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IHOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke MpOrpaMMbl O OHOJIOTHH TEOPETHUECKYIO OCHOBY ISl OTIPENIEIICHUS MTOIX0JI0B K
(bopMHpOBaHUIO cOAEpKaHUS ydeOHOro mnpeamera «bHOIOTHSA» COCTaBWIN: KOHIENTYalbHbIE
nosioxkeHnsa @I'OC COO o B3auM000yCI0BIEHHOCTH LENIEH, COAEpKaHU, PE3YJITaTOB 00YUEHUS U
TpeOOBaHUIN K YpPOBHIO MOJATOTOBKH BBITYCKHHUKOB, MOJIOKEHHUS 00 OOHIMX HENSIX M MPUHIUNAX,
XapaKTepU3YIOMIUX COBPEMEHHOE COCTOSHHE CHCTEMBl CpeAaHero oOmero oOpa3oBaHus B
Poccuiickoit @enepanuu, a Takke MOJOKEHUs O crienrnduke Ouonoruu, e€ 3Ha4YeHUU B NMO3HAHUU
KUBOM TPUPOABI M 00ECIICYEHUH CYIIECTBOBAHUS YeJIoBeYecKoro odmectsa. CoriiacHO Ha3BaHHBIM
MOJIOXKEHUSAM, OTpeiesIeHbl OCHOBHbIE (DYHKIIMH ITPOTrPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.
[IporpaMmma 1o Owonoruu 1Ma€T MpeAcTaBIeHHE O IMelsaX, o0 olmiel crpateruu OOydYeHUs,
BOCIHUTAHMS M Pa3BUTHs 00yUalOlUXCs CpeACcCTBaMH yueOHoro npeamera «buonorusy, onpeaenser
00s13aTeNIbHOE TPEAMETHOE COJAEPIKaHUE, €ro CTPYKTYpY, paclpeiesieHne MO pasjesiaM U TeMaw,
PEKOMEHIYEMYIO MOCIEA0BATEIBHOCTh U3yUeHHUS yUeOHOro MaTepuana ¢ yuéToM MEXIPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH O0pa30BaTEIbHOIO MPOLECCca, BO3PACTHBIX OCOOCHHOCTEH
oOydJaronuxcs.

B mporpamme mo OHOJOTHHM TakXe YYHUTHIBAIOTCA TPEOOBAaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yjibTaraM oOydeHHs B (pOPMHUPOBAHUM OCHOBHBIX BHUJIOB
y4eOHO-TIO3HABATEILHON  ACSITENbHOCTH/YUEOHBIX JEHCTBUIM  OOy4arolmmxcs 1O OCBOCHHUIO
coJiepKaHusi OMOJI0rM4ecKoro oopa3zoBaHusl.

B mporpamme mno ©Ouonorum (10-11 xmaccel, ©a30BbIii YpOBEHb) pealM30BaH MPHUHIIUII
MIPEEMCTBEHHOCTH B U3YUCHUHU OMOJIOTHH, OJaroiaps 4eMy B Hel IpOCMaTPUBAETCS HAIIPABICHHOCTh
Ha pa3BUTHE 3HAHUI, CBS3aHHBIX C (OPMUPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
[EHHOCTHBIX OPHEHTAIMK JIMYHOCTH, SKOJOTHYECKOTO MBIIUICHUS, NPEACTABICHUNH O 3J0pOBOM
oOpase XH3HU U OEepEeKHBIM OTHOILEHHWEM K OKpY»Karouleil mpupoaHoii cpene. [loatomy Hapsay c
M3y4eHUueM OOIIeOMOJIOTHUECKUX TEOPH, a TAaKKe 3HAHWH O CTPOCHUH JKUBBIX CHUCTEM Pa3HOTO
paHra u CyIHOCTA OCHOBHBIX MTPOTEKAIOIINX B HUX MPOLIECCOB B MPOTrpamMMe 1Mo OHOJIOTUH YIEJICHO
BHUMAaHHE UCIIOJIH30BAHUIO MTOJTyYCHHBIX 3HAHUH B MOBCETHEBHOM KH3HH JIJIsl PEHICHUS TPUKIIATHBIX
3ajja4, B TOM 4YHCIE: NPOPHUIAKTUKM HACIEJICTBEHHBIX 3a00JieBaHMI 4YeJIOBEKa, MEIUKO-
TeHETHYECKOTO0 KOHCYJIBTHPOBAHUS, OOOCHOBAHUS DKOJIOTHUYECKH IIeNIECO00Pa3HOTO TOBEIACHUS B
OKpY’Karolled MpUpPOJHON Cpelie, aHalIn3a BIUSHHUS XO3SHCTBEHHOW NEATEIbHOCTH YelIOBEKa Ha
COCTOSIHUE TIPUPOJIHBIX W WMCKYCCTBEHHBIX OJKOCHUCTEM. YCWJIEHHE BHHMAaHHUS K TPHUKIAIHON
HaNpaBJIEHHOCTH y4eOHOro npeamera «bruonorusy npoaIukToBaHO HEOOXOAMMOCTBIO OOeCTIeYeHUs
YCIIOBHIA ISl pEIICHUs] OJHOW M3 aKTyaJbHBIX 3a/1a4 IIKOJIHHOTO OMOJIOTHYECKOTO 00pa3oBaHMS,
KOTOpas mpeanosaraeT (GopMupoBaHHe Yy OOydYaroOUIMXCS CHOCOOHOCTH aJanTUpOBaThcs K
M3MEHEHHSIM JMHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeliHero odiero o0pa3oBaHus 3aHUMaeT BakHOe MecTo. OHa obecrieunBaeT
(dbopmupoBaHUe y 00yJaIOIIMXCS MPEICTABICHUI O HAyYHOU KapTUHE MHUPa, paciupsieT 1 00o0mnaer
3HaHUS O KUBOW MpUpOJe, €€ OTIMYUTEIbHBIX PU3HAKAX — YPOBHEBOI OpraHU3aly U 3BOJIIOLUH,
CO3/1aéT yCJIOBHUS JJIA: TO3HAHUS 3aKOHOB XUBOW MNpupoAbl, (OpMUPOBaHUS (PYHKIIMOHAIBHON
IPaMOTHOCTH, HaBBIKOB 3J0pPOBOr0 M 0€30MacHOro obpasza >KU3HH, HKOJOTHUECKOTO MBIIUICHUS,
[IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIC U YETOBEKY.

Bosbiioe 3HaueHne OGMONOTHS UMEET TaKXKe ISl PelIEHUs] BOCIIUTATEIbHBIX U Pa3BUBAIOIINX 3aj1a4
cpenHero odmiero o6pazoBanHus, CONUATU3AMHN o0ydarommxcs. M3yuenne Ononoruu odecrneynBaeT
ycrnoBust ansi (OPMUPOBAHUS HWHTEIUICKTYalbHBIX, KOMMYHHUKAIMOHHBIX W HWH(POPMAIIMOHHBIX
HaBBIKOB, JICTETUYECKOH KYJIbTYpBI, CIIOCOOCTBYET WHTETpalud OWOJOTHYECKUX 3HAHWHA C
NPEJCTaBICHUAMU M3 JPYTUX y4eOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKU, XUMHHU U Teorpaduu.
Ha3BaHHBIE TONIOKEHUS O TTpeTHA3HAYEHUH Y4eOHOTO MpenMeTa « BHomorusy cocTaBuiIi OCHOBY ISt
OTIpeJIeNIeHUs] MOJX00B K OTOOPY M CTPYKTYPHPOBAHHIO €rO COJAEp)KaHUs, MPEJCTaBICHHOTO B
IporpaMMme o OGMoJIoTuu.



OT10op conepxanus yueOHOro npeamMera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3ULIUI
KyJIbTypOCOOOPa3HOTO IOAX0Ja, B COOTBETCTBUM C KOTOPHIM OOYYaromIuecs IOJKHBI OCBOMTH
3HaHUS M YMEHMs, 3Ha4MMble JUIsl (OPMHUPOBAaHUS OOLIEH KyJIbTyphl, ONPENENIIONUe aleKBaTHOE
MOBEJICHHUE YEJIOBEKa B OKPYKAIOLICH MPUPOAHOI cpenie, BOCTpeOOBaHHbIE B IOBCEAHEBHOM JKU3HU
U TpaKkTU4ecKo nesrenbHocTH. Ocoboe MecTo B 3TOM cuUCTeME 3HAHMM 3aHUMArOT 3JIEMEHTbI
CoJZiepKaHusl, KOTOpBIE CIIy)KaT OCHOBOM At (pOopMUpOBaHUS MPEICTABICHHA O COBPEMEHHOMH
€CTECTBEHHO-HAyYHOW KapTUHE MUpPA U LIEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH, CIIOCOOCTBYIOIIMX
ryMaHH3aluyd OMOJIOTHYECKOTO 00pa30BaHMUA.

CtpyKTypupoBaHHE COepKaHusl y4eOHOro MaTepHala B IporpaMme 1o OMOJI0rMH OCYILECTBIEHO C
y4€TOM PUOPUTETHOTO 3HAYCHHUS 3HAHUI 00 OTIIMYUTEIBHBIX 0COOCHHOCTSIX KUBOM MPUPOJIBL, O €€
YPOBHEBOM OpraHU3allM U 3BOJIOLMU. B COOTBETCTBUM C 3THM B CTPYKType y4eOHOro mpeamera
«buonorus» BbIENEHBI CIENYIOIINUE COAEpKaTelbHble JUHUM: «buonorus kak Hayka. Meronbl
Hay4yHOro mnosHaHus», «Knerka kak Ouosormueckas cuctema», «OpraHusMm Kak Ouosiormyeckas
cucrema», «CucrtemMa U MHOrooOpa3we OpraHu4ecKOro MHpPa», «IBONIONMS KUBOH MPUPOIBDY,
«OKOCHCTEMBI U IPUCYLIE UM 3aKOHOMEPHOCTHY.

Lenp n3yuenus yueoHoro npeamera «buonorus» Ha 6a30BOM YPOBHE — OBJIQJICHUE 00YJaIOIIMHCS
3HaHUSIMM O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHM3alliy >KMBBIX CHUCTEM pAa3HOIO paHra u
nproOpeTeHne YMEHH UCIIOB30BaTh 3TH 3HAHUS JIJIsl TPAMOTHBIX IEHCTBUN B OTHOIIEHUU OOHEKTOB
KMBOM MPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX ITPOOIIEM.

JlocTmkeHue 1enu u3ydenus yuyeoHnoro npeamera «bruomorus» Ha 6a30BoM ypoBHE oOecrieunBaeTcs
pELICHNEM CIIEAYIOIINX 3a4ay:

OCBOEHME OOYYaIOIIMMHUCA CHCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHSX, YUYECHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MTPaBUiIaX, CIy>KalluX OCHOBOU Uil (pOpMUPOBaHUS NpeACTaBICHUN
0 €CTECTBEHHO-HAy4YHON KapTUHE MUPA, O METOJIaX HAyYHOr0 MO3HAaHMsI, CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSIX JKUBBIX CHCTEM pPa3HOI'O YPOBHS OpraHU3allMM, BBIJAIOIIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIIEA0BAHUAX B OMOJIOTHH;

¢dopmupoBaHue y OOydarOIIMXCsl I103HABATENbHBIX, HWHTEIJIEKTYAIbHBIX M  TBOPYECKHX
CIOCOOHOCTEM B MpoIiecce aHalIn3a JAHHBIX O MYTAX Pa3BUTHS B OMOJIOTUU HAYUHBIX B3IJISII0B, e
Y TIOJIXOJI0B K M3YyUEHUIO )KMBBIX CHCTEM PAa3HOTO YPOBHS OpraHU3alHy;

CTaHOBJICHHE Y 00yUarouuxcs o01en KyabTyphl, QyHKIIHMOHAIBHON I'PaMOTHOCTH, Pa3BUTHE YMEHUI
OOBSICHATH M OLIEHUBATH SBJICHUS OKPY)KAIOLIET0 MUPA UBOW MPUPOABI HA OCHOBAaHUM 3HAHUU U
OTIbITA, MTOJIYYEHHBIX IPU U3YYEHUH OHOJIOTUY;

¢dopmupoBaHUEe y OOYYaAIOUIMXCS YMEHHH WIUTIOCTPUPOBATH 3Hau€HHE OMOJOTMUYECKUX 3HAHUH B
MPAKTUYECKON JIEATENbHOCTH YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH H
arpoOMOTEXHOJIOT HiA;

BOCIMTaHHE YOEXKAEHHOCTM B BO3MOKHOCTM IO3HAHHUS YEJIOBEKOM JKUBOM  NPUPOJBI,
HE00X0/IMMOCTH OEpeKHOro OTHOUIEHUs K HeW, COOMI0AECHUS 3TUYECKUX HOPM INpHU MPOBEIECHUU
OMOJIOTrMYECKHUX UCCIIEI0BAHUM;

OCO3HaHME IIEHHOCTU OMOJOTMYECKUX 3HAHWU /ISl MOBBIIIEHUS YPOBHS SKOJOTHYECKON KYJIBTYpHI,
1 GOopMHpPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

pUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHH B MOBCETHEBHON KU3HH [T OLICHKH MOCIIEICTBUI
CBOCH JEATENIbHOCTH 110 OTHOIIEHUIO K OKpYyXaroled cpene, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U cOOMI0IEHUE Mep MPOPUITAKTUKY 3a00I€BaHUH.

B cucreme cpemnnero obmiero o6pazoBanus «buonorusy, nzydaemas Ha 6a30BOM ypOBHE, SIBIISETCS
00s13aTeNIbHBIM Y4eOHBIM MPEAMETOM, BXOJSIIMM B COCTaB IpeAMeTHOW obnactu «EcrecTBeHHO-
Hay4HbIE MTPEIMETHD».

MECTO YUYEBHOTI'O ITPEJIMETA «BHOJIOT' UsI» (BA30BBI YPOBEHB) B YYEFHOM
IIJIAHE

Ha usyuenmne Oumosnorum B 10-11 kmaccax cpenHero obmero o0pa3oBaHusl B y4yeOHOM IIaHe
otBoauTcs 68 yacoB: B 10 kitacce — 34 gaca (1 gac B Hepenmto), B 11 kimacce — 34 gaca (1 gac B HeAEIIO).



COJIEP)KAHUE YUYEBHOI'O ITIPEIMETA «BHOJIOTUSI» (BA3OBBI YPOBEHB)

10 KJIACC

Tema 1. buosiorus Kak Hayka.

buomoruss kak Hayka. CBs3b OHOJNOTMM C OOLIECTBEHHBIMH, TEXHHYECKUMH U JIPYTUMHU
€CTECTBEHHBIMM HaykamH, ¢uiocopueil, 3THUKOH, 3cTeTMKOW U mnpaBoM. Poab Ouosorun B
(bopMHpOBaHUN COBPEMEHHOW Hay4YHOH KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HaYK.

Metoabl TO3HAaHUS KUBOM HpPUPOAbl (HAOIIOAEHUE, SKCIEPUMEHT, OIMCAHUE, H3MEpEHHeE,
KJaccu(uKanus, MOICIMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX).

JeMoHcTpanuu:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabnuue! u cxemsl: «MeToAbI TO3HAHUS KUBOW IPUPOABI.

JlaGopaTopHble U MpaKTU4YeCKnue paboThI:

ITpakTryeckas padota Ne 1. «cnonp30BaHue pa3IMyHBIX METOIOB IIPU U3YUEHUN OMOJIOIMUYECKHX
00BEKTOBY.

Tema 2. ’KuBble cHCTEMbI M1 UX OPraHU3AIUA.

Xusbie cucrempl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: Ouonoruu. OTIHYME KUBBIX CUCTEM OT
HEOPraHU4ecKOM MpUpoOIbl.

CpoiicTBa OmOcHCTeM M HMX pa3HOOOpaszue. YPOBHU OpraHH3alMd OMOCHCTEM: MOJEKYJISPHBIH,

KJICTOYHBIH, TKaHEBBIH, OpraHU3MEHHBbIH, HOMYJIALIUOHHO-BUIOBOA, 9KOCUCTEMHBII
(OmoreoreHOTHYECKHHT ), OMOCEPHBIH.
JlemoHcTpamuu:

TaOnuis! u cxeMbl: «OCHOBHBIE TIPU3HAKY JKU3HU», «Y POBHU OpraHU3alUH KUBOM IPUPOBI».
O6opynoBanue: moaens Moiekyis! JJHK.

Tema 3. XuMHYeCKHUIl COCTAB U CTPOEHHE KJICTKH.

XVMMHUYECKUH COCTAB KJIETKU. XUMHUYECKUE IIEMEHTBI: MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI. Bona u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellecTB B KieTke. [lognepikanue ocMoTrueckoro 6anaHca.
benku. CoctaB u crpoeHue OenKkoB. AMHUHOKUCIOTBI — MOHOMephl OenkoB. Hesamenumble u
3aMEHUMBbIE AMUHOKHUCIOThl. AMHUHOKUCIIOTHBIM cOCTaB. YPOBHM CTPYKTYPhl OEIKOBON MOJEKYJIbI
(mepBrUYHasi, BTOPUYHAsA, TPETUYHAS U YETBEPTUUHAS CTPYKTypa). XMMHUECKHE CBOMCTBA OEIKOB.
buonorunyeckue GyHKINN OEIKOB.

depMeHTH — Ononoruueckre karanuzaTopbl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTpP, CyOCTpaTHas
cneuupuynocts. Kodepmentsl. Buramunsl. Otinuus ¢GEepMEHTOB OT  HEOPraHUYECKUX
KaTaJn3aTopoB.

VYraeBosl: MOHOCaxapu/Isl (TIH0K03a, pubo3a U e30Kkcupuodo3a), qucaxapuabl (caxaposa, JaKkTo3a)
U ToJiucaxapu bl (Kpaxmall, TIIMKOTeH, 1eJIJI0103a). buonornyeckue QyHKIMHN yIII€BOIOB.
Jlunuael: Tpurnunepuasl, ¢ocomunuasl, crepouabl. ['mapoduibHO-rHAPO(OOHBIE CBOWCTBA.
buonoruueckue QpyHxiuu aunuaoB. CpaBHEHUE YITIEBOJIOB, OEJIKOB U JIMMUIOB KaK MCTOYHUKOB
JHEPIrUH.

Hyxnennoseie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKIEMHOBBIX KUCIOT. CTpoeHHe
u ¢pynkuuu JJHK. Ctpoenune u pyuxuuu PHK. Bunst PHK. AT®: crpoenue u ¢pyHKumu.
[utonorus — Hayka o kierke. Kiierounas Teopusi — mpumep B3aUMOJCHCTBUS UACH U (aKTOB B
HAy4HOM IT03HaHUU. METO/1bl U3yUEHUs KIETKH.

Krnetka xak nenoctHas uBas cucrema. OO1ue Npu3Haky KJIETOK: 3aMKHYTas HapyKHasi MeMOpaHa,
monekynsl JIHK kak renerndeckuii anmapar, cucremMa cuHTe3a Oernka.

Tunel KJIETOK: dyKapruoTHUecKas ¥ mpokapruotudeckas. OCOOEHHOCTH CTPOEHUS MPOKAPHUOTHIECKON
kietku. Knerounas crenka Gakrtepuil. CTpoeHHe 3yKapHOTHUECKOW KiIeTKU. OCHOBHBIE OTIMYHUS
PacTUTENBHOM, KUBOTHON U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAas CTEHKa, TJIMKOKAIMKC, WX (DyHKIHH.
[InazmaTnueckass memOpaHa, e€ cBoiictBa u ¢yHKuuu. IluTomnasma u €€ oOpraHOW[BI.



OnnomemOpannbie opranouasl kietku: DIIC, ammapart [Nombmku, nuzocomsbl. [lomyaBTOHOMHBIE
OpraHoubl KJIETKA: MUTOXOHAPUH, IutacTuabl. [IponcxoxneHnne MUTOXOHAPUI U muacTul. Buael
mwiactua. HememOpaHHbIE OpraHoOMbl KIETKH: PHUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPHUOIIH,
PECHUUKH, KIyTUKU. DyHKINN OpraHOUA0B KIETKU. BKitoueHus.

Snpo — peryasTopHbIi HeHTp KieTku. CTpoeHue sapa: saepHas 000J04Ka, KapuoIula3Ma, XpOMaTHH,
SIPBILIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lInelinen, P. Bupxos, /. Yorcon, ®@. Kpuk, M.
VYunkunc, P. ®panknun, K. M. bap.

HMuarpammsl: «PacnpenencHue XUMHUYECKUX 3JIEMEHTOB B HEXHMBOW mpupone», «PacmpenencHue
XUMHYECKUX 3JIEMEHTOB B KUBOU IPUPOLIEY.

Tabmuuel u cxemsl: «llepuoguueckas Tabiuna XMMHUYECKHX 3JEMEHTOB», «CTpOeHHE MOJIEKYIIbI
BOJIbI», «brocunTes Oenka», «CTpoeHue MoseKybl Oenkay», «Ctpoenue GpepmenTtay, « HykienHoBbIe
kuciotsl. JIHK», «Crpoenue monekyiibl AT®», «CTpoeHue 3yKapuoTHYECKOU KiIeTKn», «CTpoeHue
KUBOTHOM KJIETKN», «CTpOEHUE paCTUTENIbHON KIETKW», «CTpOEHNE NMPOKAPUOTUUECKONU KIETKU,
«CTpoeHue sa1pa KIETKW», « YTIeBOAb, «JIunuap.

O6opynoBaHue: CBETOBOW MUKPOCKOII, 000PYIOBaHHUE ISl TIPOBEICHHS HAOMIOACHUN, H3MEPEHHIA,
HKCIEPUMEHTOB, MUKPOIIPENIApaThl PACTUTEIbHBIX, ’KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.
JlabGopaTopHbIe B MPAKTUIECKHUE PAOOTHI:

JlaGopatopnas pabora Ne 1. «/3yyeHHe KaTaJMTHUYECKOW aKTUBHOCTU (EpMEHTOB (Ha IpuMmepe
amMuIIa3bl WIK KaTajaasbl)».

JlaGopatopnas pabora Ne 2. «M3yueHue cTpoeHUs KIETOK PacTEeHH, *KUBOTHBIX U OAKTEpHUM 1Moz
MHUKpPOCKOIIOM Ha F'OTOBBIX MUKpOIIpEnaparax 1 uxX ONUCaHHUEY.

Tema 4. /KuzneneaTeJLHOCTh KJIECTKH.

OOMeH BemecTB, WM METa0OoNIM3M. ACCUMHMISAIMS (IUTACTUYECKUH OOMEH) W JAMCCUMIIISIUS
(oHepreTuyeckuii OOMEH) — JBE CTOPOHBI E€AMHOrO Iporecca Meraboiusma. Poib 3aKoHOB
COXPaHEHHs BEUIECTB U SHEPIrUU B IOHMMaHUU MeTa0oIn3Ma.

Tumnbl oOMeHa BemecTB: aBTOTPOGHBINA U rereporpodHblil. Ponb pepMeHTOB B 0OMEHE BEIecTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunTte3. CBeroBas U TeMHOBas ¢a3bl GorocuHTe3a. Peakuuu ¢orocunresa. IhHeKTHBHOCT
¢otocuHTe3a. 3HaueHue (orocuHTE3a AN KU3HM Ha 3ewsie. BnusHue ycnoBuil cpensl Ha
(OTOCHHTE3 M CITOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PaCTEHUH.

XeMocHHTe3. XeMOCHUHTE3UpYIOolIe OakTepry. 3HaU€HUE XEMOCHHTE3a JIJIs )KU3HHU Ha 3emIle.
DOHepreTudyeckuii o0OMeH B KileTke. Pacliienienne BelecTs, BblJIEIEHUE U aKKyMYJIMPOBAaHUE SHEPTUU
B KJIETKE. DJTambl SHeprerudeckoro oomena. ['nmukonus. bpokenue u ero Buabl. Kucmopomnoe
OKHCJIEHMe, WM KIeTo4Hoe abixaHue. OxucnutenbHoe (ocopunupoBanue. IPPeKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

Peakiiun marpuuHoro cunresa. I'enetnueckas uHdopmanus u JJHK. Peanuzanus renernyeckoit
nHpopmanuu B kieTke. ['eHeTnueckuil Koa U ero cBoicTBa. TpaHCKpUIIUS — MAaTPUYHBIN CUHTE3
PHK. Tpancnsauus — OuocunTte3 Oenka. Dtambl Tpancmauuu. KonupoBanue amMuHOKUCIOT. Ponb
pubocom B OuocuHTEe3€e Oernka.

Hexnerounsie Qopmbl xu3HUM — BUpychl. Vctopust oTkpeitusi BupycoB (. WM. MBanoBckwuii).
Oco0OeHHOCTH CTpPOEHUsI W JKU3HEHHOro IHMKiIa BHUpycoB. bakrepuocdaru. bonesnu pacrenuid,
KMBOTHBIX M 4YellOBEKa, BbI3bIBaeMble BHpycamMu. Bupyc nmMmyHoxpeduiuta uenoseka (BUY) —
Bo3Oynutens CIIM/la. OOparnas TpaHCKpunuus, peBepTaza M uHTerpasza. Ilpodunaktuka
pacrpocTpaHeHHsI BUPYCHBIX 3a00J1€BaHHA.

JleMoHcTpanuu:

IToprpetsr: H. K. Konpuos, /I. . UBanosckuii, K. A. Tumupsizes.



Tabmuupl u cxembl: «Tunbel nutanusy, «Metadomu3am», «MuUTOXOHAPUSY, «DHEPTETUUECKHMA
obmen», «Xmopomnacty, «Porocuntedyn, «Ctpoenne JIHK», «Ctpoenne u (QpyHKIMOHUpOBAHUE
reHay, «CuHre3 Oenka», «['eHeTmueckuit kom», «Bupyce», «bakrepuodarn», «CtpoeHue wu
*u3HeHHbIi 1uK Bupyca CIIN/1a, 6aktepuodara», «Permkarnus JJHK».

O6opynoBanue: Moaenu-anmmukanuu «Y npoenne JIHK u tpanckpunmms», «buocunte3 Oenkay,
«CTpoenue KieTkn», mozeib cTpykrypsl JJHK.

Tema 5. PasMHOXEHNE 1 MHAUBUAYAJIbHOE Pa3BUTUE OPTaHU3MOB.

Knerounslii HuKI, WK )KU3HEHHBIN UK Ki1eTku. HTepdasza u muto3. [Ipoueccsl, mporekaroniye B
uateppaze. Permmkamus — peakumss marpuyHoro cuHTte3a JHK. Ctpoenme xpomocom.
XpoMOCOMHBIM Habop — KapuoTHIl. JIUIUIOMOHBIA M TAIUIOMIHBIA XPOMOCOMHBIE HaOOpBI.
Xpomatuasl. [{uTonornueckue OCHOBBI Pa3MHOKEHUS U UHAMBUYAJIBHOTO PAa3BUTUSL OPTaHNU3MOB.
Jenenue knetku — Muto3. Ctaaun Murto3a. IIponeccsl, mpoucxoasdiiye Ha pa3HbIX CTaAUSIX MUTO3A.
buonornueckuii cMbICI MUTO3A.

[Tporpammupyemasi rudesb KIETKU — aloITO3.

@DopMbl pa3MHOKEHHS OpraHU3MOB: 0€CIoJIoe U 1oJIoBoe. Buipl 6€cIionoro pa3MHOKEHHUS: IeIeHNe
HaJBOE, IOYKOBAaHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE OPTraHU3MOB, €r0 3HAYEHUE JJIs CEJICKIIMHU.

[TosoBOE pa3MHOXKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Metioz. Cranguu Merio3za. [Ipoueccsl, npoucxonsdiue Ha ctaausx Mmeiosa. [loBenenue xpomocoMm B
Mmeno3se. Kpoccunrosep. bronornueckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mpoiiecc 00pa3oBaHus MOJIOBBIX KIETOK Y )KUBOTHBIX. [10510BBIE jKeTIe3bl: CEMEHHUKU
u smyHukd. OOpa3oBaHue M Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepMaro30ul, SHIEKIeTKa) —
cnepMatoreHe3 u oBoreHe3. (OcoOEHHOCTH CTPOCHHUS SAWIEKIETOK U  CIepMaTO30MJIOB.
OnnonorBopenue. [laprenorenes.

NuauBuayanbHoe pas3BUTHE (OHTOreHe3). OMOpHOHANIbHOE pa3BUTHE (SMOpUOTEHE3). OTarmbl
SMOPHOHAILHOTO PAa3BUTHS y MO3BOHOYHBIX JKMBOTHBIX: APOOJICHUE, TacTPYISIIUs, OPraHOTCHE3.
[ToctoMOpuoHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHAIBHOTO PAa3BUTHUS: MPSIMOE, HENpPSIMOe
(munHOYHOE). BnusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (AKTOpBI, CHOCOOHBIE BBI3BIBATH
BpPOXX/IEHHBIE YPOJCTBA.

Poct u pa3Butue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU Pa3BUTHSL.
JleMoHCTpanuu:

Tabnuue! 1 cxeMbl: «DoOpMbI pa3MHOKEHUSI OPraHU3MOBY, «/|BOHOE OIII010TBOPEHHUE Y IIBETKOBBIX
pacTeHuii», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenue kietku Oaktepuit», «CTpoeHHe
MOJIOBBIX KIIETOK», «CTpoeHne xpomocoMebly, «Kierounsiii mukmy, «Pemmukarus JJHKY, «Mutosy,
«Meito3», «llpsmMoe m Hempsamoe pa3zBuTHe», «['ameToreHes y MIIEKONMUTAIOLIUX U YEIOBEKay,
«OCHOBHBIE CTaJIM1 OHTOT'€HE3a.

O6opynoBaHue:  MHUKpPOCKOI,  MHKpompenapatbl  «CrepMaTo30uIbl  MIIEKOMUTAIOUIETO),
«Sinexnerka Miekonuramperoy, «Kapuokunes B KiIeTKax KOpENIKa JIyKa», MArHATHAs MOJAEIIb-
anmuikanus «Jlenenue kietkm», moaens JIHK, moaens Metada3zHoit XpOMOCOMBI.

JlaGopaTopHble U TpaKTUYECKHUE PaOOTHI:

Jlaboparopnas pabota Ne 3. «HabnrogeHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax».

Jlaboparopnas pabota Ne 4. «3yueHue CTpOeHUS MOJIOBBIX KJIIETOK Ha TOTOBBIX MUKPOIIPETIapaTaxy.
Tema 6. HacsieacTBEHHOCTh M H3MEHYMBOCTh OPraHU3MOB.

[IpenMer u 3amaun reHeTUKH. VICTOpUS pa3BUTHS T€HETUKU. Polb IUTONOTHH W SMOPHOJIOTHH B
CTAaHOBJICHUH TEHETUKHU. BKIJIaT pOCCUIMCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE T€HETUKH. MeTOIbI
TeHETUKH (THOPUIOIOTHYECKUM, IUTOTCHETHYECKUH, MOJEKyIsIpHO-TeHeTHueckuil). OCHOBHBIE
reHeTUYECKUe TIOHATHUS. | eHeTHuecKasi CHMBOJIMKA, UCIIOJIb3yeMasl B CXeMaxX CKpEIIMBaHMM.



3aKOHOMEPHOCTH HACJIeIOBaHUs TPHU3HAKOB, ycTaHOBJIeHHbIE I'. Menaenem. MoHoruOpumgHOE
CKpeUIMBaHue. 3aKOH eInHO0-00pa3usi TMOpUIOB MEepBOro MokojeHus. [IpaBuio JOMUHHPOBAHUS.
3aKOH pacllerieHus MpU3HaKoB. [ 'unore3a ynctorsl ramet. [loaHOE 1 HEMOJIHOE TOMUHHUPOBAHUE.
JlurnOpunHoe cCKpeuBanue. 3aKOH HE3aBUCUMOTO HacleI0oBaHMs MpHU3HaKoB. Llutorenernuyeckue
OCHOBbI ~ TUTHMOPHIHOTO CKpeluBaHus. AHalu3upyromiee ckpemuBanue. lcnonb3oBaHue
AHAJM3UPYIOIIETO CKPEIIMBAHUS JJIS1 ONPEeNICHHIS TeHOTHIIa 0CO0u.

CuerieHHOE HacleoBaHue Mpu3HakoB. Paborta T. Moprana no cuienjieHHOMY HaclieJJOBaHHUIO T€HOB.
Hapymienue cuenenus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. [ eHeTHUecCKue KapThl.

I'eneruka nosa. XpOMOCOMHOE ONpEJElIeHHE TMoja. AYTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble U reTeporaMeTHble Oprauu3Mbl. HacnenoBanue npu3HakoB, CIEIUVIEHHBIX C IIOJIOM.
W3meHunBoCTh. Buapl M3MEHUYMBOCTH: HEHACIEJICTBEHHAsh W HacleACTBeHHass. Poib cpenbl B
HEHACJIEJICTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHUKAa  MOAU(PUKAMOHHON  HW3MEHUYUBOCTH.
BapunauvoHHbI psin M BapuanuoHHas Kpuas. Hopma peakuuu npusHaka. KoaudecTBeHHbIE U
KaueCTBEHHbIC IPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOAM(PUKALMOHHON U3MEHYHBOCTH.
HacnencreenHnasi, WM reHOTUITMYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHYMBOCTh. Meio3 u
MOJIOBOM TMpolecc — OCHOBAa KOMOWHATUBHON H3MEHYMBOCTH. MyTallMOHHAs HW3MEHUYUBOCTD.
Knaccudukanuss Myranuid: TeHHBIE, XPOMOCOMHBIE, TeHOMHBbIE. YacToTa W TMPUYMHBI MYTAIHH.
MyrtareHHnsie (akTopbl. 3aKOH TOMOJIOTUYECKUX PSAOB B HAacCieICTBEHHOW m3meHunBocTH H. U.
Basuinosa.

BuesnepHast HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

I'eneruka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOABl TE€HETUKHU  4YEJIOBEKa:
TeHEAJOTUYECKUI,  ONM3HENOBbI, UUTOTEHETHYECKU, OHOXMMHUYECKUH,  MOJEKYISIpPHO-
reHernyeckuii. COBpPEMEHHOE OIpeleieHUe TEHOTUIIA: IIOJIHOTEHOMHOE CEKBEHHUPOBAHHUE,
TeHOTUIIUpOBaHUEe, B ToM uucie ¢ mnomouipto [I[[P-ananuza. HacneacrBennble 3a0osieBaHUS
YeJI0BEeKa: TeHHbIE 00JIE3HH, OOJE3HH C HACIEICTBEHHOM MPEIpacnoIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. Comartuyeckue M reHepatuBHble MyTanuu. CTBOJIOBBIC KIETKU. [IpHHIMIIBI 310pOBOTO
oOpa3a HW3HHU, AMATHOCTUKH, NPOPHUIAKTUKUA U JI€UEHUs TIeHeTHYecKux Oose3Heill. Menuko-
T€HETUYECKOE KOHCYJbTUPOBAHUE. 3HAUEHHE MEIULMHCKOM TE€HETUKH B MNPEIOTBPAIICHUH H
JICYEHNHU TeHETUYEeCKUX 3a00JIeBaHU YeTIOBEKa.

JleMoHCTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B. Tumodeen-PecoBckuii,
H. . BaBuiios.

Tabnuuel u cxembl: «MOHOTHOPHUIHOE CKPEIIMBAHUE U €0 IUTOT€HETHUYECKas OCHOBa», «3aKOH
pacileryieHusi U ero IUTOreHeTHuYecKas OCHOBa», «3aKOH YHCTOTBI Tamer», «JurubpumaHoe
ckpenuBanue», «lluTomornyeckne  OCHOBBI ~ TUTHOPUIHOTO  CKpeIIUBaHUs», «Menosy,
«B3aumoelicTBIE alIeNbHBIX T€HOBY», «I'€HeTHUeCKrue KapThl PACTEHH, )KUBOTHBIX U YEIIOBEKAY,
«l'enetuka mnona», «3aKOHOMEPHOCTH HACIEAOBaHUs, CIEIUIEHHOro ¢ mnojom», «Kapuotumsl
YeloBeKa W IKUBOTHBIX», «Bumel wusmMeHunBOCTHY, «MOAM(PUKAIIMOHHAS H3MEHUHUBOCTHY,
«HacnenoBanue pesyc-pakropa», «['eHeTnka rpynn KpoBun», «MyTallmoHHas U3MEHYUBOCTbY.
O6opynoBanue:  Moaenu-ammiukanud — «MoHoruOpuaHoe — ckpemuBanue»,  «HemomHoe
JOMUHUpOBaHUEey», «Jlurnbpuanoe ckpeuBanue», «llepekpéct XpomMocom», MHUKpPOCKON U
Mukpomnpenapar «Jpozodpuna»y (Hopma, myTaruu (GopMbl KpPbUIBEB U OKPACKH Tena), repOapuii
«I"opox moceBHOW».

JlaboparopHble U MpaKTUIEeCKHe paboThI:

Jlaboparopnast padora Ne 5. «lU3ydeHue pe3ynbTaToB MOHOTHOPHUIHOTO W JUTHOPHUIHOTO
CKpEIMBaHUA y IPO30(UIIBI HA TOTOBBIX MUKpOTIpEnaparax.

Jlaboparopnast pabora No 6. «M3ydenme wmonuduKanmmoOHHON W3MEHYHUBOCTH, TIOCTPOCHHUE
BApUALIMOHHOTO Psiia U BApUALIMOHHON KPUBO».

Jlabopartopnast pabota Ne 7. « AHanu3 MyTainuid y 1po30¢uiIsl Ha TOTOBBIX MHKPOIIpErapaTaxy.



[TpakTrueckas padota Ne 2. «CocTaBlieHHE U aHATIN3 POJOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekunst opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa U mpouecc. 3apokJAeHue celeKIun 1 foMmectukanud. Yuenne H. N. BaBuiosa
0 IEHTPax MPOMCXOXAECHUS U MHOT000pasusi KyJbTYpHBIX pacTeHHHd. LIeHTphl MpOMCXOXKIECHUS
JOMAIIHUX XKUBOTHBIX. COPT, IOpOIa, HITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIMH. MacCOBBI U MHAWBUIYAIbHBIH OTOOPHI B CEIEKIIMH PACTEHUH U
#UBOTHBIX. O1leHKa KcTepbepa. bIM3KopoaCTBEHHOE CKpElMBaHUE — HHOPUIUHT. UucTas TUHMUS.
CkpeuuBanue yucThix JuHuil. ['eTepo3uc, nuinm rubpuaHas cuna. HepoacTBeHHOE CKpeluBaHUe —
ayropunuur. Otnanéunas rudpunuzanusa u e€ ycnexu. VIcKycCTBEeHHBI MyTareHe3 M MoJlyuyeHue
MOJIMILIONOB. JIOCTHKEHUSI CEIEKIUU PACTEHU, d)KUBOTHBIX 1 MUKPOOPTraHU3MOB.

buorexHosoruss Kak oOTpacib NPOU3BOJACTBA. ['€HHas MHXKEHepus. OTambl  CO3/IaHUA
pexomOunantHoH JIHK wu Tpancrennsix opranm3moB. Kierounas wunxenepus. Kierounsie
KYyJbTypbl. MHUKPOKJIOHAIBHOE pPa3MHOXKEHUE pacTeHUd. KioHMpoBaHHE BBICOKONPOAYKTHUBHBIX
CEJIbCKOXO35IICTBEHHBIX OPIaHU3MOB. DKOJIOTHUYECKUE U 3Tndeckue npodsiemel. MO — renernuecku
MOU(PUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. I1BaHOB.

Tabmuuer n cxemsl: kapra «LIeHTpBI MPOUCXOXKIEHUSI U MHOTO00pa3Hsi KyJbTypHBIX PAacTECHHID»,
«ITopoapl JOMaITHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX pacTeHUi», «OTnanénnas rubpuan3amms»,
«Pabots! akagemuka M. @. Banosay, «I[Tonummongus», « O0ObEKTH OMOTEXHOJIOTHNY, « KiteTouHbIe
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpynpoBaHUE U MEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MyJISDKH TUIOJIOB M KOPHEIUIONOB JUKUX (OPM M KyJIbTYPHBIX COPTOB PacTCHUH,
repbapuii «CenbcKoX035UCTBEHHbIC PACTEHUSY.

JlabGopaTopHbIe B MPAKTUIECKHUE PAOOTHI:

Okckypcusi «OCHOBHBIE METOABI M JIOCTHDKEHHUS CENEKIMM pACTeHHM M JKUBOTHBIX (Ha
CENIEKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIH YYacTOK, B TEIUIMYHOE
XO035ICTBO, J1a0OPATOPHUIO arPOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)Y..

11 KJIACC

Tema 1. DBo/IIONMOHHASA OHOJIOTHS.

[IpeanochIkKi BO3HUKHOBEHHUSI DBOJIIOIMOHHOW TEOPHUH. DBOJIIOIMOHHAS TeOopus U €€ MeCTO B
Ouosioruu. BrnusHue 3BOIIOIMOHHON TEOPUHU HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.
CunerenbctBa 3Bomonuu. [lageoHTonornyeckue: MOCIEAOBATEILHOCTh IMOSIBICHUST BHJIOB B
MAJICOHTOJIOTHYECKOH JieTonuncH, epexoiHble GpopMbl. broreorpadguueckue: cXoAcTBO U pa3andne
¢bayH u (aop MaTepuKoB U OCTPOBOB.

DOMOpHOJIOTMYECKHE: CXOJCTBA M  pasziauuusi 5SMOPHOHOB Ppa3HbIX BHUAOB TMO3BOHOYHBIX.
CpaBHUTEIIPHO-AHATOMUYECKHE: TOMOJIOTHMYHbIE, aHAJOTMYHble, pYIUMEHTapHbIE OpraHbl,
aTaBU3Mbl. MOJIEKyJIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACJIEZCTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Y BCeX OpraHU3MOB.

OpomtonnonHas Teopus Y. Jlapsuna. [Ipennocsuikyu BOSHUKHOBEHMSI JapBUHU3MA. J{BHXKYIIME CUIIBI
3BONIIOLIMM BUAOB 1O JlapBuHy (M30BITOYHOE DPA3MHOXKEHHUE MpPHU OrPaHUYEHHOCTH PECYPCOB,
HeolpeaenéHHast U3MEHYUBOCTb, 60pb0a 3a CyIIECTBOBAaHHE, ECTECTBEHHBII 0TOOD).
Cunrernueckast Teopus 3Bosonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

Muxkposontonus. [Tomynsanus kak eIMHUIA BUA U IBOJIIOLINN.

JBuwkyme cuibl  (GakTopbl) SBOMNIONMM BHIOB B Ipupoje. MyTallMOHHBIM Mpouecc u
KOMOWHATHBHAs U3MEHUMBOCTh. [1oNy IsIIIMOHHbBIE BOJIHBI U ipeiid reHoB. M301sus U MUTparusl.
EctectBenHbIil 0TOOp — HanpaBisomui pakTop 3Bosounn. @OpMBI €CTECTBEHHOTO 0TOOpA.
[TpucnocoOaeHHOCTh OpPraHM3MOB Kak pe3yJjbTaT HBOJIONMU. [IpuMepbl mnpucrnocoOiieHuit y
OpraHu3MoB. ApoMop(O3bl U UANO-aJaNTAIIH.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHBIE (hopMBbI BU000pa30BaHus: reorpaduyeckoe,
JKOJIOTUYECKOE.



Maxkpospomorusi.  @Dopmbl  3Bomiouuu:  QuieTuyeckas, JAUBEpPreHTHas, KOHBEpPreHTHasd,
napaiensHas. HeoOpaTuMocTh 3BOTIONHUY.

[IpoucxoxaeHne OT HeCHEUWaIU3UpPOBAaHHBIX NpenkoB. IIporpeccupyromas crnenuann3anus.
AnantuBHas pagdanus.

JleMoHcTpanuu:

IToprpersr: K. Jlunneii, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3. I'ekkens, O.
Miomnep, A. H. CeBepiios.

TaOmuupl u cxembl: «Pa3BuTue OpraHmdyeckoro Mupa Ha 3emie», «3apOAbIIIM IO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukcy, «DPopmbl 00pbOBI 3a CyllecTBOBaHHE», «EcTeCTBEHHBI 0TOOPY,
«MHoroobpa3ue COpTOB pacTeHHii», «MHorooOpasue mOpoa KHUBOTHBIX», «[lomymsauumny,
«MyTanioHHasi U3MEHYHBOCTHY», «Apomopdosbel», «Uaumoananrtanuu», «OO0IIas aereHepanus,
«/IBrmxymume cuisl 3Bomonuny, «Kapra-cxema mapupyta nyremectsus Y. Jlapsuna», «bopsba 3a
cymectBoBanue», «lIpucnocobrenHocts opranusmony», «l'eorpaduueckoe BUI000pa30OBaHUEY,
«DKOJIOTHUECKOE BU000Pa30BaHHEY.

O6opynoBaHue: KOJUIEKIHSI HACEKOMBIX C Pa3IMYHBIMHU TUIIAMU OKpPacKH, HAOOp IJIOJOB U CEMsH,
kotekuust  «[Ipumepbl 3alUTHBIX MPUCIIOCOOJIEHUH y KMBOTHBIX», MOJeNlb «OCHOBHbBIE
HaIpPaBIIEHUS HBOIIOLUNY, 00bEMHAs MoJieb « CTpOeHHE TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX).
buoreorpaduyeckas kapra mupa, KouteKuus «DOopMbI COXPaHHOCTH HCKOIIAEMBIX >KHBOTHBIX U
pacteHuii», moxenp ammukanus «llepekpéct xpomocom», BiaxHble mpenaparbl «Pa3BuTue
HacekoMoroy», «PaszBurme msarymku», mukponpenapar «lposoduna» (Hopma, myTanuu (HOpPMBI
KPBUIBEB U OKPACKH TeJa).

JlabGopaTopHbIe B MPAKTUIECKHUE PAOOTHI:

Jlaboparopnas padota Ne 1. «CpaBHeHHE BUOB 110 MOP(HOIOTHUECKOMY KPUTEPUIOY.
Jlaboparoprast pabora Ne 2. «Onucanue MPUCIOCOOJIEHHOCTH OpraHW3Ma M €€ OTHOCHUTEIBHOTO
XapaKkTepay.

Tema 2. Bo3HUKHOBeHHe H pa3BUTHe KM3HU Ha 3emJie.

JloHayuyHble IPEACTABICHUS O 3apOXKIACHUU KU3HU. HayuHble runore3sl BO3HUKHOBEHUS )KU3HU HA
3emsie: abMoreHe3 M MaHCHEpMUsA. XUMUYEcKas IBOJIOLNA. AOUOTEHHBI CHHTE3 OpraHMYEeCKHX
BEUIECTB U3 HEOPTaHWYECKUX. OKCIIEPUMEHTAIBHOE MOATBEP)KIECHUE XUMHYECKON DBOJIIOLUHU.
HavanpHbie sTans! 6uonorudeckoi ssosonnu. ['unoreza PHK-mupa. ®@opmupoBanne MmeMOpaHHbBIX
CTPYKTYp M BO3HHMKHOBEHHE NPOTOKJIETKH. [lepBble kieTkn M ux sBosmonus. PopmupoBaHue
OCHOBHBIX TPYIII )KUBBIX OPIaHU3MOB.

Pa3BuTHe xu3HM Ha 3emie mo 3pam U nepuonaM. Karapxei. Apxelckas U MPOTEPO30MUCKas dpHI.
[Taneo3oiickass spa U e€ mnepuoAbl: KEeMOPUUCKUH, OPIOBUKCKHM, CUIYPUHUCKHM, IEBOHCKHM,
KaMEHHOYTOJIBHBIN, TIEPMCKU.

Me3o30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, MEJTOBOM.

Kaitno3oiickas spa u €€ nepuobl: MaaeoreHOBbIN, HEOT€HOBBII, AHTPOIIOT€HOBBIH.
XapakTepucTuka KiuMaTa UM TEOJIOTMYeCKHUX rpoieccoB. (OCHOBHBIE ATamlbl 3BOJIOLUU
PacTUTENILHOTO U )KUBOTHOTO MUpa. ApoMop(o3bl y pacTeHuit 1 KUBOTHBIX. [losBIeHMe, paciBeT u
BBIMHpAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHM4ecKoro MHpa Kak OTpa)k€HHe 3BOJIOUNU. OCHOBHBIE CUCTEMATHYECKHUE TPYIIIIbI
OpraHU3MOB.

OBonronus 4yenaoBeKa. AHTPOIOJIOTUS KaK Hayka. Pa3BuTuE NpeACTaBIEHUN O MPOMCXOKJIECHUU
yesnoBeka. Meroasl M3ydeHHs aHTponoreHe3a. CXoAcTBa W pas3ivyvs 4YEJIOBEKA W JKUBOTHBIX.
CucreMaTH4ecKOE MOJOKEHUE YEIOBEKA.

JBuxyme cuibl (pakTopsl) aHTpororenesa. HacnencTBeHHas M3MEHUYMBOCTh M €CTECTBEHHBIN
or60p. OO1IeCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUI TPYAa, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIUU W BETBH 3BOJIIOIIMM YEJIOBEKA: ABCTPAIONMUTEKH, YenoBek ymenblil, Yemosek
NpAMOXOIALINN, UenoBeK HeaHaepTalIbCKuii, YenoBek pasymMHbIil. Haxo1ku nckomaeMbIX OCTaTKOB,
BpeMs CyIIeCTBOBaHUS, 001aCTh paclpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYAHSL.



UYenoBeueckne packl. OCHOBHBIC OOJIBIIME pachl: €BpomneowaHas (eBpaswiickas), HErpo-
aBCTpajoujHas  (PKBaTOpHalbHAas),  MOHIoOJIOMJIHAas  (a3WaTcKo-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPEICTaBUTENEH YeIOBEYECKUX pac K YCIOBUSM cyllecTBOBaHus. EanHCTBO
yenoBedeckux pac. Kputuka pacuzma.

JleMoHcTpanuu:

[optpetsr: @. Peau, JI. Ilactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmumpsr 1 cxembl: «Bo3HukHoBeHne ConHEYHOU cUCTEMbl», «Pa3BuUTHE OpraHHYecKOro Mupay,
«PacturenbHast knetka», «KupoTHas kietka», «llpokapuornueckas kieTka», «CoBpeMeHHas
CHUCTeMa OpraHMYecKoro mmupay, «CpaBHEHHE AaHATOMHYECKHMX YEpT CTPOEHHUs 4YeJoBeKa U
4eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa NaJCOHTOJOTHUYECKUX HAXOMOK IPEIKOB
COBPEMEHHOr0 4YeloBeKa», «JlpeBHelne moau», «JpeBHue moau», «llepBbie coBpeMEHHbIE
moan», «HenoBeyeckue pacol».

Ob6opynoBanue: Myispku «lIpoucxokienue denoBekay (OIOCThI aBCTPATIONUTEKA, MUTEKAHTPOIIA,
HEaHJIepTaiblla, KPOMAaHBOHIA), CIENKH WJIM H300paKEHUs KaMEHHBIX OpYyIUH MEpBOOBITHOTO
yesioBeKa (KaMHHU-UOMIepsl, pyOuiia, ckpediia), reoXpoHoIornueckas Tabauna, KouieKus « opmbl
COXPaHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUIN».

JlabopatopHble U MpaKTU4YeCKHe paboThI:

[Ipaktuueckass padora Ne 1. «/3ydyeHue HCKOMaeMbIX OCTAaTKOB pACTEHUW U JKUBOTHBIX B
KOJUICKIIUSIX).

OKcKypcusi «OBOJIOLUS OpPraHu4eckoro Mupa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIH WIH
KpaeBequecKuii My3eit).

Tema 3. Opranu3msl 4 OKpYy:Kawolas cpeaa.

DKOJOTHSl KaK Hayka. 3aJaud ¥ pa3felibl 3KOJOTUU. METOIbl 3KOJIOTHYECKHX HCCIeAOBaHUM.
DKOJIO0rM4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenbl 0OUTaHMs OPraHU3MOB: BOJIHASA, HA3€MHO-BO3/AYIIHAS, TOUYBEHHAs, BHYTPHOPTaHU3MEHHAsI.
Dkonorudeckue GpakTopsl. Kitaccupukarust 3KoI0rudeckux GakTopoB: aOMOTHIECKHE, ONOTUYECKUE
Y aHTpOTOTreHHbIE. JeficTBUE KOIOrnYecKuX (PakTOPOB HA OPTaHU3MBI.

AOGuoTtndeckue (GakTopbl: CBET, TeMIlepaTypa, BiIaXHOCTb. DotomnepuonusMm. [Ipucnocobienus
OpPraHU3MOB K JIEHCTBHUIO aOMOTHYECKNX (haKTOpOB. bruonornueckue puTMel.

buotnueckne ¢akropsl. Bumbl OHOTHYECKHMX B3aMMOJEHCTBUI: KOHKYPEHIIHS, XWUITHUYECTBO,
cumbuo3 u ero ¢dopmel. [lapasutusm, koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO,
HaxJIEOHMYECTBO). AMEHCaIu3M, HEUTpanu3M. 3HaueHWE OWOTHYECKUX B3aUMOJCUCTBUN IS
CYIIIECTBOBAHMSI OPraHU3MOB B TIPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTHKU momyyisaund. OCHOBHbIE MOKa3aTead MOMYJSLUU: YUCICHHOCTD,
IJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT, MUTpalusl. JJuHaM1Ka YUCTIEHHOCTH MOMYJISIUU U
€€ perynsnus.

JleMoHCTpanuu:

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynwe, 3. I'ekkens.

Tabmumer u cxembl: kapta «lIpupognbie 30HbI 3emnn», «Cpeasl OOUTaHHS OPraHU3MOBY,
«DoTtonepuoauzm», «[lomynsaum», «3aKOHOMEPHOCTH POCTA YUCIEHHOCTH MOMYJIALNN HHDY30pUH-
Tydenbkny, «lIuieBbie nenm.

JlaGopaTopHble U TpaKTUYECKHUE PAOOTHI:

JlaGopatopnass pabora Ne 3. «Mopdonornyeckre OCOOEHHOCTH pPACTEHMH M3 pPa3HBIX MeECT
OoOUTaHHS.

Jlaboparopnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCa.
[Tpaxtrueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJISIIIAI pa3HBIX BUOB PACTCHHUIN.

Tema 4. CoobmecTBa ¥ IKOJTOTHYECKHE CHCTEMBI.

CoobmectBo opraHu3mMoB — OwoieHo3. CTpyKTypel OHMOIIEHO3a: BHUIOBas, MPOCTPAaHCTBEHHAs,
Tpoduueckas (nuuiesas). Bunpl-noMmuHnanTel. CBsi3u B OHOLIEHO3E.



DKoyoruueckue cucteMbl  (3Kocuctembl). [loHsTe 00 dKocuctemMe U OHMOTEOIIEHO3E.
OyHKIMOHATBHBIE KOMITOHEHTHI 9KOCHUCTEMBI: MIPOYIIEHTHI, KOHCYMEHTHI, penyleHThl. KpyroBopot
BELIECTB U MOTOK dHEPTuu B sKocucTeMme. Tpoduueckue (MUIEeBbie) ypOBHU IKOcHCcTEMBI. [TuiieBbie
nenu M cerd. OCHOBHbBIE IOKa3aTeNIM HKOCHUCTEMBbI: OuMoMacca, MPOAYKLIHsS. OKOJOTHYECKHE
MUpaMHUIIbl: TPOAYKLUHH, UYHCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCHCTEM: YCTOWYHBOCTb,
camoperyJianus, passutue. Cykieccus.

[Ipupoanbie  5KOCHCTEMBI. DKOCHCTEMBI 03€p W peK. OKOCHUCTeMa XBOWHOro WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOINIOTEHHBIE  SKOCUCTEMBI.  Arpo3kocucTeMbl.  YpOoskocucrteMbl. buonorumueckoe u
XO34MCTBEHHOE 3HAUYCHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTtop ycToWuMBOCTH 3KocucteM. CoxpaHeHHEe OHMOJIOrHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o OGumocdepe. I'panunibl, cocraB U cTpykTypa Ouocdepnl. KuBoe
BemlecTBO u ero (pyHKuu. OcodeHHOCTH OMOoCcdephl Kak To0anbHON IKOCUCTEMBI. JlnHaMIueckoe
paBHOBecHe U 0OpaTHas CBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOT€OXMMHUYECKUE LUKIIBI AJIE€MEHTOB (yriiepoja, a3oTa). 30HAIbHOCTh
6uocgepsl. OCHOBHBIE OMOMBI CYIITH.

YenoedectBo B Omocepe 3emun. AHTponoreHHbIe W3MEeHEHHS B Ouocdepe. [modambHBIC
9KOJIOTMYECKUE TTPOOIIEMBI.

CocymiecTBoBaHHE TPUPOAB U 4YenoBedecTBa. CoxpaHeHHe OMOpa3sHOOOpa3usi KaK OCHOBA
ycroiunBocT Ouocdepbl. OCHOBAa pallMOHAIBHOTO YIPABIEHUS MPUPOAHBIMU pEeCcypcaMu U HUX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JlemoHcTpamuu:

[Toptpetsr: A. JIx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumer u cxemsbl: «llumeBbie nenu», «buoleHo3: coctaB u cTpykTypa», «lIpupoansbie
coobmecTBay, «llemn mmTaHus», «OKoIOTMYECKas mHpamuaa», «buocdhepa u  UEIOBEKY,
«9KocHucTeMa MIMPOKOIMCTBEHHOTO Jeca», « IKOCHUCTeMa XBOMHOro Jiecay, «bruoreHos Bomoémay,
«ArpoueHosy, «IIpuMepHbIe aHTPONIOTEHHBIE BO3IEUCTBUS HA IPUPOAY», «BakHENIME NCTOYHUKHU
3arpsi3HEHUs] BO3JyXa M TPYHTOBBIX Boa», «[louBa — BakHeHImas cocTaBisomias Ouocdepbn,
«®Dakrtopsl nerpaganuu nousy, «llapHukosslil 3¢ dexT», «PakTopbl PaIuOAKTUBHOTO 3arpsI3HEHUS
o6uocdepsr», «O01mas cTpykrypa 6uocheps», «Pacmnpocrpanenue xu3Hu B 0uocheper, «O30HOBBIN
sKpaH 6uocheps», «KpyroBopot yriiepona B 6uochepe», «KpyroBopot azora B mpupoae».
O6opynoBanue: Mojaenb-anmiukanus «TunuuHele OUOIEHO3BI», Tepbapuil  «PacTurenbHbIE
cooOmiecTBa», Koyuiekiuu «buoreno3», «Bpeautenn BaKHEHIINX CEITbCKOXO3SMCTBEHHBIX
KyJIbTYp», TepOapuu ¥ KOJJIEKIMA PpACTeHHM U IKUBOTHBIX, MNPUHAIJICKAININE K Pa3HBIM
9KOJIOTUYECKUM Tpynmnam oaHoro Bupaa, Kpachas kuura Poccuiickoit ®enepannu, n300pakeHUs
OXpaHSEMbIX BUJIOB PACTEHUI U KUBOTHBIX.

INJIAHUPYEMBIE PE3YJIBbTATbI OCBOEHHUS ITPOI'PAMMbBLI MO BHOJIOI'NA
BA30BOI'O YPOBHS HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3VYJIbTATHI

B cTpykType JMYHOCTHBIX Pe3ylbTaTOB OCBOCHHUS Mpeamera «BbHonorusy BBIIENEHBI CIEAYOIINe
COCTABJISIFOIIME: OCO3HAHHWE OOYYAIOIUMHUCS POCCUUCKOW TPaXTAaHCKOW HWJIECHTUYHOCTH —
TOTOBHOCTU K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOOIIPEAETICHUI0, HaTUYhe MOTHUBALUU K
00y4eHHnI0 OMOJIOTHH, IIeJIEHAIPABIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JIMYHOCTH Ha OCHOBE
KITFOUEBBIX [IEHHOCTEH U ICTOPUUECKUX TPAJAULIUN pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, TOTOBHOCTH U
CHOCOOHOCTH O0YYarOUIMXCsl PYKOBOACTBOBATHCS B CBOEH JEATEIBHOCTH 1IEHHOCTHO-CMBICIOBBIMU
yCTaHOBKAMH, TPHUCYIIMMHU CHUCTEME OHOJIIOTUYECKOTO0 OOpa3oBaHUs, HAIWYHE HSKOJIOTHYECKOTO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH 1I€JIM U CTPOUTD KU3HEHHBIE TIIaHbI.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS Mpeamera «buonorusy HocTHraroTcs B €AMHCTBE YUEOHOU U
BOCIIUTATEILHON  JEATENHPHOCTH B  COOTBETCTBUM C  TPAJAWIMOHHBIMH  POCCHHUCKHUMH



COLIMOKYJIBTYPHBIMH, HUCTOPHUYECKMMH M JYXOBHO-HPABCTBCHHBIMU LICHHOCTSMM, IPUHATBIMH B
o0IIecTBe MpaBUJIaMM W HOPMaMHU IIOBEIEHUS U CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HaHUS,
CaMOBOCIIMTaHUSI M CaMOPa3BHUTHA, Pa3BUTUS BHYTPECHHEW ITO3MLHU JIMYHOCTH, IAaTPUOTU3MA,
YBOKEHU K 3aKOHY M IIPABONOPSAAKY, YEIOBEKY TpyJa M CTaplIeMy IIOKOJEHHUIO, B3aMMHOIO
YBa)KE€HUs1, 0EPEXKHOI0 OTHOILEHUS K KyJIbTYpPHOMY HACIEIUI0 U TPAAULIUAM MHOIOHAIIMOHAIBHOTO
Hapoza Poccuiickoi denepannu, NpUpoae U OKPYKAIOLIEH cpee.
JIuuHOCTHBIE pe3ysbTaThl OCBOGHHMA YydeOHoro mnpeaMera «buonorus» IOKHBI OTpaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaroIIUXcs PYKOBOJACTBOBATHCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3ULIMEN JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTALMH, IO3UTUBHBIX BHYTPEHHUX YOESKICHUH,
COOTBETCTBYIOIIUX TPAJUIIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHUE KUZHEHHOTO
OIIbITa U ONBITA JCSATEIBHOCTH B IIPOLIECCE PEaIU3allii OCHOBHBIX HAIPAaBICHUI BOCIIUTATEIBHON
NEATEIIbHOCTH, B TOM YHUCIIE B YACTH:

1) rpa’kAaHCKOT0 BOCIIMTAHUS:
c(OPMHPOBAHHOCTH IPAXKTAHCKON MO3UIIUN 00yUJaIOIIET0Csi KaK aKTHBHOT'O M OTBETCTBEHHOTO WICHA
poccHiickoro oo1ecTBa;
OCO3HaHHE CBOMX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, yBaXKEHHUE 3aKOHA U TIPABONOPSIKA;
TOTOBHOCTb K COBMECTHOM TBOPUYECKON JESATEIBHOCTH MPH CO3JJaHUN YUYEOHBIX IPOEKTOB, PELICHUN
y4eOHBIX U MO3HABATEIBHBIX 3314, BBITOJTHEHUN OMOJIOTHIECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTB ONPENENATh COOCTBEHHYO MMO3UIMIO IO OTHOUICHHUIO K SABJICHUSAM COBPEMEHHOM KU3HU
" OOBIACHATSH ¢€;
YMEHHUE YUUTBIBATh B CBOUX JICHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aUMO/ICHCTBHS JH0AEH
C pa3HbIMU YOEXKJIEHUSMU, KYJIbTYPHBIMU LIEHHOCTSMU U COLIMATIbHBIM MOJIOKEHUEM;
TOTOBHOCTb K COTPYIHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS YUEOHBIX, T03HABATENIbHBIX U
UCCIIEIOBATENbCKUX 3aJa4, YBAKUTEIBHOIO OTHOILIEHUSI K MHEHHUIO OINIIOHEHTOB IIPU 00CYXKJIEHUU
CIIOPHBIX BONPOCOB OMOJIOTMYECKOTO COACPKAHUS;
TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;
2) NaTpMOTUYECKOr0 BOCIIMTAHUS:
c(OPMUPOBAHHOCTh POCCUNCKOMN IPa’kJIaHCKON MAEHTUYHOCTH, MATPUOTU3MA, YBAKEHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH nepen PoauHon, ropnoctu 3a cBou Kpal, cBoro Poauny, cBoit
SI3BIK U KYJbTYpPY, IPOILIOE ¥ HACTOAIIEE MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;
LIEHHOCTHOE OTHOILLIEHUE K PUPOJHOMY HACIEAMIO U TAMATHUKAM IIPUPOJIBI, JOCTHKEHUAM Poccun
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;
CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE OHOJIOIHUH,
MMOHUMAaHHUs 3Ha4eHHsI OMOJIOTMH B IO3HAHNUHU 3aKOHOB IPUPO/IbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO
oO1ecTBa;
ujeiHas yoe:xx1€HHOCTh, TOTOBHOCTh K CIIyXEHHIO M 3amure OTedyecTBa, OTBETCTBEHHOCTh 3a €ro
cyan0y;
3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:
OCO3HaHHUE NYXOBHBIX IEHHOCTEN POCCUIICKOT0 Hapo/a;
c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHMUS;
CIOCOOHOCTh OIIGHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh Ha
MOPAIBHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMUUBOTO OYIYIIEro;
OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOIUTENSIM, CO3JAHUI0 CEMbUM HAa OCHOBE OCO3HAaHHOIO
IIPUHATHS LIEHHOCTEW CEMENHON KU3HU B COOTBETCTBUHM € TPAIULUAMU Hapo1oB Poccuu;
4) 5CTEeTUYECKOT0 BOCIIUTAHUS:
ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIIOUYasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyJa, OOIIECTBEHHBIX OTHOIIECHUI;
IIOHUMAaHHE YMOLMOHAIIBHOIO BO3ACUCTBUS KUBOU IIPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPDKEHMIO B Pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHE INPOSBIATH KauyecTBa
TBOPUYECKOMN JIMYHOCTH;

5) (¢wusndyeckoro BocHUTaHMs, (HOPMUPOBAHUS KyJIbTYpPbl 3J0POBbS M SMOLMOHAIBHOIO
ONaromnoxyus:

IIOHMMaHWe M peanu3anys 370poBOro M 0Oe3omacHOro obpasza »KU3HU (340pOBOE IUTAaHMUE,
COOJIIOJICHNE TUTHEHUYECKUX TPaBHJI M HOPM, COATaHCUPOBAHHBIA PEXHMM 3aHSATHH W OTABIXA,
peryisipHas pu3nuecKasi akTUBHOCTB), O€pPEKHOI0, OTBETCTBEHHOI'O ¥ KOMIIETEHTHOIO OTHOILIECHHUS
K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/10POBbIO;

[IOHMMaHHE LIEHHOCTU MPaBWJI MHIUBUAYAJIBHOIO M KOJUICKTUBHOIO O€30MacCHOro IOBEJIEHHs B
CUTYaIlHAX, YTPOXKAIOIIUX 3/JOPOBBIO U JKU3HU JIIOJICH;

OCO3HAHME MOCIIEICTBUI 1 HENPUSTUS BPEIHBIX IPUBbIUEK (YIIOTPEOIEHUs aIKOrosl, HAPKOTUKOB,
KypeHUs1);

6) TPy10OBOrO BOCIIUTAHUS:

TOTOBHOCTB K TPY/y, OCO3HAHHE LIEHHOCTH MacTepPCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTMBHOM JEATEIbHOCTH TEXHOJIOIMYECKOM M COLMAJbHOW HAIPaBICHHOCTH,
CTIIOCOOHOCTh MHUIIMHPOBATH, INITAHUPOBATH M CAMOCTOSATEIBHO BBITIOIHSTH TAKYIO JESITEIHHOCTD;
MHTEpEC K Pa3IMUHbIM chepam MpodhecCHOHATIbHON 1eATeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN
BbIOOp Oymymeit mpodeccun u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO Ha MPOTSHKEHUU BCEH JKU3HU;

7) SKOJOTUYECKOTO BOCIIUTAHHUS:

HKOJIOTHYECKH 11eJ1ecO00pa3HOe OTHOLIEHHE K IPUPOE KaK UCTOYHHUKY KHU3HH Ha 3eMile, OCHOBE €&
CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS HKOJOTHUECKOH KYJIbTYpbl: IPUOOPETEHHUE ONbITa IJIAHUPOBAHUS OCTYIIKOB U
OLIEHKU VX BO3MOYKHBIX TOCJICJCTBUI JJISl OKPYIKAIOIIEH CpeJibl;

0CO3HaHME ITI00AJILHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM U IyTel UX pelieHus;

CTIIOCOOHOCTh HCIIONIb30BaTh MPHOOpETaeMble MPH HM3YYCHWH OWOJIOTUM 3HAHWUS W YMEHUS TIpU
peleHry MpodJieM, CBSI3aHHBIX C PALMOHAIBHBIM IMPHPOJIONOJIB30BAaHUEM (COOJIIOJICHUE MpaBHUII
MOBEJICHHSI B TIPUPOJIE, HANIPABJICHHBIX HA COXpaHEHHE PaBHOBECHUS B SKOCHCTEMaX, OXpaHy BUJIOB,
HKOCUCTEM, OHOChEpHI);

AKTHUBHOE HEINPUATUE JCHUCTBUM, NPUHOCIIIMX BPEI OKPYXKAKOIIEH NPUPOAHOW Cpele, YMEHHE
IIPOrHO3UPOBATh HEOJArONpPHUATHBIE SKOJIOTHYECKUE TOCIEACTBHS MPEeINPUHUMAEMbIX JAEHCTBUH U
MPeOTBpAIIaTh UX;

HaJIMYME Pa3BUTOTO 3KOJOIMYECKOT'O MBIIUIEHHUS, SKOJIOTHYECKOH KyJIbTYyphl, ONbITAa AEATEIbHOCTU
HKOJIOTUYECKON HAmpaBJICHHOCTH, YMEHHsS PYKOBOJICTBOBAThCS WMH B  ITI03HABATEIHHOM,
KOMMYHUKaTHBHOH U COLIMATBbHOM NMPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOM AEATEIbHOCTH
9KOJIOTUYECKOM HANPaBICHHOCTH;

8) LIEHHOCTH HayYHOI'O IO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU
U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOT'O HAa JMAIOre KyJIbTyp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOETO MECTa B IMOJIUKYJIBTYPHOM MHpE;

COBEPILLICHCTBOBAHHE S3bIKOBOM M YMTATENbCKOM KYJIBTYPbI KaK Cpe/ICTBA B3aUMOACHCTBUS MEXKIY
JFOABMH U TIO3HAHUS MUPA;

MIOHUMaHHe crieU(pUKU OMOJIOTUH KaK HAyKH, OCO3HAHMSI €€ poJid B JOPMHUPOBAHUH PALIMOHATIBHOTO
HAYYHOT'O MBIIIICHHS, CO3J[aHUH IEJIOCTHOTO MPEICTABICHHUS 00 OKPYKAIOIIEM MUPE KaK O €THHCTBE
MIPUPOJIBI, YETIOBEKA M OOIIECTBa, B MO3HAHUU MIPUPOTHBIX 3aKOHOMEPHOCTEN U peleHr: mpoliaeM
COXpaHEeHHS TPUPOHOTO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHM Ul COBPEMEHHOM LMBWIM3ALMU: OOECIeYeHHs HOBOIO
YPOBHSI Pa3BUTHS MEIHUIIMHBI, CO3JaHHWE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIMOCOOHBIX pemarTh
pecypcHble TpoOJeMBbl pPa3BUTHS YEJOBEYECTBA, IIOMCKAa MyTeH BBIXOJAa W3 IJI0OATBHBIX



HKOJIOTUYECKUX Ipo0JieM M olOecreueHus nepexoja K yCTOMYMBOMY DPa3BUTHIO, PALMOHAIBHOMY
MCTOJIb30BAHUIO MIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU;
3aMHTEPECOBAHHOCTh B MOJIyY€HUH OMOJOIMUECKUX 3HAHUH B LIENIAX MOBBIILIEHHS 00LIEH KyIbTypBI,
€CTeCTBEHHO-HAyYHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIMOHAIBHOM TI'pPaMOTHOCTH
oOy4Jaroruxcsi, popMUPYEMOM NMPU U3YUEHUN OMOJIOTHH;

IIOHMMAaHUE CYLIHOCTH METOJOB I03HAHUS, UCIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX, CIOCOOHOCTH
UCIOJIb30BATh 0JIy4aeMble 3HAHUS JUISl aHAJIU3a U OOBSCHEHMS SIBICHUH OKpPY>KaloLIero Mupa u
MPOUCXOJIAIINX B HEM U3MEHEHH, YMEHHE JIeJIaTh 000CHOBAHHBIC 3aKJIIOUEHUS] HA OCHOBE HAYYHBIX
(aKTOB U MUMEIOIIUXCS JAHHBIX C II€JIbI0 IIOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BaTh OMOJOrMYECKHE 3HAHHS JJIS pelieHus mnpolieM B
pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

OCO3HaHUE LCHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTb OCYULIECTBJIATH IIPOCKTHYIO H
HCCIJIEIOBATEIIBCKYIO ACSTEIIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M CIIOCOOHOCTH K HENpPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BAHUIO, K aKTHBHOMY
MOJIyYEHHIO HOBBIX 3HaHUH 110 OMOJIOIMU B COOTBETCTBHUH C )KU3HEHHBIMU ITOTPEOHOCTAMHU.
METAIIPEIMETHBIE PE3VJIbTATbI

MeramnpeaMeTHble pe3yJIbTaThl OCBOEHUS yueOHOro mpeamera «buonorus» BKIIOYAIOT: 3HAUUMBbIE
it (GOPMHUPOBAHUS MHPOBO33PEHHsI OOYYAIOMIMXCS MEXKIUCIHUILIMHAPHBIE (MEXKITPEIMETHBIC)
o011IeHayYHbIC IOHATHUS, OTPAXKAIOILUE LIEJIOCTHOCTh HAYUHOU KapTUHBI MUPA U CIIEHU(PHKY METOIOB
MIO3HAHUS, HUCIOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEprus, SBJICHHE, IpOIece,
cucTeMa, HayuHbld (pakT, NpUHLUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIE0BaHUE,
HaOIOZIeHne, W3MEpeHHe, OKCIEPUMEHT U JAPYruX), YHUBEpCalbHblE Y4eOHBIC JeHCTBUS
(mo3HaBaTenbHBbIE, KOMMYHHUKAaTHBHbBIC, pEryJSITHBHbIE), oOecneuuBaromiue (GopMHpPOBAHUE
(YHKIMOHATBPHOH TPAMOTHOCTH M COLMAIBHOM KOMIIETCHIMH OOyYaromuXcs, CHOCOOHOCTh
o0yyJaroIuxcs HMCIOJIb30BaTh OCBOEHHBIE MEXIUCIUILIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHMS U
YHUBEpPCaJIbHbIE yueOHbIE AEUCTBUS B I03HABATEIbHON U COLMAIBLHON MPAKTUKE.

MeramnpeaMeTHble pe3yiabTaThl OCBOCHMS HPOrpaMMbl CpeIHEro oouiero oOpa3oBaHUs JOJKHBI
OTpaxkaTh:

OBnajzieHne YHUBEPCAIbHBIMU yUe€OHBIMU O3HABATEIbHBIMU ACHCTBUSMHU:

1) 6Ga3zoBbI€ JIOTHYECKUE JCHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIM3UPOBaTh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
UCIOJIb30BaTh IPU OCBOEHUHM 3HAHUI MPUEMBI JIOTMYECKOTO MbILIUICHUS (aHalu3a, CHHTE3a,
CpaBHEHMSI, KIacCU(pUKAIIMH, 0000IIEHHS), pACKPBIBATH CMbICI OMOJIOTHUECKUX MOHATHH (BBLACTATD
UX XapaKTepHbIEC MPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMU MOHSATUSAMU);

OIIPEAEIATh LENN JEATENBHOCTH, 3aJlaBas NapaMeTpbl U KPUTEPUU UX TOCTHIKEHUS, COOTHOCHUTH
pe3yabTaThl IEATEIBHOCTH C MIOCTABJICHHBIMU LEISMU;

HCIOJIb30BaTh OUOJIOTUYECKUE TOHATHS 11 OOBsICHEHUS (PAKTOB U SIBJICHUN KUBOM NPUPOJIBI;
CTPOUTH JIOTMYECKHE pacCyXJIeHus (MHAYKTUBHbBIE, JEAYKTHBHBIC, IO aHAJOTUH), BBIABIATH
3aKOHOMEPHOCTH U TPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIHPOBATH BBIBOJBI U
3aKJIIOYEHUS;

IIPUMEHATH CXEMHO-MO/IEIBHBIE CPEACTBA IS IIPEICTABICHUS CYIIECTBEHHBIX CBA3EH U OTHOLLICHUN
B M3Yy4yaeMbIX OMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYUIl Pa3HOIrO poja, BBIIBICHHBIX B
Pa3NUYHBIX HHPOPMALIMOHHBIX HICTOUHUKAX;

paspabarhiBaTh IUIaH pEUICHHs MPOOJEeMbl € Y4YETOM aHalM3a HMEIOMIMXCS MaTepuaibHBIX H
HEMaTepHUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIEATEIBbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENSIM, OLEHUBATH
PHUCKH MOCIEACTBUN JEATEIBHOCTH;

KOOPJIMHHUPOBATH U BBIMIOJIHATH pa0OTy B YCIOBHSIX PEaIbHOTO, BUPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO
B3alMOJIEICTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.



2) 6a30BbBIC UCCIIEIOBATEIIbCKUE ACHCTBUSA:

BJAJIeTh HAaBBIKAMH Y4eOHO-MCCIICOBATENBCKOM M TMPOEKTHOW JEsITeIbHOCTH, HaBBIKAMU
paspelieHuss mpooieM, COCOOHOCTBIO M T'OTOBHOCTBIO K CAMOCTOSITEIBHOMY IIOMCKY METOOB
pelIeHNs IPaKTUYECKUX 3aa4, IPUMEHEHUIO Pa3IMYHbIX METOJOB I1I03HAHUS;

UCIOJIb30BATh PA3IMYHbIE BUJIbI AEATEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETaLIH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B YYEOHBIX CUTYalUsX, B TOM YHCJE MPHU CO3AaHUU YUEOHBIX U
COLIMAJIBHBIX MPOEKTOB;

¢dbopMHpOBaTh HAyYHBIH THUN MBIIUICHHUS, BIIAJAETh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 337a4l B 00pA30BATEIbHOM JESITEIBHOCTH U KU3HEHHBIX
CUTYyalUsX;

BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3aJady, BbIIBUIaTh IMIOTE3y €€
pelLeHMs], HAXOUTh apryMEHThI AJIs JOoKa3aTeIbCTBAa CBOMX YTBEPKACHUH, 3a/jaBaTh apaMeTphl U
KPUTEPHUH PEILICHHUS;

aHAJIM3UPOBaTh IOJYYEHHbIE B XOJ€ PELICHMs 3a7aud pe3yJbTaTbl, KPUTUYECKU OLIEHUBATh HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYyallUsM, OL€HUBATh IPUOOPETEHHBIH ONBIT;

OCYIIECTBIISITh  II€JICHANIPABICHHBI IMOWCK TIEpPeHOoca CpPeACTB W CIIOCO0OB  JCWCTBUS B
poeCCUOHATILHYIO CPEAY;

YMETbh IEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIaCTH )KU3HEACSATEILHOCTH;
YMETh UHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTAaTh HOBBIE UJEH, NPEAJaratb OPUTMHAIbHBIE [TOAXO0/bl U PEIIECHUs, CTaBUTh MPOOJIEMbI U
3aJjauy, JOIMyCKaloIl1e aJlbTepHATUBHbIE PELLICHHUS.

3) pabora ¢ uHpOopMaIUeCi:

OPUEHTUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX MH(OpManuu (TeKcTe y4eOHOro mocoOusi, HayyHO-
MOMYJISIPHON JUTEpaType, OMOJOTMYECKHX CJIOBAapsAX M CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax
JaHHBIX, B MIHTepHeTe), aHAIM3UpOoBaTh HHPOPMALIMIO PA3IUYHBIX BUIOB U (GOPM IMPEICTABICHMUS,
KPUTHUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(bopMyaMpOBATH 3aMPOCHl U MPUMEHATH Pa3JIMYHbIE METO/IbI TP TIOMCKE U 0TOOpE OMOIOTHYECKOM
nH(popMalun, HeOOXOAUMOM /1JIsl BBINOIHEHNS yUeOHBIX 3a7a4;

npuoOpeTaTh  ONBIT  MCIOJB30BaHMA  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHH,
COBEpIIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHBIX TOMCKOBBIX CHCTEM;
CaMOCTOSITENIbHO BHIOMPATh ONTUMAIbHYIO (OPMY HPEACTABICHUS OHONOTHYecKOH HH(POpMALUU
(cxembl, rpauKH, JUarpamMmbl, TAOIUIbI, PUCYHKHU U IPYTOE);

UCIOJIb30BaTh HAYYHBIM A3bIK B KayecTBE CPEACTBA MpU paboTe ¢ OMOJOrHYecKoi HH(pOopMalMen:
NPUMEHITh XMMHUYECKHEe, (U3MUYecKrMe U MaTreMaTH4eCKHe 3HAaKM U CHMBOJbBI, (OPMYJIBI,
ab0peBuaTypy, HOMEHKJIATypy, MHCIIONb30BaThb M IPEoOpa3OBbIBATh 3HAKOBO-CHMBOJIMYECKHE
CpEeICTBa HATJISIIHOCTH;

BJaJIeTh HaBbIKAMM PAaCIO3HABAaHUS M 3alUThl MH(OpManuu, WHGOPMALMOHHON Oe30macHOCTH
JUYHOCTH.

OBnazieHe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMH JICHCTBUSMU:

1) obmienwue:

OCYILIECTBIISATh KOMMYHMKALIMU BO BceX cdepax >KU3HU, aKTUBHO y4YacCTBOBaTh B JIMAJIOTE WU
JUCKYCCHH T10 CYIIeCTBY 00Cyk/1aeMOil TeMbl (YMEHHE 33aBaTh BOIIPOCHI, BBICKA3bIBATH CYKJIEHUS
OTHOCHUTEJIbHO BBIMIOJHEHUS TMpeAjaraeMoi 3a/laud, YYHUThIBaTh HMHTEPECHl U COTJIACOBAaHHOCTb
MO3UIUHI IPYTUX YYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHBIE CpeACTBa OOIICHHS, MMOHMMATh 3HAYEHHE COIMAJBHBIX 3HAKOB,
MPENNOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyalUil, YMETb CMAr4arb KOH(IUKTHI U BECTU
IIEPETOBOPBI;



BJIAJIETh Pa3IMYHBIMM CIIOCOOaMU OOLICHMSI M B3aUMOJECHCTBUSA, NMOHMMATh HAMEPEHUS APYIHX
JIOACH, MpPOSBIATH YBAXHUTEIbHOE OTHOIIEHHE K COOeCeIHUKY M B KOPPEKTHOW Qopme
(bopMyIMpOBATh CBOU BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHAs AEATEIbHOCTD:

MOHMMATh U HMCIIOJIF30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAWBUAYAIBHOW paOOThI P PELICHUN
OMOJIOTHUECKOW TMPOoOJIeMbl, OOOCHOBBIBATH HEOOXOJUMOCTh MPUMEHEHHUS TPYIIOBBIX (OpM
B3aMMOJICHCTBHS MIPH PELICHUN y4eOHOM 3a1au;

BbIOMPATh TEMATUKY U METO/Ibl COBMECTHBIX J€MCTBUH € yUETOM OOLIMX UHTEPECOB U BO3MOXKHOCTEN
Ka)KJI0r0 WIEHA KOJIJIEKTUBA;

IPUHUMATD L€ COBMECTHOH AEATENbHOCTH, OPIraHU30BbIBaTh U KOOPAUHUPOBATH JAECHCTBUS 1O €€
JOCTHKCHMIO: COCTaBIIATh IUIAH JCHCTBUM, pacHpenesaTh POIU ¢ YYETOM MHEHUM Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOU paloTHI;

OLIEHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXJOTO0 yYaCTHHKA KOMaHJAbI B OOLIMI pe3yibTar IO
pa3pabOTaHHBIM KPUTEPUSIM;

IpeiiaraTb HOBbIE POEKTHI, OLIEHUBATh UAEH C IO3UIIMY HOBU3HbBI, OPUTMHAIIBHOCTHU, IPAKTHYECKON
3HaYMMOCTH;

OCYIIECTBIATh IO3UTUBHOE CTPATETMYECKOE IOBEJCHUE B pPAa3jIMYHBIX CUTYyalMsIX, HPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OBnazeHne yHUBEPCAIIbHBIMU PETrYJISITUBHBIMU JEHCTBUSIMMU:

1) camoopranu3zanusi:

UCII0JIb30BaTh OMOJIOrMYECKUE 3HAHUS JUIsl BBISBICHMS MPOOJIEM U UX PEIICHUS B JKU3HEHHBIX U
yUeOHBIX CUTYyalLlUsX;

BBIOMPATh Ha OCHOBE OMOJIOTHUECKUX 3HAHHUM IIETICBBIE M CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBHIX
U TMIOCTYIKAaX 10 OTHOILEHUIO K KUBOM MPUPO/JIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;
CaMOCTOSITENTFHO OCYIIECTBIIATH MO3HABATEIBHYIO JIEATEILHOCTD, BBISBIATH NMPOOJIEMBI, CTABUTh U
(bopMyaMpoBaTh COOCTBEHHBIE 33/1a4M B 00pa30BaTEIbHOM 1EATEIILHOCTH U )KU3HEHHBIX CUTYalHsIX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pELIEHUs MNpoOJeMbl C YYETOM HMMEIOIIMXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIUsIM;

paclpsATh paMKU y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;

JieJlaTh OCO3HAHHBIM BHIOODP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PEILICHHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0CcTBOBaTh POPMHUPOBAHUIO U MPOSBIICHUIO IIMPOKOW 3pYIUIIUU B Pa3HBIX 00JACTSIX 3HAHUH,
MIOCTOSIHHO IMOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHb.

2) CaMOKOHTPOJIb!

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTHh KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBHE
PE3yJIbTAaTOB LEISAM;

BJaJIeTh HaBBIKAMHU I[103HABATEIbHON pe(IEKCHMM KaK OCO3HAHUS COBEpIIAEMBbIX ACUCTBUI U
MBICITUTENIBHBIX POLECCOB, UX PE3yIbTATOB U OCHOBAHUMN, UCIIOJIB30BATh MPUEMBI PEIIEKCUH IS
OLIEHKU CUTYalllH, BHIOOpa BEPHOTO PELLICHMS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHIKEHUIO;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3E PE3YJIbTATOB AEATEIbHOCTH;

3) npunsTUe cedst U JPYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€ PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OMIMOKY;

pa3BUBaTh CIIOCOOHOCTH TOHUMATh MUP € O3UIMH JPYrOro 4eaoBeKa.

I[MPEJJMETHBIE PE3VJIBTATBI

10 KJIACC



[IpeameTHBIC pe3ynbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus» B 10 kjmacce AOMKHBI
OTpaXkaTh:

c(hOpMUPOBAHHOCTH 3HAaHUN O MECTE U POJIK OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpPa W HAyYHOTO
MHUPOBO33PEHHUS, O BKJIaJI€ POCCUUCKHUX M 3apyOeKHBIX yUEHBIX-OMOJIOrOB B pa3BUTHE OMOJIOTHH,
(YHKIIMOHATLHOW TPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

yMEHHE PacKpbIBATh COJIeP)KaHNEe OMOJIOTHYECKUX TEPMUHOB M MOHSATHIL: )KU3Hb, KJIETKA, OPTaHU3M,
MeTabonu3M (OOMEH BEIIECTB M MPEBPAICHUE YHEPTHH ), TOMEOCTa3 (CaMOPEryIIsIus), ypOBHEBAsS
OpraHm3alysi J>KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHHE (PEMPOIYKIUs), HACIEICTBEHHOCTb,
W3MEHYUBOCTH, POCT U Pa3BUTHUE;

yMEHHE U3Jlaratb OMOJOTrHYECKHe TEOpuH (KJIETOUHAs, XPOMOCOMHAs, MyTallMOHHAS, [IEHTpaIbHAs
J0rMa MOJIEKYJIIpHOU Ouosorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBuniosa) u yuenus (o
LEHTPax MHOro00pa3us M MPOMCXOXKIEHUs KyJlIbTypHbIX pacteHuil H. V. BaBuiosa), onpenensith
TPaHUIBI UX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHE BIIAJeTh METOJaMH HAY4YHOrO IMO3HAHUS B OMOJOTMU: HAOIIOJEHHE M OIMUCAHUE >KUBBIX
CHCTEM, NPOIECCOB W SBICHHI, OpPraHM3alus M TPOBEICHHE OWOJIIOTHYECKOTO AKCIEPUMEHTA,
BBI/IBHJKEHUE TUTIOTE3b], BBISIBICHHE 3aBUCIMOCTH MEX/1y UCCIIElyeMbIMU BETMYMHAMHU, OO BSICHEHHE
MOJTYYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYYHBIX TTOHITHH, TEOPHUI U 3aKOHOB, YMEHHUE JIENIaTh
BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICNATH CYIIECTBEHHBIE MPU3HAKH BHUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHM3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHa BELIECTB U
MpeBpalleHusi SHEPIuH B KJETKe, (OTOCHHTE3a, IJIACTUYECKOTO M HIHEPreTHYecKOro oOMeHa,
XeMOCHHTE3a, MHUTO03a, Mei03a, OIUIOAOTBOPEHHUS, PA3MHOKEHUS, WHAMBHUAYAIBHOTO pPa3BUTHUS
opranusma (OHTOTEHE3);

yYMEHHE MPUMEHSITh MOJIyYeHHbIE 3HaHUS ISl OObSICHEHUS OMOJOTHYECKHUX MPOIECCOB U SIBICHUM,
JUISL TIPUHATHAS TPAKTUYECKUX pEHICHUH B TOBCEIHEBHOW JKM3HM C ILEJIbl0 o0ecreueHus
0€30MacCHOCTH CBOETO 3[I0POBBS U 3J0POBbsI OKPYKAIOIIUX JIOJCH, COOMI0IEHNs HOPM TPAMOTHOTO
MOBE/ICHHUS B OKpYXarolled NpUpPOJHON cpene, MOHMMaHue HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTUKEHHUI COBpEMEHHOW OMOJIOTUY 1 OMOTEXHOIOTUH JIJISl PAlIMOHAIBHOTO MTPUPOI0NONB30BaAHUS;
yMEHHE peulaTh 3JeMEHTapHble I'€HEeTHYECKHE 3a/Ja4yd Ha MOHO- U JUTMOPUIHOE CKpEeUIMBaHUE,
CIIETNIEHHOE HAcleJI0BaHUE, COCTABIIATh CXEMbl MOHOTHOPUIHOTO CKPEUTUBAHUS AJIs MPeACcKa3aHus
HaCJIeJOBaHUsI PU3HAKOB Y OPraHU3MOB;

yYMEHHE BBIMOJIHATH Jab0paTOpHbIe W MpaKTUYeCKue paboThl, COONIOAATH MpaBuia Mmpu padboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000PY0BAaHUEM;

yYMEHHE KPUTUYECKHU OLIEHUBATh U MHTEPIIPETHPOBATh HHPOPMAIIUIO OMOIOTUYECKOTO COACPIKAHMS,
BKJIIOYAIOIIYI0 IICEBJAOHAyUYHblE€ 3HAHUS U3 pPa3jIMYHbIX HCTOYHUKOB (CpeICTBAa MAacCOBOM
nH(pOpMaIUY, HAYYHO-TIOMYJISIPHBIE MaTEePHAaIIbl), STUYECKUE aCIEKThl COBPEMEHHBIX UCCIEAOBaHUN
B OMOJIOTHH, MEIUIINHE, OMOTEXHOIOTHH,

yMEHHE C037aBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIIECHHUs, 00001Ias OUOIOTHYECKYIO
WH(pOpMAIIUIO W3 HECKOJbKHUX HWCTOYHMKOB, TPAMOTHO WCIOJIB30BaTh MOHATUWHBINA ammapar
OHMOJIOTHH.

11 KJIACC

[IpenMeTHbIe pe3yNbTaThl OCBOCHHs yuyeOHOoro mpenmera «buoryorus» B 11 kimacce DOMKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUHU B CUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa WU HAYYHOTO
MHPOBO33PEHHUs, O BKJIAJIE POCCUUCKHUX M 3apyO€KHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE OHOJIOTHH,
(YHKIIMOHATEHON TPAMOTHOCTH YeJIOBEKA JJISl PEIIeHUs )KU3HEHHBIX 33]1a4;

YMEHHE pacKpbIBaTh COACpNKAHHE OWOIOTMUYECKUX TEPMUHOB M TIOHSATHUH: BHJ, TMOIMYJISIINSL,
reHo(OoH1, IBOJIIOLNS, ABUXKYILINE CUIIbI ((PAaKTOPbI) IBOJIIOLMH, MPUCIIOCOOTIEHHOCTh OPTaHU3MOB,



BHUJI000pa30BaHue, FIKOJIOTHYECKHE (PAKTOPBI, SKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHTHI, pEAYLEHTHI,
[[eNU MUTAHUS, YKOJIOTUYeCKas miupaMua, OMoreoneHos, obuocdepa;

yMEHHE u3jlaratb Ouosiornyeckue Tteopuu (dBosmonuoHHas teopus Y. JlapBuHa, CHHTETHYECKas
TEOPHs IBOJIOLINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabiiieBoro cxoactsa K. M. bapa, uepenoBanus
IVIaBHBIX HampaBieHuid W myted spomonmu A. H. CesepuoBa, yuenus o Owmochepe B. U.
Bepnazckoro), onpenensTh TpaHUIbl UX TPAMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BIIAJETh METOJaMH HAY4YHOrO IMO3HAHUS B OMOJOTMU: HAOIIOJEHHE M OINUCAHHUE >KUBBIX
CUCTEM, TIPOIIECCOB W SIBJICHWUW, OpPraHU3alvs M MPOBEICHHUE OMOJOTUYCCKOTO AKCIICPUMEHTA,
BBI/IBI)KEHUE TUTIIOTE3bI, BBISIBICHHE 3aBUCIMOCTH MEX 1Y UCCIIelyeMbIMU BEIMYMHAMHU, OObSICHEHHE
MOJTy9E€HHBIX PE3YJIbTaTOB, UCTIOIH30BAHHBIX HAYYHBIX MTOHITHIA, TECOPUI U 3aKOHOB, YMEHHE JIENIaTh
BBIBOJIbI HA OCHOBAHUU MOJyUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBIC MPU3HAKK CTPOCHHUS OHOJOTHYECKHX OOBEKTOB: BHUJOB,
MOMYJISIMHI, MPOTyIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOTe0IIeHO30B U AIKOCHCTEM, OCOOCHHOCTH
MPOLIECCOB:  HACTEACTBEHHONH WM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, ACHCTBHS HKOJIOTUYECKUX (DAaKTOPOB HAa OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKA DHEPTHH B DKOCHCTEMaX, aHTPOIIOTCHHBIX M3MCHCHHI B JKOCHCTEMaX CBOCH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXHMMHUECKUX IIHUKIOB B Onocdepe;

YMEHHUE NMPUMEHSTH MMOJYYCHHBIC 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKHUX TPOIIECCOB U SIBJICHHIA,
JUIS TPUHATUS TPAKTUYECKUX pEHIeHW B TMOBCEIHEBHON JKU3HU C IeNbl0 o0ecreueHus
0€30MMaCHOCTH CBOETO 3JI0OPOBBS U 370POBbsI OKPYKAIOIIUX JIFOJCH, COOIIOICHUS HOPM TPAMOTHOTO
MOBE/ICHUA B OKpYXarolled NPUPOIHON cpele, MOHUMAHUE HEOOXOIMMOCTH HCIOIB30BaHUS
JTOCTHKEHHUM COBPEMEHHON OMOJIOTUH JIJISl PAIIMOHATIBHOTO IIPUPOAOIIONH30BaAHNUS,

YMEHHE peliaTh dJeMEHTapHble OMOJIOTHYECKHUEe 3a/a4, COCTaBISATh CXEMbI MEPeHOca BEUIECTB U
SHEPruM B 3KocucTeMax (LenH MUTaHus);

YMEHHE BBIMOJIHATH Jab0OpaTOpHble W MpaKTUYECKUuEe paboThl, COONIOAATh MpaBuia mpu padbote ¢
y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAHHEM;

yYMEHHE KPUTUYECKHU OLICHUBATh U MHTEPIPETHPOBATH HHPOPMAINIO OHOJIOTHYECKOT0 CONEPIKAHNUS,
BKJTIOYAIONIYIO TICEBJIOHAYYHBbIE 3HAHUS U3 PA3JIMYHBIX HMCTOYHUKOB (CpEICTBa MacCOBOM
nH(pOpMallUY, HAYYHO-TIOMYJISIPHBIE MaTepuaibl), pacCMaTpUBaTh TJIOOANbHBIE SKOJIOTHYECKHE
po0GJIEMbl COBPEMEHHOCTH, OPMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

yMEHHE CO037]aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIICHHs, 00001as OHOIOTHIECKYIO
WH()OPMANIMI0O W3 HECKOJIBKUX HWCTOYHUKOB, T'PAMOTHO HWCIIOJIB30BaTh TOHSATHWHBIA ammapat
OHMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3jaesioB u Tem nporpammbl  KosindecTBo 4acoB JJIeKTPOHHbIE
n/m Bcero Kontpoabubie Ipakrtunueckne (UHPPOBbHIE)
paGoTeI padoTeI oOpa3oBaTe/ibHbIE
pecypcsl
1 buonorus kak Hayka 2 1 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHU3AUS 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
3 XUMHYECKUHN COCTAB M CTPOCHUE KIIETKU 8 1 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41c292
4 KuznenesreabHOCTb KJIETKH 6 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292
5 Pa3MHOXkeHUE 1 MTHANBUAYATEHOE Pa3BUTHE 5 0 2 bubnuorexa [JOK
OpraHM3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M KBMEHYMBOCTD 8 0 4 bubmuorexa [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 1 bubnmnoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE BpeMms 1 0 0 bubmmoreka [JOK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34 3 10

11 KIIACC



https://m.edsoo.ru/7f41c292
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Nen/m  HaumeHOBaHHe pa3/iesioB H TeM KoauyecTBo 4acoB DJIeKTPOHHbBIE
NPpOorpaMMel Bcero Kontpoasubie IIpaktnueckne (WH(poBbIe)
padoThI padoThI o0pa3oBaTe/IbHbIE
pecypchl
1 DBOJIIOIIMOHHAS OMOJIOTHS 9 1 2 bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHHE M pa3BUTHE )KU3HU Ha 9 1 1 bubmuorexa [JOK
3emie https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpYsKaromias cpeaa 5 0 3 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
4 Coo0rmiecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 1 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41cc74
5 PezepBHOE BpeMms 2 0 0 bubnnoreka [JOK
https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 34 3 6

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

buonorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; mox penakueit Kpukcynosa E.A., O01iecTBO ¢ orpaHUYeHHOM

OTBETCTBEHHOCTHIO «Pycckoe coBo - y4eOHUK»
METOAUYECKHUE MATEPUAJIbI 1JIs1 YYUTEJIA

buonorus. 10 knacc: noypounsle mnansl o yueOHuky /. K. bensiesa, I[1. M. boponuna, H. H. Boponmosa.

Buomnorus. 11 knacce: noypounsle miansl o yueobnuky B. U. Cusornazosa, U. b. Aradonosoii, E. T. 3axapoBoi.
HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH HHTEPHET

Ypoxk (POII) https://resh.edu.ru

VYpox (Henoptan) https://nsportal.ru

(AKmacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
https://www.yaklass.ru/

https://axokmacc.pd
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