M NMPOUCXOXKICHHs KylIbTypHbIX pacteHuit H. . BaBuiosa),
ONpEIENATh TPAHULIBI UX MPUMEHUMOCTH K JKUBBIM CHCTEMaM,;

YMEHHE BJIaJIETh METOAaMH Hay4YHOTO MTO3HAHUs B OMOJOTHH: HAOIIOACHUE U ONIMCAHHE KUBBIX
CHCTEM, TpPOLIECCOB M SBJICHWH, OpraHU3alMs M MPOBEJICHHE OHMOJIOTHYECKOTO HKCIEPHUMEHTa,
BBI/IBIDKEHUE THIIOTE3bI, BBISABICHUE 3aBUCHMOCTH MEXIY MCCIEAyeMbIMU BEIMYMHAMU, OObICHEHUE
MOJIYYEHHBIX PE3yJIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUW, TEOPUI U 3aKOHOB, YMEHUE JeNaTh
BBIBO/IbI HA OCHOBAHUH MOJyUYEHHBIX Pe3yIbTaTOB;

YMEHHUE BBIJCIATh CYIIECTBEHHbIC IPU3HAKUA BHPYCOB, KJIETOK MPOKAPHUOT U SYKAPHUOT,
OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTraHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHa BEUIECTB U
NpeBpallieHUss PHEPTUU B KJIETKe, (POTOCHMHTE3a, IUIACTUYECKOI0 M 3HEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MMHTO03a, MeH03a, OIUIOJOTBOPEHUS, DPA3MHOXKEHUS, WHAMBHUIYAJIbHOTO pa3BUTHUS
opranusMma (OHTOT€HE3);

yMEHHE TPUMEHSTh MOJIY4YEHHbIE 3HAaHUS Ui OOBACHEHUS OMOJOTHYECKHX IPOLECCOB H
SIBIICHUM, JUISI TPUHATHS TPAKTUYECKUX PEIICHWH B MOBCEAHEBHOW >KM3HH C IENBI0 OOeCredeHus
0€301acCHOCTH CBOETO 370POBbSI U 3/I0POBbS OKPYKAIOMIUX JItOJIEH, COOJIIO/IEHUSI HOPM TPaMOTHOTO
MOBEJICHUS B OKpY’)Kalollle NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH HCIIOJIb30BaHUS
JTOCTHKEHUM COBPEMEHHOM OMOJIOrMH U OMOTEXHOJIOTHH JUIsl pallMOHAIBHOTO TPUPOIOTIOIb30BaAHUS;

YMEHHUE pelIaTh 3JIeMEHTapHble TeHETHUECKUE 33141 Ha MOHO- ¥ TUTHOPUIHOE CKpeIIMBaHue,
CLETUIEHHOE HAacJeJ0BaHUE, COCTaBIATh CXEMbl MOHOTHOPHIHOTO CKpEIIMBaHUS UIsl MpeAcKa3aHus
HaCJIEe0BaHUS IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIMOIHSTH J1a0OpaTOpHbIE M NMpaKTUYECKHUe paboThl, COOJII0IaTh MpaBuiIa Mpu padoTte
¢ Y4eOHBIM U Ja00paTOpHBIM 000pYI0OBaHUEM;

YyMEHHE KPUTUYECKH OILIEHWBATh W HHTEPNPETHUPOBaTh HUHGOPMALUIO0 OUOJIOTHYECKOTO
COJIepKaHuUs, BKIFOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3 Pa3IMYHBIX UCTOYHHUKOB (CPEICTBAa MAaCCOBOI
uH(bOpMallnK, HAy4YHO-TIONYJISIPHbIE MaTEepPHalIbl), 3STUYECKHE aCIIEKThl COBPEMEHHBIX HCCIIEA0BaHUN B
Onosoruy, MeUIUHE, OMOTEXHOIOTUH;

YyMEHHE CO3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE cooOmeHus, o00o0mas
OMOJIOTHYECKYI0 MH(OPMAIIUI0 U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBIN
arnmapaT OMOJIOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» é 11 knacce TOMKHBI
OTpaxkarTh:

c(OPMHPOBAHHOCTh 3HAHMH O MECT€ W pOJIM OWOJIOTUM B CUCTEME HAYYHOTO 3HAHUSA
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOH €CTeCTBEHHO-HAy4YHOH KapTUHBI MHpa U
HAYyYHOTO MHUPOBO33PEHUsS, O BKJIAJC POCCUHCKUX M 3apyOeKHBIX Y4EHBIX-OMOJOrOB B pa3BUTHE
ounonoruu, GyHKIMOHATFHOW IPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHMsI )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPHIBATh COACPNKAHHE OMOJOTHYECKMX TEPMUHOB U TIOHSATHH: BUJ, TOIYJISAIUSA,
reHO(OH I, IBOMIOIKS, ABMXKYIIUE CUIBI ((HaKTOPBI) SBOJIIONUU, MPUCTIOCOOJICHHOCTh OPTraHU3MOB,
BU000pa30BaHUe, 3KOJIOTHYECKHE (aKTOPbI, IKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTHI, PEIyLEHTHI,
[IENY MTUTaHus, YKOJIOTHYECKas MIpaMuia, OuoreorieHo3, onocdepa;

YMEHHUE H3J1aratb OMoJIOTHYecKre Teopuu (dBostoninonHas Teopus Y. JlapBuHa, cuHTeTHYECKas
TEOPHsI IBOJIIOINH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbiiieBoro cxoactBa K. M. bapa, uepenoBanms
TJIaBHBIX HampaBieHud u myteid osBomoumu A. H. Cesepmoa, yuenus o Ouochepe B. U.
Bepnazckoro), onpenensTh rpaHUIIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BIIaJIETh METOAAMH HAYYHOTO MTO3HAHUS B OMOJIOTHH: HAOIIOCHIE U OMTUCAHHE JKUBBIX
CUCTEM, TMpOIECCOB U SBIICHWH, OpraHM3alMs U NpPOBEJCHHE OHOJIOTMYECKOTO HKCIEPUMEHTA,
BBIJIBIDKEHUE THIIOTE3bI, BBISABICHUE 3aBUCUMOCTH MEXIY HCCIEAYEMBbIMU BEIMYHMHAMHU, OOBSICHEHUE
MOJTyYEHHBIX PE3yJIbTaTOB, MCIIOJIb30BAHHBIX HAYYHBIX MOHATUH, TEOPHM M 3aKOHOB, YMEHHUE JeNlaTh
BBIBOJIbl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEATh CYIIECTBEHHBIE MpPHU3HAKU CTPOCHHS OMOJIOIMYECKHX OOBEKTOB: BHUJOB,
HOIYJISAIHUHA, MPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOI€OIIEHO30B U HKOCUCTEM, OCOOEHHOCTH
MIPOLIECCOB:  HACJIEJCTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOIO  OTOOpa, BHUI000pa3oBaHusl,
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MIPUCIIOCOOJIEHHOCTH OpPTaHU3MOB, JIEHUCTBUS 3KOJOTMYECKUX (DAKTOPOB Ha OPraHMU3MBbI, MEpeHoca
BEIIECTB U IOTOKAa JHEPIMH B JKOCHUCTEMAX, AHTPONOIEHHBIX W3MEHEHHMH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTrOBOpOTa BEIIECTB U OMOT€OXUMUYECKUX LIUKIIOB B buocdepe;

YMEHHE TNPUMEHATh MOJYy4YEeHHbIE 3HAHHUS JUIs OOBSICHEHUS OHOJOTHYECKUX IMPOIECCOB U
SIBIICHUW, U TIPUHITHS TPAKTHYECKUX DPEHICHWH B TIOBCEAHEBHOW JKHM3HHM C IENBI0 0OCCIICYCHUS
0€30IacHOCTH CBOETO 370POBBSl M 3/I0POBbSI OKPY>KAIOLIUX JIFOJCH, COOMIOJICHUS HOPM I'pPaMOTHOTO
MOBE/ICHUS B OKpY’)Kalolled MpUPOAHON cpeAe, INOHMMaHuE HEOOXOJWMOCTH HCIOJIb30BaHUS
JOCTIKEHUH COBPEMEHHOM OMOJIOTHHU AJISt PallMOHAIEHOTO MPUPOIONIOIB30BAHHUS;

YMEHHE peniaTh 3JeMeHTapHble OMOJIOTHYECKUE 3a]Jaul, COCTABIISATh CXEMbI IIEPEHOCA BEIIECTB
Y SHEPTUH B SKOCUCTEMaX (LENH MUTaHUsA);

YMEHHE BBIMOIHSTH J1a0OpaTOpHbIE M NMpaKTUYECKHUe paboThl, COOJII0IaTh MpaBuiIa Mpu padoTte
¢ y4eOHBIM U Ja00paTOpHBIM 000pYI0BaHUEM;

YMEHHE KPHUTHUYECKH OIICHUBATh W WHTEPIPETHPOBATH HWHPOPMALUIO OHOIOTHIECKOTO
COJIepKaHuUs, BKIFOYAIOIIYIO IICEBOHAYYHbIC 3HAHUS U3 PA3IMYHBIX UCTOYHHUKOB (CPEICTBAa MAaCCOBOM
uHbOpMalluy, HAYYHO-NIOMYJISIpHbIE MaTepualbl), paccMaTpuUBaTh IJI00AIbHBIE HKOJIOTUYECKUE
po0JIeMbl COBPEMEHHOCTH, (POPMHUPOBATH MO0 OTHOIIECHHIO K HUM COOCTBEHHYIO MO3UIIHIO;

YyMEHHE CO3/aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE cooOmeHus, o00o0mas
OMOJIOTHYECKYI0 MH(DOPMAIIUNI0 U3 HECKOJIBKUX HMCTOYHHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHHHBINA
arnmapaT OMOJIOTHH.

JleAITeIbHOCTH YUHUTEJIsI ¢ Y4eTOM padoueil mporpaMMbl BOCIUTAHUSA

- YCTaHOBJICHHE JOBEPUTENIbHBIX OTHONIEHHH C OO0y4YaloUIMMHCS, CIOCOOCTBYIOIINX
MO3UTUBHOMY BOCIPHATHIO OOYyYaroIUMKCS TpeOOBaHMA M MPOCHO Yy4YHUTENs, MPUBJICUCHHUIO HX
BHUMaHus K 00cyXnaeMoil Ha ypoke HHQOpMAIMM, AaKTUBU3AaLWKW MX I103HABATEIbHOU
NeSITeIbHOCTH;

- moOyxaeHue oOydaromuxcs coONI0AaTh Ha YpPOKe OOLIENpPUHSAThIE HOPMBI IMOBEICHMUS,
npaBuia OOIIEHUS €O CTApIIMMHU M CBEPCTHUKAMH, TPHUHLUUIBI Y4eOHOW JUCHMIUIMHBI U
caMOOpraHu3aluy;

- MPHBJICYCHUE BHUMAHUS OOYYarOIIMXCA K LIEHHOCTHOMY AacCHEeKTy M3ydaeMbIX Ha ypoKax
SIBJICHHM, OpTaHU3aIus UX pabOTHI C TIOJIy9aeMOM Ha YPOKE COIMAIIbHO 3HAYUMOM MHGOpMAITUECH;

- BKJIFOYEHHE B YPOK MT'POBBIX MPOLEAYP € LENIbI0 MOJAePKaHUsI MOTHBALIMK 00yYarouXcs K
MOJTYYCHUIO 3HAHUH, HAJIA)KMBAHUIO TIO3UTUBHBIX MEXKIIMYHOCTHBIX OTHOIICHUH B KJIacce.

Temamuueckoe njiaHupoeéarue C yKasanuem Kojinuecmea uacoe,
OMEOOUMDBLX HA 0CBOCHUE KAXNCOOIU MeMbl

10 xaacc

HauMeHoBaHue KoaunuecTBO yacoB DJIEKTPOHHbIE
Ne (undpossie)

pasaesioB H TeM KonTtpoasnsl | IIpakpabor
n/n Bcero oGpa3oBaTeJbHbIE

NPOorpamMmMbl e padoThbI bl pecypesi

bubaunoreka [JOK

! broxorus kak Hayka 2 0-5 https://m.edsoo.ru/7{41¢292
) JKuBbIe CHCTEMBI U HX 1 1 bubmmoreka [IOK

opranusanus https://m.edsoo.ru/7f41¢292
3 XHWMHUYECKUH COCTaB U 3 1 bubaunoreka [JOK

CTPOCHHUE KIETKU https://m.edsoo.ru/7f41¢292
4 KusHeneareapbHOCTh 6 bubaunorexa [JOK

KJIETKH https://m.edsoo.ru/7f41¢292
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https://m.edsoo.ru/7f41c292
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Pa3mHoxeHue u
5 5 1 1 bubaunoreka [JOK
MHAMBHYaJIEHOC https://m.edsoo.ru/7f41¢292
Pa3BUTHC OPTaHNU3MOB
HacneacTBeHHOCTD U
6 8 15 bubnuoreka IIOK
H3MCHUHUBOCTE ’ https://m.edsoo.ru/7f41¢292
OpraHnu3MoB
7 CenekIusi OpraHu3MOB. 3 1 Bubimorexa [JOK
OCHOBEBI OMOTEXHOJIOTHHA https://m.edsoo.ru/7f41¢292
8 P 1 Bubnuoreka I[IOK
C3CPBIOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 3 4
YACOB I10 ITPOI'PAMME
11 xnace
HaunmeHnoBaHue KoauuecTBO YyacoB DJIeKTPOHHbIE
Ne (uudposbie)
pa3aesioB M TeM KonTp. IIpakTu
n/n Bcero oGpa3oBaTeJbHbIE
NporpamMMbl padoTbI padoThI pecypesI
| OBOIIOIMOHHASA 9 1 1 bubmoreka LIOK
ouoJIorus https://m.edsoo.ru/7f41cc74
Bo3unkHOBEHHE 1 Bt LoK
NOIUOTEKA
2 Pa3BUTUC KU3HH Ha ? 1 0.5 https://m.edsoo.ru/7f41cc74
3emie
3 Opranusmsl u 5 1 Bubmmnoreka [JOK
OKpYy>Karolasi cpeia https://m.edsoo.ru/7f41cc74
CoobmiecTBa u
4 9 1 bubaroreka [JOK
JKOJoruHeckue https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bubaroreka [JOK
: Pesepsroe Bpews 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO 34 3 25
YACOB I10 ITPOT' PAMME '

Onucanne MarepuaJbHO-TEXHUYECKOH 0a3bl neHTpa «Touka pocray,

HCIOJIb3YeMOT 0 VISl peajiu3alnun 00pa3oBaTe/bHbIX MPOrpaMM B paMKax
npenoxaBaHusi 0MOJIOTHH

Pabowas mporpamma mo Owmomormn B 10-11 kjaccax paspaboTaHa ¢ HCIOJIB30BaHUEM
obopynoBanus nentpa «Touka pocray Ha 6aze MKOYVY «TonmuHckas cpennss odmeoOpazoBaTenpHast
IIKOJIa».
Hcnone3oBanne obopyaoBanus 1eHTpa « Toukn pocTay MpH peannu3aniy JaHHON MPOrpaMMBbI
IIO3BOJISICT CO3/aTh yCIOBHSL:
- JUISl pacUIMPEHUs COJIEPKAHUS IIKOJIBHOTO OMOJIOTMYECKOTO 00pa3oBaHus;

- JJIAd IIOBBIIIICHUA MMO3HABATCIILHOM aKTHUBHOCTH 06yt1a101111/1x051 B GCTGCTBCHHO-HaquOﬁ
00J1aCTH; 3HAYMMBIX HHTEPECOB U MTOTPEOHOCTEH;
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- JUIS pa3BUTHS JIMYHOCTH PeOEHKa B Tpoliecce OO0ydeHHs OMOJIOTHH, €ro CIOCOOHOCTEH,

(GbOopMUPOBAHUSA U YIOBIETBOPEHUS COIIMATLHO 3HAUUMBIX HHTEPECOB U MOTPEOHOCTEH;
- I pa6OTBI C OJAap€HHBIMU IIKOJbHUKaMH, OpraHU3allMid HUX Pa3BUTUA B Pa3IMYHBIX

obmnacTsax 00pa3oBaTeIbHOM, TBOPUYECKOU NESATEIHHOCTH.

[Ipumensst nudposbie mabopaTopuy Ha ypoKax OHMOJIOTHH, yYallHecs CMOTYT BBITIOJHUTH
nabopaTtopHble padOThI U HKCIIEPUMEHTHI 110 IPOTpaMMe OCHOBHOM IITKOITBI.

MarepuanpHo-TexHUYeCKass O0a3a 1eHTpa «Touka pocTtay BKIOYaeT B ce0s muQpoBHIS
naboparopuu, HAOOPBI KIIACCUYECKOTO 000PYNOBAHUS IS MPOBEACHUS OMOIIOTUYECKOTO TIPAKTUKYMA,
B TOM YHCJIC C UCIIOIH30BAaHUEM MHKPOCKOTIOB.

amuuku yugposvix nadopamopuil no d6uorocuu u uzuonouu

Ne buonorus ®uznonorus
/11
1 [{udposas nabopaTopus Mo OUOJIOTHH: [{udposas nabopaTopus Mo HU3NOIOTHH:

- 0ecpoOBOHON MYJIBTHIATUUK - 0ecpOBOIHON MYJIBTHIATUUK
- JaTYUK OTHOCUTEIBLHOM  BJIAXHOCTH | - maTtuuk OKI
BO3/lyXa - TaTYUK CUIIOMED
- TaTYUK OCBELICHHOCTH - TaTYUK OCBELICHHOCTH
- mat4auk yposas pH - JIaTYUKU apTEPUAIBHOIO JIaBJICHUS W

- TATYUK TEMIIEPATYPhl UCCIETYEMOM CPEIbI | YaCTOTHI CepACYHBIX COKpaIleHHA
- IJaTYUK TEMIIEpaTypbl OKpYyKarollen cpelbl | (ysbC)

- aHAJIMTHYECKUH CIIUPOMETP

- TATYUK YaCTOTHI ABIXaHUS

- TATYUK 00hEeMa JISTKUX

- JATYUK TeMIIEPaTyphl Tela

- TaTYUK YCKOpPEHUs (aKCceIepoMeTp)

2 HoyTt6yx HoyTt6yx

3 [udpoBoii MUKPOCKOTT [udpoBoii MUKPOCKOTT

CIIMCOK JJABOPATOPHbBIX U IPAKTHUYECKHUX PABOT
(¢ npuMeHeHHeM HU(PPOBOro U AHAJIOr0BOro 000pya0oBaHus HeHTpa «Touka pocrTay)

Ne Ha3Banue 12a00paTOpHON MM MPAKTHYECKOM OobopynoBanue ueHTpa
n/n padoThI «Touka Pocta»
10 kaacce
Tema 1. BuoJsiorusi Kak Hayka.
[Tpaktnueckas pabora Ne 1. «Vcmonb3oBaHue Hudposas nabopatopus mo
Pa3IUYHBIX METO/I0B pu U3y4EeHUU Oouonoruu

OHOJIOTUYECKUX OOBEKTOBY.

Tema 3. XuMH4YECKHI COCTAB U CTPOCHHE KICTKH.

JlaGopatopnass  pabora Ne 1. «M3yuenue Hudposas nadbopatopus 1o

KaTaJIUTUYECKON akTUBHOCTH (epMEeHTOB (Ha ouonoruu
IpUMepe aMHJIa3bl WM KaTaJla3bl)».
JlabGopaTopHas pabora Ne 2. «M3ydeHue crpoeHuUs CBETOBOI MHUKPOCKOTI

KJICTOK paCTeHHﬁ, XKHUBOTHBIX U 6aKTepI/II>'I noJa
MHKPOCKOIIOM Ha IOTOBBIX MUKpOIIp€IapaTtax u ux
OITMCAaHHC).
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Tema 5. PasMHOKeHHe M HHAUBHIYAJbHOE PA3BUTHE OPraHNU3MOB.

JlaboparopHuas pabora Ne 3. «Habmonenne murosa
B KJIETKax KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIpenapaTax.

[{udpoBoii MUKPOCKOTT

Jlaboparopuas pabota Ne 4. «M3ydyenue cTpoeHUs
MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax.

[udpoBoit MUKPOCKOIT

Tema 6. HacaencTBeHHOCTh M H3MEHYMBOCTh OpPraHusmMoB.

[Tpaktuueckas pabGora Ne 2. «CocraBieHue Hu HoytOyx
aQHAJIU3 POJIOCIOBHBIX YEJIOBEKAY.
JlaGoparopnass  pabora Ne 6. «J/3yueHue HoyTbyxk
MOJIU(PHUKAIIMOHHON H3MEHYMBOCTH, IOCTPOEHHE
BAPUALIMOHHOIO PsI/1a ¥ BAPUALIMOHHON KPUBOI.
[Ipaktuueckass pabora Ne 2. «CocraBieHue u HoyTtOyxk
aHaJIN3 PO/IOCIOBHBIX YETIOBEKaY.
11 kanacc
Tema 1. DBoJTIOLIMOHHAS OHOJIOTHS.
JlabopaTtopHas pabora Ne 1. «CpaBHEHUE BUIIOB MO HoyTtOyx
MOP(OJIOTHUECKOMY KPUTEPHUIO».
Jlabopatopnas  pabora Ne 2. «Omnucanue HoyTtOyxk

MPUCTIOCOOTICHHOCTH opraHusma u eé
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE KU3HU Ha 3emJe.

[Ipaktnueckass  padora Ne 1.  «M3yuenue
HCKOIIa€MBbIX OCTAaTKOB paCTeHI/IfI 1 XUBOTHBIX B

udposoit Mukpockorn

KpaeBeAueCKUil My3ei).

KOJUIEKLIHSAX).
OKCKypcusi «OBONIOLUS OPraHMYECKOT0 MHUpa Ha HoytOyx
3emie» (B €CTECTBEHHO-HAYYHbIN W

Tema 3. Opranu3Mbl U OKpYyKaK0OIas cpejaa.

JlaboparopHas pabota Ne 3.
«Mopdomorudeckue 0COOCHHOCTH pACTEHUH W3
pPa3HbIX MECT OOMTAHUSY.

Hudposas madopaTopust 1mo
ouonoruu

JlaGoparopnast pabGotra Ne 4. «BnusHue
CBETa Ha POCT M PA3BUTHE YEPEHKOB KOJIEYCay.

Hudposas nadbopatopus 1o
ouonoruu

[Ipaktuueckass pabdora Ne 2. «Iloacuér
TUIOTHOCTH TOMYJISIIIUNA Pa3HBIX BUAOB PACTCHUIY.

HoyTbyxk
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