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INOACHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke nporpamMmbl MO0 OHUOJIOTMH TEOPETUYECKYIO OCHOBY JJIsl ONpPEIEICHUS
NOJIX0/I0B K (OPMHUPOBAHUIO COAEpKaHUS ydeOHoro mnpeamera «buosorus» cocTaBuiIu:
koHuenryanbHbie nosioxkeHuss GI'OC COO o B3aMMOOOYCIOBIECHHOCTH IIEJICH, COJEp KaHMS,
pe3ynbTaToB OOy4eHUs W TPeOOBAaHMI K YPOBHIO MOATOTOBKH BBIMTYCKHHUKOB, TOJIOKEHHUS 00
o0IIMX HEeNSIX M MPUHIMIAX, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit @eneparuin, a TakKe MOJIOKECHHS O CHeIH(pUKe OUOJIOTHH,
e 3HAUYEHUWU B TO3HAHMM XUBOW MPHUPOABI U 00ECNEUYEHUU CYIIECTBOBAHHS YEJIOBEYECKOTO
obmectBa. CoryiacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEAETICHbl OCHOBHBIC (DYHKIIUU MPOTPaMMBbI
1o OMOJIOTHU U €€ CTPYKTYpa.

[TporpamMma 1o 6uonoruu 1aéT NpeaCcTaBICHUE O IeNX, 00 00IIel cTpaTerun 00ydeHus,
BOCIIHUTAHUS M PAa3BUTUS OOYyYaIOIIUXCS CcpeacTBaMu YydeOHOro mpenMera «buonorus»,
orpenenseT 00sA3aTeNbHOE MPEIMETHOE COJACp)KaHHE, €ro CTPYKTYpYy, paclpelnesieHue I0
pa3zenaM U TeMaM, PeKOMEHIYEeMYIO IMOCIIeJOBATeIbHOCTh M3y4YeHHs y4eOHOro Marepuala C
y4€TOM MEXIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBs3€H, JIOTUKKM 00pa30BaTeNLHOTO IMpoLecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOIINXCA.

B nporpamMe mo OMONOTHMHM TaKXe YYHTHIBAIOTCS TpPeOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlPEJIMETHBIM M MpPEeIMETHBIM pe3ylbTaTaM o0y4deHUs B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN JAEATEIbHOCTH/y4eOHBIX AEHCTBUI 00yJaromuxcs 1mo
OCBOEGHUIO COJIEpP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6uonornu (10—11 kmaccel, 6a30BBI ypOBEHb) pealM30BaH MPHHIIUI
MPEeMCTBEHHOCTH B UW3Y4YeHUU Ouosiorud, Onarojgapss 4YeMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHMI, CBSI3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUpPOBO33PEHUS, IIEHHOCTHBIX  OpPHEHTAlMi  JUMYHOCTH, HKOJOTMUYECKOTO  MBIIUICHUS,
IPEJICTAaBICHUA O 3/0pOBOM 00paze XU3HU U OEpeKHbIM OTHOLIEHHEM K OKpYXKarouleu
npupoaHoil cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOJIOTHUECKUX TEOpUM, a Takke
3HaHUH O CTPOCHHHU XHUBBIX CHCTEM PA3HOTO paHTra M CYIIHOCTH OCHOBHBIX NMPOTEKAIONINX B HUX
IPOIIECCOB B TMpOrpaMMe MO OHMOJIOTUH YAENEeHO BHUMAaHME HCIOJIb30BAHUIO MOIYYEHHBIX
3HAaHUH B IOBCEAHEBHOM JKU3HU ISl PEIICHHS MPUKIIAIHBIX 33/1a4, B TOM YUCIIE: TPOPUIAKTUKI
HACJIC/ICTBEHHbIX ~ 3a00J€BaHUN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHUPOBAHHUSA,
00OCHOBaHHMS KOJOTHUYECKH IEIeCO00pPa3HOr0 MOBEICHUS B OKpYXKAIOIIeH MPUPOIHON cpere,
aHal3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH YEJIOBEKa Ha COCTOSIHME HPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCWJICHHWE BHUMAHHMSA K NPUKIAIHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bUoJIOrHs» NMPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECIeUeHHs YCIOBUHM Ui pelieHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 IIKOJIFHOTO OMOJIOTHYECKOro 00pa30BaHus, KOTOpas MPEAIoaraet
dopmupoBaHUe y O00YyYarOUUXCsS CHOCOOHOCTH aJaNTHPOBATHCA K M3MEHEHHMAM TUHAMUYHO
Pa3BUBAIONIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpeaHero oOImero odpa3oBaHus 3aHMMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE y OOydYalOIIMXCS MPEICTABICHUA O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O JKUBOM MpUpoe, €€ OTIIMYUTEIbHBIX IPU3HAKaX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLWHU, CO3MaéT YCIOBHS IS TO3HAHWS 3aKOHOB JKHBOHM TPHPOIHI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOro M Oe30macHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHUS, [IEHHOCTHOTO OTHOIICHHUS K )KMBOH MPUPOJIC M YEIIOBEKY.

Bonbmioe 3HayeHne OMOJOTHS MMEET TakKe Ui peIleHUs BOCIUTATENbHBIX U
Pa3BUBAIOIINX 33J1a4 CpeHEro olmiero o0pa3oBaHus, corpanu3anuu odyqaronmxcs. 3yuenue
O6uosorun obecrieynBaer yCIIOBHUS ISt dbopmupoBaHus HMHTEIIEKTYalbHBIX,
KOMMYHHKAIIHOHHBIX M WH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYIBTYPHI, CIIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUHM C MPEICTaBICHUSAMHM U3 JIPYTUX Y4YeOHBIX NPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe MMOJI0KEHUS O TTpeIHA3HAYCHUH Y4eOHOTO



npenMera «buonorus» COCTaBUIM OCHOBY [UIsl ONpPENEICHHS IMOAXOIO0B K OTOOpy U
CTPYKTYPUPOBAHHUIO €TO COJEPKAaHUS, IPECTABICHHOTO B IpOrpaMMe 1Mo OHOJIOTHH.

OTt60p conmepkanus yuyeOHOTro mpeameTa «buonorus» Ha 6a30BOM yYPOBHE OCYIIECTBIEH
C MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YUYarOIIHUEcs JOJKHBI
OCBOUTH 3HAHUS U YMCHHs, 3HAYMMBbIE JUIsI (POPMUPOBAHUS OOIICH KYJIbTYPHI, OMPEACISIONIHE
aJIecKBaTHOE TIOBEJICHUE 4YeJIOBEKa B OKPYXKalollell MpUpOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KM3HU U MPAKTHYECKOH AesTenbHOocTH. Oco00e MECTO B 3TOM CHUCTEMe 3HAHHMA
3aHUMAIOT 3JIEMEHTHl COJEp’KaHus, KOTOphIe CIYyKaT OCHOBOM ansi  (opMupoBaHUS
NPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAy4YHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3alUK OHOJIOTrHYEeCKOro o0pa3oBaHUsl.

CTpykTypupoBaHHE COJEpKaHUs Y4eOHOro MaTepuaia B MPOrpaMMe MO OUOJIOTUH
OCYIIIECTBIICHO C YYETOM MPHUOPUTETHOIO 3HAYEHHS 3HAHUN 00 OTIIMYUTEIHHBIX OCOOCHHOCTSIX
J)KUBOM TPUPOABI, O €€ YPOBHEBOM OpraHuM3alydd W 3BOJIOUUH. B COOTBETCTBUHM C 3THM B
CTpYKType y4deOHOro mpeamera «bHONOTHs» BBIIEICHBI CICAYIONINE COJIepKATEIbHbIC JIUHUU:
«buonorus kak Hayka. MeToibl HAy4yHOTO MO3HaHUM», «KieTka Kak OMOJIOTHYecKas CUCTEMA,
«Opranusm Kak Ouosorunyeckas cucteman, «CuctemMa U MHOroodpasue OpraHH4ecKoro Mupa,
«IBOIIOLHUS KUBOU MPUPOBD», «IKOCUCTEMBI U PUCYIITIE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJICHHE
O00yYJalOIMUMHUCS 3HAHUSAMH O CTPYKTYPHO-(YHKIIMOHAILHOW OpPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra v NpuoOpeTeHrne YMEHHUI UCIONB30BaTh STU 3HAHUS AJISl TPAMOTHBIX JCHCTBUIA B
OTHOIIIEHUU OOBEKTOB KMBOU MPUPOJIBI U PEIICHUS PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

Jloctuxkenune 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreunBaeTCs peleHrueM CIeAYIOIMMX 3a/1ay:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OHOJIIOTUYECKUX TEOPHUSIX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTAX, THIOTE3aX, MpaBujaxX, CIy>KalluX OCHOBOM Mg (OpMUPOBAHUS
NPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpa, O METOAaX HAy4yHOTO MO3HAHUf,
CTPOCHHUHM, MHOTO00pPa3MU M OCOOCHHOCTSX KHUBBIX CHCTEM pPa3HOTO YpPOBHSA OpraHU3alIluH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTHY;

dhopMmupoBaHre y 00Yy4YaIOIMXCs MO3HABATENBHBIX, WHTEIUIEKTYAJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIecce aHaMM3a JAaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3IJISINIOB,
UJeH ¥ TIOJIX0/I0OB K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUU OOBSCHATH U OIEHUBATH SIBJICHUS OKPYXKAIOIIETO0 MUpPa KUBOW MPUPOJIBI Ha
OCHOBaHUU 3HAHUH U OMBITA, OJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHre y 00y4YaIOIMUXCS YMEHHH WIUTIOCTPUPOBATH 3HAYCHUE OMOJIOTHYECKUX
3HAHUM B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, Pa3BUTUU COBPEMEHHBIX MEAUIIMHCKUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS UYEIOBEKOM KHBOUW MPUPOIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOJIIOICHUS STUUECKUX HOPM TMPHU MPOBEICHUHN
OMOJIOTUYECKHX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OMOJOTHYECKUX 3HAHWMW JIJISl TOBBIIIECHUS YPOBHS YKOJIOTHUECKOU
KYJIBTYPBI, ISl JOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHHUE MPUOOPETEHHBIX 3HAHWW W YMEHUH B MOBCEIHEBHOW JKU3HH IS OICHKHU
MOCTEACTBUI CBOEH NEATENHbHOCTH IO OTHOIICHHIO K OKpYXArolied cpene, COOCTBEHHOMY
3I0POBBIO0, 0OOCHOBAHUE U COOJIIOICHHE Mep MTPO(PIITAKTUKH 3a00JI€BaHUM.

B cucreme cpennero obmiero oopazoBanus «buonorusy», nzydaemasi Ha 6a30BOM YpOBHE,
SBJISICTCSI 00S3aTENbHBIM YUEOHBIM MPEAMETOM, BXOJSIIUM B COCTAaB MPEAMETHOW o00yiacTu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

JIst u3ydeHus: OMoJIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOJAUTCS
68 yacoB: B 10 knacce — 34 yaca (1 yac B Henento), B 11 knacce — 34 gaca (1 yac B Henento).



COJEPKAHUE OBYYEHUA

10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTHUHM C OOIIECTBEHHBIMH, TEXHUYECKUMH U JPYTUMHU
€CTECTBCHHBIMU HayKaMu, Quiocoduei, 3TUKOH, ICTETHKOW W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUY COBPEMEHHOM HayuyHOU KapTUHbI MUpa. CuctemMa OMOJIOTHYECKUX HayK.

MeTo/1p1 T03HaHUS )KMBOW IPUPO/IbI (HAOJIIOIEHUE, SKCIIEPUMEHT, ONIMCAHNE, U3MEPEHHUE,
KJaccuukanus, MOJASITMPOBAHNUE, CTATUCTHYECKAs 00padOTKa JaHHBIX ).

JdeMoHcTpanum:

Hoptpetsl: Y. Hapun, I'. Mennens, H. K. Konbuos, JIxx. Yorcon nu ®@. Kpuk.

Tabauib! u cxeMbl: «MeTo/ bl TO3HAHUS KUBOM IPUPOBD.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

[IpakTuueckast pabora Ne 1. «lcnonp3oBaHUE PA3NUYHBIX METONOB IPH HU3YYEHUU
OHOJOTUYECKIX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

Xusble cuctembl (OMOCHCTEMBI) Kak IpeaMeT u3ydeHus Ouosoruu. OTIMYME JKHUBBIX
CHCTEM OT HEOPraHUYECKOM MPUPOJIBL.

CpoiicTBa OWocWcTeM U WX pasHooOpasue. YPOBHH OpraHHM3alld OHOCHUCTEM:
MOJICKYJISIPHBIA,  KJIETOYHBIM,  TKAHEBbI,  OPraHU3MEHHBIM,  MONMYJISALMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOTreoleHOTHYECKHIT ), OMOC(hepHbI.

JdemoncTpanum:

Tabmuier u cxembl: «OCHOBHBIE TPH3HAKH JKU3HU», «YPOBHH OpPTaHMU3ALUHU >KUBOU
IPUPOIBDY.

Ob6opynoanue: moaens Mosiekyinsl JJHK.

Tema 3. XuMH4eCKHil COCTaB U CTPOCHHE KJIECTKH.

XUMUYECKUM  COCTaB  KIETKM.  XUMHYECKHE  DJJEMEHThl:  MaKpOAJIEMEHTBHI,
MHUKpPO3JIEMEHTHI. Bosla 1 MUHEpaJIbHbIE BEIIECTBA.

OyHKIMM BOJbI M MHUHEpaJbHBIX BeUIeCTB B kierke. [logaep:kaHne OCMOTHYECKOTO
Oananca.

benku. CoctaB u cTpoeHue 6e1KkoB. AMHHOKHCIOTH — MOHOMEpHI 6enkoB. HezameHumbie
U 3aMEHHMbIE€ AMHHOKHUCIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl OEIKOBOM
MOJIEKYNbl (TIepBUYHAsl, BTOPUYHAs, TPETUYHAs W YETBEPTHUHAs CTPYKTypa). XUMHYECKHE
cBoiicTBa OenkoB. buonorunueckue GpyHKIMN OETKOB.

®epMeHTHl — OuoNoruueckue Karanuzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LEHTD,
cyoctparHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Otiauuust  (pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYraeBoasl: MoHoOcaxapuabl (IJIIOKO3a, pubo3a M J1e30KCUpu003a), aucaxapuibl
(caxaposa, JIakTO3a) W TOJHCaxapuabl (Kpaxmai, TJIMKOTeH, IeJUIoa03a). buomornueckue
(GYHKLUHU YTIEBOJIOB.

Jlununel: Tpuraunepuasl, Qochomunuasl, crepouabl. [uapoduIbHO-THAPOPOOHBIE
cBoiicTBa. buonornueckue Qpynkiuu aunuaoB. CpaBHEHUE YIIIEBOJOB, OCJIKOB U JIMIUIOB Kak
MCTOYHUKOB DHEPIHH.

Hyxneunnossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HyKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JJHK. Crpoenme m ¢dynxkumm PHK. Buner PHK. AT®: crpoenue u

GyHKIIHAH.



Huronorusa — Hayka o kierke. KieTtouHas teopus — npumep B3aUMOJECHCTBUS UIEH U
(dakTOB B HAYYHOM MO3HAHUH. MEeTO/Ibl U3YyUEHHUSI KIETKH.

Knerka xak nenocrnas xuBas cuctema. O0mue npru3Haky KJIETOK: 3aMKHYTast HapyKHast
MeMmOpaHa, monekyinsl JIHK kak reneruueckuii anmapar, cuctemMa cuHTe3a Oerka.

Tunsl KIETOK: JyKapuoTH4ecKas U Ipokapuothyeckas. OCOOEHHOCTH CTPOEHUS
poKapuoTHUecKor KiaeTku. Knerounas crenka Oakrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OCHOBHBIE OTJIMYHS PACTUTEIILHON, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBl KJIETOK — KIJIETOYHASI CTEHKA, MIIMKOKAIHUKC, UX (YHKIIHH.
[Mnazmatuveckass memOpana, e€ cBoicTtBa W (QyHknuu. [luTomnazmMa u €€ oOpraHoubl.
OnxnomemOpannbie opranouibl kietku: DI1C, anmapar ['omabmku, mu3ocomsl. [loayaBTOHOMHBIE
OpraHou/bl KJIETKU: MMTOXOHAPUH, IIacTuiabl. IIpoucxoxaeHne MUTOXOHIAPUHA U IIACTHI.
Bunaer mnactun. HememOpaHHble OpraHoUAbl KJIETKU: puOOCOMBI, KJICTOYHBINA LEHTP, LIECHTPUOIIH,
peCHUYKH, KIyTUKU. DYyHKIIMU OpraHOUI0B KIETKU. BKitoueHus.

Snpo — peryasTopHblii LeHTp kieTku. CTpoeHue sapa: saepHas 000104Ka, Kaproriasma,
XPOMAaTHH, SIPIIIKO. XPOMOCOMBI.

TpaHcnopT BEeUIECTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsl: A. JleBenryk, P.I'yk, T.IlBann, M. lllneiinen, P. Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

Jluarpammbl: «PacnipeeneHne XMMHUYECKHX JJIEMEHTOB B HEXHUBOH  IPHUPOAE»,
«PacrnpeneneHre XMUMUYECKUX 3JIEMEHTOB B JKMBOU IIPUPOIEY.

Tabauiel u cxemsl: «llepruoguueckas TaOiuMIla XUMUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOB», «brnocunTe3 Oenka», «CTpoeHue MoJeKyisl Oenka», «Ctpoenne hepmenTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHne 3yKapuoTHYECKON
KJeTkn», «CTpoeHue >KUBOTHOM KiIeTKu», «CTpOeHHE PpacTUTENbHOM KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHue sapa KIETKN», «Y TIIEBOABDY, «JIUuasD.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHE ISl TPOBEACHHS HAOIIOJCHUM,
U3MEpPEHU, 3KCIIEpUMEHTOB, MUKPOIIPENapaThl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlabopaTopHbie H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas pabota Ne 1. «M3yueHue KaTaIMTHUECKOW aKTUBHOCTH (PEPMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTallas3bl)».

JlabopatopHass pabota Ne 2. «/3ydeHuwe CTpOEHHUS KIETOK PACTCHHH, >KUBOTHBIX M
0aKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpEnaparax U UX OMUCAHUE.

Tema 4. ’KuzHeneATeJIbHOCTH KJIETKH.

OOmen BemiecTB, WKW MeTaboOIM3M. AccUMWISIHS (TUIACTHYECKU OOMEH) |
JUCCUMUIIALINSA (PHEpreTuyecKuit 0OMeH) — IBe CTOPOHBI €IMHOTO Ipolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUS BEIECTB U SHEPTUU B TOHUMAaHUH MeTa0O0Iu3Ma.

Tunsl o6mMeHa BemiecTB: aBTOTPOGHBIN U retepoTpodHblid. Poab pepMeHTOB B 00MeHe
BELIECTB U IIPEBPALICHUH SHEPTUHU B KIIETKE.

®dortocunte3. CBeroBas W TemHOBas (a3el (QorocuHTe3a. Peakmmm ¢otocuHTe3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCUHTE3A Ul KHU3HHU Ha 3emiie. BiausHue ycioBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHHTE3UpyIole OakTepuu. 3HaAYeHUE XEMOCHHTe3a Ul KHU3HH Ha
3emuie.

OHepreTndyeckuii oOMeH B  KieTke. PaciueruieHue  BeIIECTB, BBIJACIECHHE U
aKKyMYJINPOBAHME SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxenue u
ero Buabl. KucimoponHoe okuciaeHwe, WIM  KIETOYHOE AbIxaHue. OKHUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FHEPTETHUESCKOTO OOMEHa.



Peaknum martpuunoro cuHte3a. [enermueckas wunpopmamms u JHK. Peanuzanus
reHEeTUYEeCKON MH(pOpMaIMu B KJIETKE. | @HeTUYeCKHil KOJ M €ro CBOWCTBA. TpaHCKPUIIIUAS —
matpuunblii cuate3 PHK. Tpaucisanus — 6nocunTres 6enka. Dtanbl Tpancusiuud. KogupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTe3e Oelnka.

Hexnerounsie ¢opmbl ku3Hu — BHpychl. Hcropuss otkpeiTus BupycoB (/.
. BanoBckuii). OcoOCHHOCTH CTPOCHHUS MW JKM3HEHHOTO IMKJIa BHUPYCOB. baktepuodarm.
Bone3nu pactenmii, >KUBOTHBIX M 4YeNIOBEKa, BbI3bIBAEMbIe BUpycaMu. Bupyc ummyHonedumra
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHUIIIHS, peBEepTa3a M HHTETpasa.
[MpodunakTrka pacpocTpaHEHUS BUPYCHBIX 3a00ICBaAHHIA.

JdemoHcTpauuu:

Hoptpets: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupszes.

Tabmuiet ~ u cxembl: «Tunbl  nutanus»,  «Merabonuzmy»,  «MUTOXOHIPHS,
«OHepreTuueckuii oomen», «Xnopommact», «Porocuntes», «Ctpoenue JHK», «Ctpoenue u
dbyHkuonupoBanue reHa», «CuHres Oenka», «['eHermueckuir  kom», «Bupych»,
«bakrepnoparn», «Ctpoenne wu sku3HeHHBIH 1wmkia Bupyca CIIWM[la, OGaxrtepuodaray,
«Pemmukanmsa JJHK».

O6opynosanue: Moaenu-anmiukauun «Yapoenue JIHK u Tpanckpunuus», «buocunres
Oenkay», «CTpoeHue KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasMHoOKeHHe U MHANBHAYaJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounblii 1ukia, uiaM >Ku3HEHHbIM 1Mk kiaetku. MHTepdasza um mwuro3. Ilpoueccsl,
npotekaromue B uHTEpdaze. Permmmkamms — peakunss marpuuHoro cuute3a JHK. Crpoenme
XpOMOCOM. XPOMOCOMHBII Habop — KapuOTHIl. JIUMIOMIHBIA M TalUIOMJIHBIA XPOMOCOMHBIE
HaOopsl. Xpomarusl. Llutonoruueckne OCHOBBI Pa3MHOXKEHHUS U MHJIMBUIYaJIbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenue xierkn — muto3. Craguu mutosa. IIpomeccsl, mpoucxonsuiye Ha pa3HbIX
CTaauAX MUTO3a. bronornueckuii CMbICI MUTO3A.

[IporpamMmmupyemas rudesnb KIETKH — aloInTo3.

@opMbl pa3MHOXKEHHMSI OpraHu3MoB: Oecrojioe M mosnoBoe. Buasl Gecnosoro
Pa3MHOXXEHHUS: JIeJIeHHE HaJIBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOpOOOpa3zoBaHUE,
BEreTaTUBHOE Pa3MHOKEHUE. MCKyCCTBEHHOE KIIOHMPOBAaHUE OPraHMU3MOB, €0 3HAYEHHE JUIS
CEJIEKIINH.

ITonoBoe pa3MHOXKeHHE, €r0 OTINYHUSA OT OECHOI0ro.

Metios. Craguu wmeitosza. [Iporeccsl, nmpoucxonsdime Ha cTaausx Menosa. [loBexenue
XpoMocoM B Meiio3e. KpoccnHrosep. buonornyeckuii CMbIC U 3HaUEHUE MEH03a.

I"amerorenes — nporecc 00pa3zoBaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [10JI0BbIE XKene3bl:
CEeMEHHUKU M sSu4HMKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KJIETOK — raMeT (CIepMaTO30u,
AllleKsIeTka) — crepmaroreHe3 U oBoreHe3. (OCOOEHHOCTHM CTpOCHHS SHIEKIETOK U
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otansl AMOPUOHATBHOTO Pa3BUTHS Yy TO3BOHOYHBIX >KUBOTHBIX: JAPOOJIEHHE, TracTpyJsLus,
opranoretes. [ToctamOproHanbHOEe pa3BuTHE. THUMBI MOCTIMOPHOHATIBHOTO PA3BUTHSL: IPSIMOE,
HenpsiMoe (JTMYMHOYHOE). BiusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPBI, CIOCOOHBIE
BBI3bIBaTh BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pactennii. OHTOreHe3 [IBETKOBOIO PACTEHMSI: CTPOCHUE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpanum:

Tabauie! u cxembl: «DopMbl pa3MHOKEHHUSI OPTaHU3MOBY, «J{BOWHOE OIJIOJOTBOPEHHE Y
LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXEHUE pPACTCHUI», «JleleHne KIEeTKU
Oaktepuit»y, «CTpoeHHE TIOJOBBIX KIETOK», «CTpOCHHE XPOMOCOMBI», «KIIETOUHBIA LUK,




«Pemmukanus JTHK», «Mwuto3», «Meio3», «IIpsmoe u Henpsimoe pa3BuTHe», «l'ameToreHes y
MJIEKOTIMTAIOIINX U YeJI0BEKa», «OCHOBHBIE CTaJUU OHTOTECHE3a».

OO6opynoBanue: MUKPOCKOI, MHUKpomnpenapatsl «CriepMaTo30uIbl MIEKOMUTAIOIIETOY,
«litnexnerka Miekonuramoomero», «KapnoknHe3 B KJIETKax KoOpellka JyKa», MarHUTHas
MoJenb-anmnKanus «/lenenue knetkny, moaens JJHK, mogens meradazHoii XpOMOCOMBI.

JlabGoparopHble H NpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «HabmoieHue MUTO3a B KJI€TKaX KOHYMKA KOpPEIIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopuass pabora Ne4. «M3yueHHEe CTPOCHHS TIOJNOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacsieacTBeHHOCTH U H3MEHYHBOCTH OPTraHU3MOB.

IIpenmer u 3agaunm re”etuku. Mcropus pasBuTHA TIeHETHKU. Ponb muronoruu u
IMOPHOJIOTHY B CTAHOBJICHUH T€HETHKH. BKitag poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BHTHE
reHeTUKU. MeToabl TeHeTHKH (THOpUAONIOTMYEeCKUH, LUTOICHETHYECKUH, MOJEKYISpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTHuecKasi CUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMax CKpELMBaHUN.

3aKOHOMEpPHOCTH  HACJENOBaHUS  IPU3HAKOB,  ycTaHOBJIEHHble [ MeHuenem.
MoHorubpuaHoe cKpeumBanyue. 3aKoH eMH000pa3us THOpUA0B nepBoro nokojeHus. [Ipasuio
JOMHMHHUPOBaHMs. 3aKOH paclleIuIeHus Mpu3HakoB. ['mnore3a uuctoTel ramer. llonHoe u
HEIOJIHOE JOMUHHUPOBAHHUE.

JurubpugHoe CcKpelmMBaHME. 3aKOH HE3aBUCMMOrO  HACJIEIOBaHUS  MPU3HAKOB.
[luToreHeTHueCKUe OCHOBBI JUTMOPUIHOIO CKPEUIMBAHUSA. AHAIU3UPYIOILEe CKpELIMBaHUE.
Hcnonb3oBanne aHAIM3UPYIOIIETO CKPELIMBAHUS JIJ1s1 ONIPEAETICHHS T€HOTHUIIa OCOOH.

CueruienHoe HacnenoBaHue mpusHakoB. Pabora T.Moprana mno cuenjieHHOMY
HacJeI0BaHMI0 TeHOB. HapylieHue cuemieHnst TeHOB B pe3yibTaTe KPOCCHHIOBEpPa.

XpOMOCOMHas TEOPHs HACJIEIACTBEHHOCTH. | €HETHUECKUE KapThl.

I'enernka nmosa. XpoMOCOMHOE ompeseneHue 1moia. AyTOCOMbI U MOJIOBBIE XPOMOCOMBI.
I'oMorameTHele M rereporaMeTHble opraHu3mbl. HacnegoBaHue NPU3HAKOB, CLECIUIEHHBIX C
IOJIOM.

N3menunBoCcTh. BuAbl M3MEHUMBOCTU: HEHACICACTBCHHAs M HACIEACTBEHHasd. Poub
Cpeapl B HEHACJHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEepUCTUKA  MOAM(PHUKAIMOHHOMN
M3MEHUYMBOCTH. BapuanMoHHBIM psig M BapuanuMoHHas KpuBas. Hopma peakuum mnpu3Haka.
KonnuectBeHHblE M KayecTBEHHbIE TMpPU3HAKM M UX Hopma peaknuu. CBoiicTBa
MOIU(PHUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, wiy reHoTUNUYecKas, "3MeHUYMBOCTh. KoMOMHATHBHAS N3MEHYMBOCTb.
Meiio3 u mOJNIOBOM mpolecc — OCHOBa KOMOMHAaTUBHOW HW3MEHYMBOCTU. MyTalMOHHAs
u3MeHYnBOCTh. Kiaccudukanus myranuil: reHHble, XpOMOCOMHbIE, T'e€HOMHBIe. YacTtoTa M
OPUYMHBI MyTauuid. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTMYECKHX PSIJIOB B HACJIEICTBEHHOM
n3menurBocty H. M. BaBunosa.

BuesaepHas HacIE€ACTBEHHOCTb U U3MEHUYHUBOCTbD.

I'enetnka uenoBeka. Kapuorun uemoBeka. OCHOBHBIE METOJBI T'€HETUKHM YEJIOBEKA:
TeHEANOTUYEeCKU, OJIM3HENOBBIN, IMTOTCHETUYECKUH, OMOXMMHUYECKUH, MOJEKYISIpHO-
reHetudecknid. COBpEMEHHOE OIpeNeNieHHe TEHOTHUIIA: IIOJHOIT€HOMHOE CEKBEHHPOBAHHUE,
TeHOTUIIMpOBaHUe, B ToM uucie ¢ nomomsio I1IIP-ananu3a. HacnenctBeHHuble 3a0oieBaHMS
yelloBeKa: TIeHHble Ooyie3HH, OOJIE3HM C HAclHeACTBEHHON MpPeapacroyioKEHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. CoMaTHyeckue W TeHepaTuBHble MyTauuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a >KU3HHU, NUArHOCTUKU, MPO(PUIAKTUKYA U JICYEHUS T€HETHUYECKUX
Oone3nell. MeaMKO-TeHETUYECKOe KOHCYJIbTHPOBAaHUE. 3HAYEHHWE MEAMIMHCKOW TEHETHKH B
IPEJOTBPALICHUN U JICYEHUH FeHETUYECKUX 3a00J1eBaHUH YeI0BeKa.

JdemMoHcTpanum:



Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. Y. BaBuios.

Tabauier 1 cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHUE U €T0 IUTOTCHETHYECKass OCHOBAY,
«3aKOH pacUICIUICHHS] W €ro UIUTOreHETHYECKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durunbpunnoe ckpenuBanuey, «L[uTomorndeckue OCHOBBI JUTUOPHUIHOTO CKPEHIMBAHUS,
«Meiio3y, «B3anmoneicTBre ajiesbHbIX I'€HOBY, «I'€HeTHYeCcKue KapThl paCTCHUM, JKUBOTHBIX
u 4denoBekay, «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJICHHOTO C IOJIOM,
«Kapuotunbl denmoBeKa W JKUBOTHBIX», «Buuabl wu3MeHUMBOCTHY, «MoauduKarmoHHas
U3MEHUYUBOCTHY, «HacnenoBanue pesyc-akxropay, «['eHeTnka rpymnm Kpou», «MyTaloHHAsS
W3MEHYUBOCTEY.

O6opynoBanue: MoAeTU-anmmuInKanun «MOHOTHOpUAHOE CKpemuBaHuey, «HemoiHoe
TOMUHUpOBaHUEY, «/lurubpumHoe ckpemuBaHuey, «llepekpéct XpoMOocoM», MHKPOCKON U
Mukpornpenapar «JIpo3oduna» (Hopma, myranuu HOpMbI KPBUTEEB U OKPACKHU Tela), repdbapuit
«I"opox MoCeBHOI.

JlaGopaTopHble U IPaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUTHOTO U TUTHOPUIHOTO
CKpEIIMBaHUs Y APO30(HIIBI HA TOTOBBIX MUKpOIIpEnapaTaxy.

JlaboparopHas pabota Ne 6. «3yyeHune MoaAU(PUKAIMOHHON U3MEHYHUBOCTH, TOCTPOCHUE
BApUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabota Ne7. «AHanmu3 wMyTauuid Yy Jpo30uibl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE U aHAJIU3 POAOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M Ipolecc. 3apoKJIEeHUE CEIEKIUU U AoMecTHKanusa. Ydenue H.
W. BaBunoBa 0 1eHTpax MPOUCXOXKACHHUS U MHOrooOpas3usi KyabTypHBIX pacTeHuil. LleHTpsl
MPOUCXO0KICHHS TOMAITHUX KMBOTHBIX. COpT, TOPO/A, ITAMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMU. MaccoBBIi M MHAWBUYAJIbHBIM OTOOPHI B CENEKIUU
pacTeHuil U kUBOTHBIX. OlleHKa dKcTephepa. bIN3KOPOICTBEHHOE CKpEIIMBaHUE — HHOPHUINHT.
Uucrass nunua. CkpeugBaHMe YHUCTHIX JMHWE. ['erepo3uc, wunu TruOpuUIHAsS CHIA.
HeponctBenHoe ckpemmBanue — aytOopuauHr. OtnanéHHas ruOpuauzanus M e€  yCIexwu.
HckyccTBEHHBI MyTareHe3 M IMOJYYEHHUE MOJUILIONJI0B. JlOCTHIKEHHUSI CEJIEKIHH PACTEHHI,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas HHXKeHepus. OTalbl CO3JaHUA
pexombunanTHoi JIHK u Tpancrenneix opranuzmoB. Knetounas wumxkenepus. Kierounbie
KyJIbTypbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHUi. KiIOHMpOBaHKWE BBICOKOIIPOYKTUBHBIX
CENIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JSTHYecKkue mnpodiemsl. MO —
FeHEeTUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JleMoHcTpanuu:

Hoptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabauiel 1 cxembl: kKapTa «LIeHTpBI TPOUCXOXKACHUS U MHOTO00pa3usi KyIbTYpPHBIX
pacrenunin», «Ilopoasl TOMaIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHUuN», «OTnanéHHas
rubpuam3anusy, «Pabote akagemuka M. @. UBanoBay, «llomummoumus», «OOBEKTHI
ouorexHonorun», «Kierounele KynbTypbl U KIOHHpOBaHUE», «KOHCTpyHpoBaHHE M HEPEHOC
TE€HOB, XPOMOCOM).

OO60opyoBaHKE: MYJISKU TJIOJIOB M KOPHEIJIOJ0B JUKUX (OPM M KYJIbTYpHBIX COPTOB
pactenuii, repoapuii «CenbCKOX035ICTBEHHBIE PACTECHUS.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTUXKEHHUS CEJICKIIMU PACTEHUM U KUBOTHBIX (HA
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (hepMy, COPTOUCIBITATEIbHBIA YYacTOK, B TEIUIMYHOE
X035IUCTBO, TA00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYIHOTO IICHTPA)».




11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHSA.

[Ipennocsliku BO3HUKHOBEHMS 3BOJIIOIIMOHHOM TEOpUHU. DBOJIOLMOHHAS TEOpPUS U €€
MecTO B OMOJI0ruu. BiusHue 3BOIOLIMOHHOM TeOpHH Ha pa3BUTHE OUOJIOTMU U IPYTUX HAYK.

CupzerenbcTBa »BoitoLMU. [laneoHTONOrMUECKHe: MOCIENOBATEILHOCTD IIOSBJICHUS
BUJIOB B MAJICOHTOJOIMYECKOM JIETOIUCH, NIepexoaHble (hopMbl. buoreorpaguueckue: cxoacTBo
U paznuuue GayH u Gop MaTeprKOB U OCTPOBOB.

OMOpHOJIOrMUYECKUE: CXOJACTBA U pa3iuyus 3MOPUOHOB pa3HbIX BUAOB ITO3BOHOYHBIX.
CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHbIE, PYJUMEHTApHBIE OpIaHbI,
aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHYECKUE: CXOJCTBO MEXaHU3MOB HACJIEICTBEHHOCTH U
OCHOBHBIX METa00IMUYECKUX ITYTEH y BCEX OpraHU3MOB.

OpomonmonHass teopus Y. JlapBuna. IIpennocbuiku BO3HMKHOBEHHS JAapBHUHU3MA.
JIBIoKyme Cuibl  OBOJIOUMH BUAOB 10 JlapBuHy (M30BITOYHOE pasMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCOB, HeonpeaenéHHas H3MEHYUMBOCTh, OOpb0a 3a CyIIEeCTBOBAaHHE,
€CTECTBEHHBIN 0TOODP).

Cunternyeckas teopus Bosoruu (CTI) u e€ 0CHOBHBIE IOJOKEHHUS.

Muxkposontornus. [lonynsanus kak eIMHUIAa BU1a U 3BOJIOLUY.

JBrxyue cuibl ((akTopsl) 3BOJIOLMU BUJIOB B IpUpoje. MyTalMOHHBIM mporece U
KOMOWHATHBHAS HM3MEHYMBOCTh. [lomynmsiuoHHBIE BONHBI W Jpeld reHoB. M3omsmms u
MUTpaLus.

EcrecTBeHHBI 0TOOp — Hampabisromui (akTtop HBoIONUH. DOPMBI €CTECTBEHHOTO
otbopa.

[IpucnocoOaeHHOCTh ~ OpPraHuU3MOB  Kak  pe3ynbTaT  sBoiouuu.  [Ipumepst
IPUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(ho3bl U U0 JANTAIIH.

Bun u BugooOpasoBanue. Kputepuu Buga. OcHOBHbIE (OpMBbI BUA00OPa30BaHUS:
reorpauyeckoe, IK0JI0rHuecKoe.

Maxposposmonust. @opMbl BOIOLUM: (puIeTHdecKas, JTUBEPreHTHas, KOHBEPreHTHas,
napasuienpHas. HeoOpaTuMoCTh 3BONTIOIMH.

[Ipoucxoxkaenne  OT  HeCHEUAJIM3UpPOBaHHBIX  IpeakoB.  IIporpeccupyromas
cricnuajan3anus. A}laHTI/IBHaSI paguanus.
JdemoncTpanum:

Hoptpetsr: K. Jlunne#, XK. b. Jlamapk, Y. Hapsun, B. O. Kosanesckuii, K. M. bap,
3. I'ekkens, @. Mronnep, A. H. Ceseprios.

Tabmuiel 1 cxembl: «PazButue opraHmdyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbel OOppOBI 3a  CYIIECTBOBAHHUEY,
«EctectBeHHbiii  0TOOp», «MHOrOOOpa3ue COpPTOB pacTeHui», «MHorooOpasue Mopos
YKUBOTHBIXY, «[Tomynsirumy, «MyTtanuoHHas U3MEHYHUBOCTbY, «ApoMopdO3bI»,
«Unnoanantanumny, «OO0mas aereHepauus», «JBrkymue cuibl 3Bomonun», «Kapra-cxema
mapiipyra nyremectsust Y. lapBuna», «boprba 3a cymiectBoBaHue», «lIpucnoco6ieHHOCTh
opranu3mMoBy, «I'eorpaduueckoe BugooOpazoBaHuey, « IKOJIOTHYECKOE BUI00OPA30BAHUE.

O6opyioBaHue: KOJJIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKpPAcKH, HaOOp IJI0J0B
U CEMsH, KOJUICKIIUA ((HpI/IMepBI 3allIUTHBIX HpHCHOCO6HeHHﬁ Y JKHBOTHBIX», MOZICIIb
«OCHOBHbIE HalNpaBJIEHUS 3BOJIOLUNY», 00BEMHass Mojenb «CTpoeHHe TOJOBHOTO MO3ra
ITIO3BOHOYHBIX)».

buoreorpaduyeckas kapra wmupa, KojuleKuus «DOpMBI COXPAaHHOCTH HCKOMAEMBIX
KUBOTHBIX W pacTeHHil», Moaens ammuukauusa «llepekpéct xpomMocomy, BIa)KHbIE Mpernaparhbl
«Pa3Butne Hacekomoro», «Pa3BuTHe MATYIIKW», MuUKporpenapar «Jpozodpuna» (HopMma,
MyTaruu GOpMbI KPBUIBEB M OKPACKH TEJA).

JlabopaTopHble H IpaKTHYeCKHe PadoThI:




JIaGoparopnas padota Ne 1. «CpaBHeHue BUIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.
JlaGopatopHass pabota Ne?2. «Omnmcanwe TPHUCIOCOOJCHHOCTH OpraHu3Ma © eé
OTHOCHTEJIEHOTO XapaKTepay.

Tema 2. Bo3HNKHOBeHME U Pa3BUTHE KU3HU HA 3eMuie.

JloHayuHBbIE€ IIPEICTABICHUS O 3apOXKIECHUU KU3HU. HaydHble runore3sl BO3HUKHOBEHUS
KU3HM Ha 3emuie: aOMOreHe3 M MaHCIepMHs. XUMHUYecKas SBOMIONUS. AOHMOTEHHBIH CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKMX. OKCIEPUMEHTAIBHOE  IOJITBEP)KIECHUE
XUMHUUYECKOH sBommoly. HauanbHble Tanel 6uonorunueckoit spomonuu. ['unoreza PHK-mupa.
dopmupoBaHUE MEMOpPAHHBIX CTPYKTYP U BO3HHKHOBEHHUE MPOTOKIICTKH. [lepBble KIETKH M UX
3BoIOLUSL. POPMUPOBAHNE OCHOBHBIX I'PYIII XKUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam M nepuojgam. Karapxeil. Apxeilickag u
npoTepo3oiickast 3pel. Ilaneos3oiickas spa U €€ NEPHOIbI: KEMOPHHCKHUHA, OpPJOBUKCKHUU,
CUJIypUHCKHUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IEPMCKUM.

Me3o3oiickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKHI, MEJIOBOM.

Kalino3zoiickast 3pa 1 €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKka KJIMMAaTa U T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE ATalbl 3BOJIOLUU
PacTUTENBHOTO U XUBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U XKUBOTHBIX. [losiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak oTpakeHue 3BoolMd. OCHOBHbBIE CUCTEMATUYECKUE
CPYIIIBI OPraHU3MOB.

OBonronusl 4enoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue mnpexacraBieHUil o
MIPOUCXOKICHUH YesloBeKa. MeTo bl u3ydeHus: antponorenes3a. CxoacTBa U pa3auyus YeloBeKa
U )KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YEJIOBEKA.

JBuwxymme cuibl  (pakTophl) aHTpororeHe3a. HacneacTBeHHas W3MEHYUBOCTh U
ecTecTBeHHbIN 0TOOpP. OOLIECTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPpYAad, MBILIUICHUE,
peub.

OcCHOBHbBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, UelnoBeK yMenbli,
Yenosek npsaMoxondmui, YenoBek HeaHAepTanbCckui, YenoBek pasymHbld. Haxonku
MCKOIAaeMbIX OCTATKOB, BPEMsI CYIECTBOBaHMS, 00JACTh paclpoCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUS.

UYenoseueckue packl. OCHOBHBIE OOJIBIIIME PAChl: €BpOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpajoujHas  (9KBaTOpHAlbHAsA), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). YepTsl
IPUCTIOCOOTIEHHOCTH TMPEJCTaBUTENEH UYeIOBEYECKMX pac K YCIOBUSM CYyIIECTBOBAHUS.
EnuncTBO yenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

Hoptpetsr: @. Pean, JI. Ilactep, A. . Onapun, C. Mumnep, I'. FOpu, Y. lapBuH.

Tabmnuibl u cxembl: «Bo3aukHOBeHHEe COTHEUHON CHCTEMBI», «Pa3BUTHE OpraHUYECKOTO
mupay», «PactutenbHas kietka», <«OKuBoTtHas kietka», «lIlpokapuoTuueckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHmdyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YEpT CTPOCHHS
4eJ0BEeKa U YelOoBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa IMaJeOHTOJIOIMYECKHX HaXO/0K
MPEKOB COBPEMEHHOIO 4YeJoBeKay, «JlpeBHeimme moan», «JlpeBHue moan», «llepBbie
COBPEMEHHBIE TN, «UenoBeueckne pacoi».

Ob6opynosanue: Mymsku — «[Ipoucxoxnenne yenmoBeka» (OIOCTBI  aBCTPAJIONUTEKA,
MUTEKAaHTPOIa, HeaHAepTallblla, KpOMaHbOHIIA), CIENKA WIK M300pakeHUs KaMEHHBIX OpyIuit
MEepBOOBITHOTO YesOBeKa (KaMHHU-YOIIEphl, pyOusa, ckpebiia), reoXpoHoJIoTHIecKas: TabauIa,
KoJuteKusl «DOopMbI COXPAaHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTEHUII.

JlabGoparopHble U NpaKkTUYecKue padoThbl:

ITpakTuyeckas padota Ne 1. «/3ydeHne HCKOMAEMBIX OCTaTKOB PACTCHUN U KUBOTHBIX B
KOJUICKIIUSAX».




OKcKypcus «IBOJIOLNS OPraHMYECKOro MUpa Ha 3emiie» (B €CTeCTBEHHO-HAYYHbBIN WM
KpaeBeIUECKUI MY3€il).

Tema 3. OpranusMsl U OKpy:KalIIas cpeaa.

Okosloruss Kak Hayka. 3ajaud W pasfelibl dKOJOTruM. MeToisl 3KOJIOIMYECKHX
UCCJIEJOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHUS ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIIHAas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (axropel. Kinaccuduxauus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eCTBIE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepuoansm.
[IpucnocobneHns OpraHu3MoB K IEHCTBHIO aOMOTHYECKUX (haKTOpOB. bruonornueckue puTMel.

buornueckne dakropel. Buapl OMOTHYECKMX  B3aMMOJEHCTBHMHA: KOHKYpEHLU,
XHUIIHIYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomepamus, MyTyajaIu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEHUTpanu3M. 3HaueHHe OUOTHYECKHX
B3aWMO/ICHCTBUI JJISl CYIIECTBOBAHUS OPTaHU3MOB B TIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEpUCTUKU Nomyiauud. OCHOBHBIE IIOKA3aTENId IOMYJISILMM:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, MPUPOCT, Murpauus. JuHamuka
YHCJICHHOCTH HOMYJISILIUU U €€ PEryJIsILus.

JdemoHcTpaumnu:

Hoptpertsl: A. I'ym6onbaT, K. @. Pynbe, 3. I'ekkens.

Tabauie! u cxemsl: kaprta «lIpupoansie 30Hb1 3emiin», «Cpeapl OOUTaHMSI OPIraHU3MOBY,
«®Dotonepuoguzmy», «llomymsanuu», «3aKOHOMEPHOCTH POCTAa YHMCIEHHOCTH IOIYJISLUN
uHy30pun-TyPenbkn», «llumessie memnm.

JlabopaTopHbie H IPaKTHYeCKHe PadOThI:

JlabopatopHas pabota Ne 3. «Mopdosoruueckne OCOOCHHOCTH PacTEeHUN W3 pa3HBIX
MecT OOUTaHUSAN.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa».

ITpaktuyeckas padora Ne 2. «[loacd€r MIIOTHOCTH NOMYJISAMHA Pa3HBIX BUIOB PACTEHUN».

Tema 4. CoolmecTBa M IKOJTOTHYECCKHE CHCTEMBI.

CooOmiectBo  opraHm3MoB —  OuoneHo3. CTpykTypbl  OWOIIEHO3a:  BHUAOBasi,
IpOCTpaHCTBEHHasl, Tpoduueckas (mumesasi). Bunsl-noMmuHanThl. CBsI3U B OHOLIEHO3E.

Dkojorudeckre cuctembl (dkocuctembl). IloHaTtne 00 skocucTeMe U OUOTreolEHO3E.
OyHKIMOHAIBHbIE KOMIIOHEHTbl HKOCHUCTEMBI: MPOAYLEHTbI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemecTB M TMOTOK JHEPrUM B IKOcucTeMe. Tpoduueckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBble nenu u cet. OCHOBHBIE TIOKa3aTeNld 3KOCHUCTEMBI: OHomacca,
IPOAYKIHS. DKOJOTHYECKHE THPAMHIIBL: TPOMYKIIMHA, YUCIEHHOCTH, Omomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOpEryJsLus, pa3sutue. CyKieccus.

[IpuponHblE BSKOCHCTEMBI. ODKOCHCTEMBI 03€p M PEK. ODKOCHCTEMA XBOMHOIO WM
HIMPOKOJIMCTBEHHOTO JIeCa.

AHTpPOIOT€HHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOIKOCUCTEMBbI. buosornueckoe u
X03s5ICTBEHHOE 3HAUEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (axktop ycroiunBocTy 3KocucteM. CoxpaHeHHe OHOIOrHYECKOTro
pasHooOpa3us Ha 3emiie.

Vuenue B. U. Bepranckoro o 6mochepe. I'panuiipl, coctaB u cTpykTypa Omochepsr.
XKusoe BemectBo U ero QyHkuuu. OcoOeHHOCTH OHOC(Epbl Kak TI100aJbHONH 3KOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE IMKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIITH.



YenoBeuectBO B Ouocdepe 3emun. AHTpONOreHHBIE U3MEHEHUsT B Ouocdepe.
['moGasbHBIC HKOJIOTHYECKUE TTPOOTIEMBI.

CocymecTBoBanue npupoAbl W dYenoBedecTBa. CoxpaHeHue OMOpazHOOOpasusi Kak
OCHOBa ycroiuuBocTd Ouocgepbl. OCHOBa PpalMOHAIBHOIO YIPaBJIECHUS IMPUPOIHBIMU
pecypcamu U UX Hcnoib3oBaHue. JlocTuxkeHus: OMOJIOTUH U OXPaHa IPUPOJIBI.

JdemoHcTpaumnu:

Hoptpetsr: A. JIxx. Terncnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabnuue! u cxemsl: «lIumessle nenn», «bruoneHos3: cocras u cTpykrypa», «lIpupoansie
coobmiectBa», «llemn mnuraHus», «OKoJOrHMUecKas mnupamuaa», «buocdepa U UenOBEK»,
«OKOoCUCTEMa IIUPOKOJUCTBEHHOI0 Jiecay, «ODKOCHCTEMa XBOHHOro Jjeca», «buoreHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONOreHHbIE BO3JACHCTBUS Ha MPUPOLY»,
«BaxkHeilime MCTOYHMKM 3arps3HEHHs BO3/yXa M IPYHTOBBIX Boa», «llouBa — BakHeImas
cocrasisitoas ouocheps», «PakTopsl Aerpagannuu o4y, «I[lapHukoBeii d3Q ey, «DaKTopbl
PaMOaKTUBHOIO 3arps3HeHus ouocdepr», «O0mas cTpykTypa ouocheps», «Pacnpocrpanenue
XKHU3HH B Omocdepe», «O30HOBBIN dKpaH Omocheps», «KpyroBopor yriepoma B O6uocdepey,
«KpyroBopoT a3ota B mpupoae».

O06opyoBaHue: MOJIEIb-ANTITHKAIHS «Tunuunble OMOIICHO3BI», repbapuit
«PacturenpHble  coobOmiecTBa»,  Koiutekuuu — «buonenos», «Bpenutenu — BaxHEHIIMX
CENIbCKOXO3SHCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUIGKIMHA pAcTeHWH ¥  YKUBOTHBIX,
INPUHAAISKAIINE K Pa3HbIM 3KOJOIMUYECKUM IpynnaM ojxHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparyn, N300paKeHIsI OXPaHIEMBIX BHIOB PACTEHUH U KHUBOTHBIX.

I[NTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMELI 110 BMOJIOTMM HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBiauBarOTCAd TpeOOBaHUS K pe3ysbTaTaM OCBOEHUS
00y4arolMMuUCs IPOrpaMM CpeaHero ooiero o0pa3oBaHus: JIUYHOCTHBIM, METAPEIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHA MPECAMCETA «buomorus BBIICJICHBI
CIIEAYIOIIME  COCTAaBJIAIONIME: OCO3HAHHUE OOYYaIONIMMHUCS  POCCHUHCKON  Ipa)<IaHCKOU
UJEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH U CaMOOIIPEIEIICHUIO,
HaJIM4Me€ MOTHMBALMU K OOyYeHHUIO0 OHOJIOTrWH, IleJICHANpaBlIeHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KJIIOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPATULUN pa3BUTHUS
OMOJIOTHUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYy4aroIMXcs pPYKOBOJACTBOBAThCA B
cBOEH ACATCIIBHOCTHU OEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, IpUCymnmMu CHUCTEMCE
OMOJIOTHYECKOr0 00pa30BaHMs, HAJIMYME OSKOJOTMYECKOTO TMPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTh LCJIM U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JIn4HOCTHBIE pe3yibTaTbl OCBOCHUS IpeaMera «bHoJIorus» NOCTUTalOTCS B €IUHCTBE
yqe6H0171 A BOCIIUTATEIbHOH ACATCIIBHOCTH B COOTBETCTBUHU C TPAAWLIMOHHBIMU pOCCI/II\/'ICKI/IMI/I
COLIMOKYJIBTYPHBIMH, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMU LICHHOCTSAMH, IIPUHATHIMU B
o0ImiecTBe MpaBWJIaMH M HOPMAaMHU MOBEICHHMSI U CHOCOOCTBYIOT IpOLECCaM CaMOIO3HAHMA,
CaMOBOCIIUTAHUSA U CAMOPA3BUTHUSA, PA3BUTHUIA BHYTpeHHeﬁ no3nnuu JIMYHOCTH, IMMAaTpUOTU3MA,
YBa)XXCHHs K 3aKOHY W IPAaBOIOPSIKY, YEJIOBEKY TPyJda M CTApIIEMY IIOKOJEHHUIO, B3AUMHOIO



yBOKEHHs, OEpe)KHOTO  OTHOIIGHUS K  KYJAbTYPHOMY  HAcJI€IUI0 M TPaIulHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Npupoae U OKpYKaroLen cpee.

.HI/I‘-IHOCTHBIQ pCSYHBTaTBI OCBOCHUA yqe6H0ro HpenMeTa ((BI/IOJIOFI/ISI» JOJI?’KHBI OTpa)KaTB
TOTOBHOCTb M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCSA COPMUPOBAHHOW BHYTPECHHEH
HO3I/II_[I/ICI71 JIMYHOCTHU, CHCTCMOI71 IICHHOCTHBIX OpHeHTaHHﬁ, ITO3UTUBHBIX BHyTpeHHI/IX
yOXKJIGHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOro  OOIIEecTBa,
pacmnpeHHe JKU3HCHHOI'O OIIbITa M OIIbITa ACATCIBbHOCTHU B Hpouecce peanmaupm OCHOBHBIX
HaIlpaBJCHUH BOCITUTATEIBLHOMN NEATEIILHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskIaHCKOT0 BOCIIUTAHMUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM MMO3UWLUK OOy4aroumlerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHAa POCCUIICKOr0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHE 3aKOHA U
IIPaBONOPSJIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH AESITENbHOCTHU MPH CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnH yuyeOHbIX U [T03HABATENIbHBIX 33144, BHIIIOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ONpENeNsITh COOCTBEHHYIO IMO3UILHMI0O IO OTHONICHHIO K SBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE VYUUTHIBATH B CBOUX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJEHCTBUS JIIOJCH ¢ pasHBIMU YOEXKIEHUSAMHU, KyJIbTYPHbIMUA LIEHHOCTSMHU U COLUAIbHBIM
MOJIOKEHUEM;

TFOTOBHOCTh K COTPYAHMYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOJHEHUS YYEOHBIX,
MO3HABATENIbHBIX W HCCIEIOBAaTEIbCKUX 33Ja4, YBAXUTEJIbHOTO OTHOLICHHUS K MHEHHUIO
OIIOHEHTOB IIPU 00CYX/IE€HUH CIIOPHBIX BOIPOCOB OMOJIOTMYECKOI0 COJIEPIKAHNUS;

TOTOBHOCTBb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUMCKOM TpakIaHCKON UIEHTUYHOCTH, TATPHOTU3MA, YBAKECHUS
K CBOEMY Hapojy, YyBCTBAa OTBETCTBEHHOCTH Iepes] PoluHOMN, ropaocTu 3a cBOM Kpail, CBOIO
Ponuny, cBOl A3BIK ¥ KYJIBTYPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOUIEHWE K MPUPOJAHOMY HACIEAMI0 W MaMITHUKAM TPUPOJIBI,
JIOCTIKEeHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, TPY/E;

CIIOCOOHOCTh OIIEHHMBATh BKJIAJl POCCHUHCKUX YYEHBIX B CTAaHOBIEHHE U DPa3BUTHUE
OMOJIOTHH, TOHUMAHUSI 3HAYCHUST OMOJIOTUH B TIO3HAHUU 3aKOHOB IMPUPOJIBI, B )KMU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uaeiHas  yOeXIEHHOCTh, TOTOBHOCTh K CilyXeHHro u 3ammure (OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCUICKOr0 HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHUYECKOTO TIOBEICHHS;

CIOCOOHOCTH OIEHUBATh CUTYAIUIO U TIPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTHPYSIChH
Ha MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U ICHHOCTH,

OCO3HaHHWE JIMYHOTO BKJIAJ]a B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOIIIEHHWE K CBOMM POJUTENISIM, CO3JaHHI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS LIEHHOCTEH CEMENHOM KU3HU B COOTBETCTBUU C TPATULUAMHU HApOJOB
Poccwnu;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:



ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIFOUAsi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUI;

IMOHUMAaHUE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXXECHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBISATH
Ka4yeCTBa TBOPYECKOM JINYHOCTH;

5) pu3nyeckoro  BocnHTaHUS, (GOPMHPOBAHHS  KYJBTYPbl  310pPOBb MW
IMOLHMOHAJIBHOIO 0JIarOnoIyYusi:

IIOHMMaHKE U peau3alys 3J0poBOro 1 6e30macHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOII0ICHNE TUTMEHUYECKUX IPaBUJI U HOPM, COaJIaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXA,
peryisipHas (u3nueckass aKTUBHOCTh), OEpeX HOro, OTBETCTBEHHOTO U KOMIIETEHTHOI'O
OTHOIIEHHSI K COOCTBEHHOMY (PH3UYECKOMY H IICUXUYECKOMY 3/I0POBBIO;

[IOHMMaHWE LEHHOCTH MPaBUJ MHIUBHUIYaJIbHOIO M KOJUJIEKTUBHOIO O€30IacHOTO
MOBE/ICHUS B CUTYaLUsAX, YTPOKAIOLIUX 3/10POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME IOCIEACTBUI M HENPHUATHUS BPEAHBIX HPUBBIUEK (YMOTpEOJIEHMS aJIKOTroJs,
HapKOTHKOB, KYpEHHUS);

6) TPy/Z10BOT0 BOCIIUTAHUS:

TOTOBHOCTbH K TPY/y, OCO3HAHUE [ICHHOCTH MacTepCTBa, TPYIAOI00uE;

TOTOBHOCTh K  AKTHBHOM  JIEATEIBHOCTH  TEXHOJOIMYECKOM W COLMAIBHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULUHUPOBATh, IJIAHUPOBATD U CAMOCTOATCIBHO BBIIIOJHATH
TaKyIo J€ATeIbHOCTD;

MHTEpEC K pa3iuyHbIM chepaM npodecCHOHAIBHOM AEATEIbEHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBI BBIOOP OyayIIeit mpodecchu U peaaTn30BbIBATH COOCTBEHHBIC KH3HEHHBIC MTAHBI;

TOTOBHOCTh U CIIOCOOHOCTH K 0Opa30BaHHIO U CaMOOOPa30BAHUIO Ha MPOTSIXKEHUHU BCEH
JKU3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUS:

9KOJIOTMUYECKH 11€7IeCO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UICTOYHMKY KU3HU Ha 3eMiie,
OCHOBE €€ CYILIECTBOBAHUS;

MOBBILLIEHUE YPOBHS 3KOJIOTMYECKOW KYIbTYpbl: IMPUOOpETEHHE ONbITa IIAHUPOBAHUS
MOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUN JJI OKPYXKAIOIIEH CPeibl;

OCO3HaHHE TN100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0IeM U MyTeil UX pelIeHMUS;

CIOCOOHOCTh UCIOJIb30BaTh pHoOpeTaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUS U YMEHHUS
IpU pelIeHUuu MpoOJeM, CBA3AHHBIX C PalMOHAIBHBIM IMPHPOAOINOJIB30BaHUEM (COOIIOaEHNE
IIPaBWJI TOBEJIEHUS B INPUPOJAE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUS B JKOCUCTEMAX,
OXpaHy BHJIOB, SKOCHUCTEM, Onochepsl);

aKTUBHOE HEINPUATHE ACUCTBHUM, MPUHOCSIIMX BpEA OKpYXkarolled IPHUpPOIHOHN cpene,
YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTUYECKUE MOCIEACTBUS MpPEeanpPUHUMAEMBbIX
JIEUCTBUN U NIPEAOTBPALLATD UX;

HaJIM4ue Pa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKONW KYNbTYpbI, OIBITA
JEATENIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pYKOBOJICTBOBATbCA MMM B
MO3HABATEJIbHON, KOMMYHUKATHBHOM M COLMAIBbHOM MpakTHUKE, TOTOBHOCTH K YYacTUIO B
IIPAKTUYECKOHN AEATEIbHOCTH IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) IeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HayKd M OOIECTBEHHOM MpPaKTUKH, OCHOBAHHOTO Ha JAHalore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;



COBEPIICHCTBOBAHUE  A3BIKOBOM M  YUTATEIBCKOM  KYJIbTYpbl Kak  CpEICTBa
B3aMMOJCHCTBHS MEKIY JTIOAbMH U TO3HAHUS MUPA;

MOHMMaHHE CreHU(pUKH OMOJIOTUM KaK HayKd, OCO3HaHHs €€ poiu B (OPMHPOBAHUHU
PaLMOHATIBHOIO HAyYHOI'O MBIIIICHHUS, CO3aHUU LEJIOCTHOIO NPECTABICHUs 00 OKpYyKarolleM
MHUpEe KaK O EIMHCTBE NPUPOABI, YEIOBEKAa U OOIIeCTBAa, B TO3HAHUM TPUPOIHBIX
3aKOHOMEPHOCTEHN M peIICHUH IPOOJIeM COXPaHEHHsI IPUPOTHOIO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JUISI COBPEMEHHOM LMBUIM3AIMU: 00ECTICUCHHUS
HOBOI'O YPOBHS pa3BUTHs MEAMLMHBI, CO3JaHME MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOaeMbl pa3BUTHS YEIOBEUECTBA, IOUCKA IMyTeH BBIX0/a U3 TI00aTBHBIX
9KOJIOTMYECKUX Mpo0seM U obecrieueHus nepexoia K yCTOWYMBOMY Pa3BUTHUIO, PALIMOHAILHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB B (HOPMUPOBAHHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUS 00LIEH
KYJBTYpBl, €CTECTBEHHO-HAyYHOH TI'pPaMOTHOCTH, KaK COCTaBHOH YacTH (yHKIHOHAIHHON
IPaMOTHOCTH 00y4arouuxcs, opMUpyeMoil pu U3y4eHUU OUOJIOTUH;

IIOHUMAaHHE CYHIHOCTM METOJOB IIO3HAHHWs, MCIOJb3yEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJlydaeMble 3HAHUS JJI aHaluu3a M OObBSICHEHUsS SBJICHUMN
OKpPYKAaIOIIET0 MHpa M TPOHMCXOIIIIMX B HEM HM3MEHEHWH, yMEHHE JeiaTh OOOCHOBAHHBIC
3aKJIIOYEHHUsST Ha OCHOBE HAay4HbIX (DAKTOB M HMEIOIIMXCS JaHHBIX C II€JBI0 IOJTY4EHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENILHO HCIOJb30BAaTh OMOJOrMYECKHE 3HAHUS Ui PELICHUS
po0JieM B PeaIbHBIX )KMU3HEHHBIX CUTYALIUSIX;

OCO3HaHHE LIEHHOCTU HAY4YHOH JESTEIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH IIPOEKTHYIO U
HCCIIE0BATENIBCKYIO IESITENBHOCTh HHIMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHMIO U €aMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYY€HUIO HOBBIX 3HAHWHA 1O OHOJOTMHM B COOTBETCTBHHM C >KM3HEHHBIMHU
HOTPEOHOCTAMM.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUsI yueOHOro mpenMera «brosorus» BKIIOYAIOT:
3HaYMMble U1 (OPMHMPOBAHUS MHPOBO33PEHUS OOYYAIOIUXCA  MEXAUCHUIUIMHAPHBIE
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
U cnenuduKy METOA0B MMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTus,
SBJIEHUE, TPOLECC, CUCTEMA, HAy4yHBbIM (akT, MPHUHIMI, TUIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeoBaHue, HAONI0/IeHNe, U3MEpEeHHe, SKCIEPUMEHT M JpPYTuX), YHUBEpCaJbHbIE
yueOHble JeicTBUs (T03HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYJISTUBHBIE), 00eCIeunBaroe
¢dopmupoBanne (YHKIMOHAIBLHONM I'PAaMOTHOCTH M COLMAJbHONH KOMIIETEHIIMH OOYYaroIIMXcs,
CIIOCOOHOCTh oOyuaromuxcs HCIOJIb30BaTh OCBOEHHBIE MEXIUCHUTUTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHHMS W YHHBEpCaJlbHble y4yeOHbIE ACWCTBUS B IO3HABATEIbHOH U
COLMAITBHOW MPAKTHUKE.

MertamnpeaMeTHbIe pe3ysibTaThl OCBOEHHUS MPOTrpaMMbl CPEIHEro o0Imero odpa3oBaHUs
JOJIKHBI OTPAXKaTh:

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBble JOoruYecKue AeiCTBUS:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UpPOBaTh MpoOJjeMy, paccMaTpuBaTh €€
BCECTOPOHHE;



HCIIOJIb30BAaTh IIPU OCBOCHUU 3HAaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJIICHUA (aHam/I:sa,
CHHTE3a, CpaBHEHMS, KiacCHU(pUKAIMU, OOOOIICHHS), PaCKpPhIBaTh CMBICT OHOJOTHYECKHUX
HNOHSTUN (BBLIEIATH UX XapaKTEpHbIE PU3HAKH, YCTAHABINBATh CBA3H C APYTUMU NOHITUIMHU);

OTIPENeNIATh IEIH JEATSILHOCTH, 3a/aBas IapaMeTpbl U KPUTCPUM HMX JTOCTHIKCHUS,
COOTHOCHUTD PE3YJILTAThI ACATCIBHOCTHU C TOCTABJICHHBIMU LCIIAMU;

WCIIOJIh30BaTh OHMOJIOTUYECKUE TOHATHUS ISl OOBSCHEHHUS (AaKTOB W SIBICHUH >KUBOU
HPUPOABL,;

CTPOUTBH JIOTUYECKHE PACCYXJICHUS (MHIYKTUBHBIC, JEAYKTUBHBIC, [0 AaHAJOTHH),
BBIABJIATH 3aKOHOMCPHOCTU W IMPOTHBOPCYHA B paCCMAaTPUBACMBIX ABJICHHUAX, q)OpMy.HI/IpOBaTB
BBIBOIbI M 3aKJIFOUCHHS,

IMPUMCHATH CXEMHO-MOJCJIIbHBIC CPCACTBA AJIA MPCACTABICHUA CYIICCTBCHHBIX CBA3EH U
OTHOIICHHWI B M3y4YaeMbIX OHMOJIOTUYECKUX OOBEKTaX, a TaKXKe MPOTUBOPEUYMH PA3HOTO poja,
BBISABJICHHBIX B pa3JIMYHBIX I/IH(i)OpMaLII/IOHHBIX HCTOYHHKAX,

pa3pabarbiBaTh IUIAH pEIICHUS MPOOJeMbl ¢ y4ETOM aHaIM3a UMCHOIIUXCS
MaTepHaIbHBIX U HEMAaTEPUAILHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCATEIBHOCTh, OICHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OLCHUBATb PUCKHU HOCJIG[[CTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIMHUPOBATh M BBINOJHATH PAa0OTy B YCIOBUSIX PEabHOrO, BUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEATHBHOE MBIIUICHUE PU PEIICHUH XHU3HECHHBIX IPOOJIEM.

2) 6a30BbIe HCCIE0BATENBCKHE TEHCTBUS:

BJIQJICTh HABBIKAMU Y4eOHO-MCCIICIOBATEILCKOW M MTPOSKTHON NIEATEILHOCTH, HABBIKAMU
paszpeuieHus mpooieM, CocOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY HOUCKY METOOB
pelIeHus MPaKTUUECKHX 3a7a4, MPUMEHEHHUIO Pa3IMUHbIX METOIOB MO3HAHUS;

HCIIOJIB30BATh PA3JIMYHBIC BHIAbI ACATCIIBHOCTU IO IMOJYYCHHUIO HOBOT'O 3HAHUA, €TO
MHTEPIIPETAIUU, TPEOOPa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUSX, B TOM YHUCIE TPH
CO3JaHun y‘~IG6HI)IX " COLMAJIbHBIX ITPOCKTOB,

(bopMUPOBATh HAYYHBIN TUIT MBIIIJICHUS, BIAJETh HAYYHON TEPMUHOIOTHEH, KITFOUEBBIMU
IIOHATUAMHU U METOJJaMHU,

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7aud B OOpA30BaTENbHON AEATEIHHOCTH U
JKU3HCHHBIX CUTYallUsIX;

BBISIBJISITh TPUYUHHO-CIEJCTBEHHBIE CBA3M M AaKTyaJlHM3WpOBaTh 3a/ady, BBIIBHTaTh
THUIIOTE3Y eé pemiCHusd, HaXOAWUTb AapPryMCHTBbI [JIsI OJO0KaA3aTCIbCTBA CBOUX yTBep)KI[eHPIﬁ,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIIM3UPOBATH IIOJYYCHHBIC B XOJAC PCHICHUA 3adadyu pPE3YJbTaThbl, KPHUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIIECTBIIATH 1IEJICHANPABICHHBIN MOWCK MEPEeHOoca CPEICTB U CIIOCOOOB JEWCTBUS B
poeCCHOHAIBHYIO CPEY;

yMeTb TIEPEHOCHTh 3HAaHWA B I[IO3HABATENbHYI0O M  MPAKTHYECKyl0 o0yacTu
KHU3HCCATCIIbHOCTH,

yMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUT'aTb HOBBIC HJCH, IpcjiaraTb OpPUTHHAJIBHBIC IMOAXOJAbI W PCUICHUA, CTABUTH
poOJIEeMBI U 3aJ1a4H, JOMYCKAIOIINe aTbTePHATUBHBIC PEIICHUS.

3) paGora ¢ nngopmanmeii:

OPUEHTHUPOBATHCS B PA3NTMYHBIX MCTOYHHMKAX MHPoOpManuu (TEKCTe y4eOHOro Mmocoowus,
HAYYHO-TIOMYJIIPHON JIUTEpaType, OMOJOTHUYECKUX CIOBApAX M CIIPABOYHHUKAX, KOMIBIOTEPHBIX
0a3zax maHHBIX, B MHTepHETE), aHANM3UPOBATh HH(POPMAIMIO PA3IMYHBIX BHUIOB W (opm
MMpEaACTaBJIICHUA, KPUTUYCCKU OLICHUBATH eé JOCTOBCPHOCTb U HCIPOTUBOPCUUBOCTD,



(GbopMyIHMpOBaTh 3alpoChl W MPUMEHSATH Pa3IMYHBICE METOABl MPU IMOUCKE W OTOOpe
Ouosornueckoil nHpopMaIuu, HeOOXOAMMOM JIJIs1 BBITIOJHEHUSI YIeOHBIX 3a/1a4;

MpPUOOPETaTh OMBIT HCIOJB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPILEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIh30BAHUS PA3IMUHBIX ITOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTHMAJbHYIO (OPMY TpEACTaBICHUS OUOIOTHYECKOM
uHpopmaruu (cxemsl, Tpaduku, AHArpaMMBbl, TaOJIUIIBI, PUCYHKH U JPYTOe€);

WCIOJIb30BaTh HAy4YHBIM S3bIK B KAueCTBE CPEICTBA MPU paboTe ¢ OMOIOTHYeCKOn
UHpOpMaLKEH: TPUMEHITh XUMHUYECKUE, (PU3MUECKUE M MaTEeMAaTUYCCKHE 3HAKH M CHUMBOIIBL,
dbopmynel, abOpeBUATypy, HOMEHKIATYPY, HCIONB30BaTh M MPEOOpPa3OBHIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIIQJICTh HABBIKAMU PACIO3HABAaHWS W 3aIluThl HWHpOpMamwu, WHHOPMAIMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJjiajieHHe YHHBEPCATbHBIMH KOMMYHHKATHBHBIMH 1€CTBUSAMHE:

1) oomennue:

OCYHIGCTBJI?[TI) KOMMYHI/IKaIII/II/I BO BCECX C(i)ean KHU3HHU, aAKTUBHO y‘-IaCTBOBaTI) B AUaJIore
WM JIMCKYCCHH TI0 CYIIECTBY 0OCYXIaeMOi TeMbl (YyMEHHE 3a/1aBaTh BOIIPOCHI, BHICKA3bIBATH
CY)KI[eHI/If[ OTHOCUTCJIBbHO BBIIIOJIHCHU HpeﬂHaFaCMOﬁ 3aJda4u, y‘II/ITI)IBaTI) I/IHTepeCI)I n
COIJIaCOBAHHOCTD TMO3HUIIUI APYTUX YYACTHHUKOB JIHAJIOTa W JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPENCTBA OOIICHHS, MOHUMATh 3HAYEHHE COLUAIBHBIX
3HAKOB, MPEINOCHUIOK BOSHUKHOBEHHS KOH(QIMKTHBIX CUTYaIlMi, YMETh CMST4aTh KOH(IMKTHI U
BECTH IIEPETOBOPHI;

BJIAJE€Th PA3IMYHBIMU CIIOCO0AMK OOLIEHUS M B3aMMOJAEHCTBUS, [TOHUMATh HAMEPEHUS
JIPYTUX JIIOACH, MPOSBIATh YBAKUTEILHOE OTHOIIECHUE K COOECEIHUKY U B KOPPEKTHOU (popme
(bOpMyIHPOBATH CBOU BO3PAKEHHUS;

Pa3BEPHYTO W JIOTHYHO M3JIaraTh CBOK) TOYKY 3PEHHS C HCIIOJB30BAHHEM S3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs IeSITeIbHOCTh:

MIOHUMATh U HCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHONW ¥ MHIUBUAYAIbHON pabOThI MpU
peleHny OMOIOTNYeCKoi MpobsieMbl, 000CHOBBIBaTh HEOOXOAUMOCTh MPUMEHEHUS TPYIIOBBIX
(dbopM B3aUMOAEHMCTBUS TP PELICHUH yueOHO! 3aauu;

BBIOMPATh TEMaTHKy M METOJbl COBMECTHBIX JAEHUCTBHM C y4€TOM OOIIMX HHTEPECOB M
BO3MOKHOCTEH Ka)KJIOTO 4IEHA KOJUIEKTHBA,

IIPUHUMATh LEIM COBMECTHOM JEATEIBHOCTH, OpPraHU30BBIBATH W KOOPAMHUPOBATH
JEUCTBUSI N0 €€ JOCTHIKEHHUIO: COCTABJIATH IIAH JEHCTBHM, PAacHpelessiTh PONH C Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYXIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHHMBATh KaueCTBO CBOETO BKJIAJIa U KaXJA0I0 yYaCTHUKA KOMaH/bl B OOIIUI pe3yabTaT
10 pa3paboTaHHBIM KPUTEPHSIM;

IpeAJIaraTb HOBBIE NPOEKTHI, OLICHUBATh MJEU C NMO3WULWH HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE ITOBEJACHUE B DPAa3IUYHBIX CUTYalHsX,
IPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU JAEHCTBUAMM:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS Ui BBIABICHHS NPOOJIEM M UX PEIICHUS B
KHU3HCHHBIX U y‘le6HBIX CUTyalUsIX,



BBIOMpATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH LIEJICBBIEC H CMBICIIOBBIC YCTAHOBKU B CBOMX
JNEWCTBUSAX M IOCTYNKAaX IO OTHOIIECHHWIO K YKMBOHM TPHPOJE, CBOEMY 3IOPOBBIO H 3I0POBBIO
OKpY’KaloIINX;

CaMOCTOSITEIIHO OCYILECTBIISATh IMO3HABATEIBHYIO JEATEIBHOCTD, BBISBISTH MPOOJIEMBI,
CTaBUTh W (OPMYyTUPOBATH COOCTBEHHBIC 3aJauyud B 00pa30BaTEIbLHON JEATEIHHOCTH U
KU3HCHHBIX CHTYallUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH PELICHUsS TPOOIEMBI C YIETOM UMEIOIINUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEIIOYTCHUH;

J1aBaTh OLICHKY HOBBIM CHTYaIlHsIM;

pacImpsATh paMKH Y4eOHOTO IIPeIMETa Ha OCHOBE JIMYHBIX TPEANOYTEHHIA;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLICHUBATh MIPHUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSBICHHUIO IIUPOKOW OJPYIUIMH B PasHBIX
00J1acTsIX 3HAHWUI, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLCHKY HOBBIM CHUTyallUsIM, BHOCHUTb KOPPCKTUBLI B ACATCIIbHOCTb, OLICHHWBATDH
COOTBETCTBHE PE3YJIBTATOB EIISM;

BJIaACTh HABBIKAMU O3HaBaTeIbHONI pe(l)JICKCI/II/I KaK OCO3HaHHUA COBCPIIACMbIX HeﬁCTBHﬁ
¥ MBICJIUTEILHBIX MIPOIIECCOB, HX PE3YJILTATOB M OCHOBAHWM, MCIIOJIL30BaTh MPUEMBI peIIeKCHI
JUISL OLICHKU CUTYaI[H, BIOOpAa BEPHOT'O PELICHMUS;

YMETH OILIEHMUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATH PEIICHUS 110 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOsl U IPYTHX:

IIPUHUMATD ce0s, TOHUMast CBOM HEJAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPHU aHAINU3€E PE3YJIbTaTOB AEATEIbHOCTH;
IIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpenmetHbie pe3ynbTarhl ocBoeHus rnporpaMmmbl COO mno Ouosiornu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue Uist yueOHoro npeamera «buosorusy HaydHble 3HAHMS, YMEHUS U
CITOCOOBI JecTBUI o OCBOCHHIO, WMHTEPIpETANN
U peoOpa3oBaHUIO 3HAHUHN, BUJIbI JESATEILHOCTH I10 MOJIYYEHHIO HOBOTO 3HAHUS U PUMEHEHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYyaIlUsX, a TaKXKe B PEaJTbHBIX >KU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpamme npenMeTHble pe3yabTaThl MPEICTaBIEHBI 1O ToJlaM
00yJeHwusI.

[IpenMeTHbie  pe3ynbTaThl OCBOEHHUs ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE W PO OMOJIOTUM B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMM COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6I/IOJ'IOFI/II/I, (1)YHKHI/IOH3JILHOﬁ TpaMOTHOCTH Y€JIOBCKA AJIA PCIICHHA )XKU3HCHHBIX 3a/1a4,

YMCHHC paCKpbIBATbL COACPIKAHUC 6I/IOJIOI‘I/I‘-IGCKI/IX TCPMHUHOB U MOHATHH: KHN3Hb, KJICTKA,
opraHus3M, Meraboiu3M (0OMEH BEmeCTB W NPEBpAIlEHHE JHEPTrUu), TOMEOoCTa3



(camoperynsusi), ypOBHEBash  OpraHU3alMs JKUBBIX  CHUCTEM, CaMOBOCIPOHM3BEICHUE
(penpoaykuusi), HacJIeACTBEHHOCTh, HK3MEHUYUBOCTh, POCT U Pa3BUTHE;

yMEHHUE u3jaraTb OWOJIOTHYECKHE TeOpHH (KIETOYHAs, XpPOMOCOMHas, MYyTallMOHHas,
[EHTpaJbHAs JIorMa MOJEKYJsipHOW Ouosorun), 3akonel (I. Mengens, T. Moprana, H.
W. BaBunoBa) u yueHus (0 IEHTpax MHOTOOOpasus ¥ MPOUCXOKICHHS KYJIbTYpHBIX pacTeHuii H.
W. BaBuiosa), onpeneisaTh TpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BIJIQJIETh METOAAMU HAYYHOTO MO3HAHHS B OMOJOTHH: HAOMIOACHUE M OMHCAHUE
JKUBBIX CHCTEM, I[IPOLIECCOB W SIBJICHUN, OpraHu3alus U TMPOBEACHHE OHUOJIOrHYECKOTO
OKCIIEPUMEHTA, BBIIBW)KEHUE TMIIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXIY HCCIENYEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOpUH U 3aKOHOB, YMEHUE JIEJIaTh BBIBObl HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATHh CYIIECTBEHHBIE IPU3HAKA BUPYCOB, KJIETOK IMPOKAPHUOT U 3YKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH IMPOIIECCOB: 0OMEHa BEIIECTB U
MpEeBpalleHHs] YHEPrUH B KIIETKE, (POTOCHHTE3a, MIACTHYECKOIO0 M IHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJOTBOPEHUS], PA3MHOXKEHUS, MHIAUBUAYAIBHOIO PAa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE MPUMEHATH MMOTyYeHHBIE 3HAHUS 151 OOBSICHEHUST OMOJIOTHYECKUX TPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C ENIbI0 00ecTieueHust
0€30MaCHOCTH CBOEr0 3J0pOBbS U 370pPOBbSl OKPYXKAIOLIUX JIIOJEH, COOMI0OJEHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHON cpele, MOHMMaHHE HEO0OXOIUMOCTU
UCIIOJIb30BaHUsl JOCTUKEHUN COBPEMEHHON OMOJIOTMM U OMOTEXHOJOTMH JUIsl palliOHAIBHOTO
PUPOJOTIOIb30BAHMS;

YMEHHE pelIaTh JIIEMEHTAPHBIE TEHETHYECKHE 3aJaud Ha MOHO- W JAUTHOPHIHOE
CKpEeIlMBaHKE, CIETNIEHHOE HACTE0BaHNE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUISL TIpEe/ICKa3aHus Hacle0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH Ja00paTOpHbIE M MpPaKTUYEeCKHe paboThl, COONIOIATh MpaBUiIa MpU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh U HMHTEPIPETUPOBATH HMH(OpPMAIMIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAy4YHbIE 3HAHUS U3 Pa3jIMYHbIX HCTOYHUKOB (CpelCcTBa
MaccoBOW HMH(pOpMaIMK, HAYYHO-TIONMYJISIpHbIE MaTepHalibl), STHYECKUE ACHEKThl COBPEMEHHBIX
HCCIICAOBAaHUN B OMOJIOTMHU, MEAUIIHE, OMOTEXHOJIOTHH;

YMEHHE CO03/1aBaTh COOCTBEHHbIE IHCBMEHHbIE M YCTHBIE COOOLIEHHs, 00001mas
OMOJOTHYECKYI0O HMH(QOpPMAIMI0 U3 HECKOJbKMX MCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
HNOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl OCBOCHMsSI  yueOHoro mpeamera «buomorusi» ¢ 11
KJlacce I0JKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTMM B CHUCTEME HAy4YHOTIO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
Ouosnoruu, QyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKA /ISl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE pAacKpbhIBaTh COJIEp)KaHUE OHOJOTMYECKUX TEPMUHOB U TMOHSTHHA: BUJ,
HOMyNsAus,,  TeHO(OHI,  JBOJIONMS,  JBWKyIIME  CHIbl  ((aKTOphl)  HBOJIOLHH,
MPUCTIOCOOICHHOCTh OPraHU3MOB, BHJI000pa30BaHHUE, IKOJOTHYECKUE (PAKTOPHI, IKOCHUCTEMA,
NPOJAYIEHThl, KOHCYMEHTBI, pPEAYLEHTbl, I€Nu MUTaHUs, DKOJIOTMYEcKas MHUpaMUJa,
ouoreorieHo3, obnocdepa;

yMEHHE Wu3jaraTb OHOJOrHMuYecKue Teopun (dBomounoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKash TEOpHUs HBOJIIOLINK), 3aKOHBl U 3aKOHOMEPHOCTH (3apojbliieBoro cxojcrtBa K.
M. bapa, yepenoBaHus INIaBHbIX HampasiieHu# U nyrei sBomonuu A. H. CeBeproa, yueHus o
6uoctepe B. U. BepHanckoro), onpeaensTs TpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM;



YMEHHUE BIIQJIETh METOJAAMU HAYYHOTO MO3HAHMs B OMOJOTMH: HAOIIOACHUE U ONUCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBJICHUN, OpraHu3alus U TPOBEACHHE OHOJIOrHYECKOTO
OKCIIEPUMEHTA, BBIABIDKEHHE THUIOTE3bl, BBISBICHHE 3aBHCHUMOCTH MEXIY HCCICAYEMBbIMU
BEJIMYMHAMHU, OOBSICHEHHE NOJYyYEHHBIX PpEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX IOHATHUH,
TEOPHA U 3aKOHOB, YMEHHE JI€IaTh BBIBOJIBI HA OCHOBAaHHH MOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE MPU3HAKK CTPOCHUS OHOJOTHYECKHX OOBEKTOB:
BUJIOB, MOMYJSIUI, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLEHTOB, OMOTEOLIEHO30B M 3KOCHUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHOM  M3MEHYMBOCTHU, €CTECTBEHHOTO  OTOOpa,
BU000Pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, JEHCTBHS JKOJIOTMYECKUX (PAaKTOPOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPIHU B 3KOCHUCTEMAaX, AHTPOIIOT€HHBIX U3MEHEHUI
B JKOCHUCTEMaxX CBOEH MECTHOCTH, KPYrOBOPOTa BELIECTB M OMOT€OXMMHUYECKHX ILIHKIOB B
ouocdepe;

yYMEHHUE MPUMEHSATH MOJy4YeHHbIE 3HAHUS JUI OOBSICHEHUS! OMOJIOTMYECKUX TPOILIECCOB U
SIBIICHUH, 17151 IPUHATUS IPAKTUUYECKUX PELICHUI B MOBCETHEBHOM KU3HHU C IENIbI0 00ecTieueHust
0€30ITaCHOCTH CBOETO 3[0POBbS U 3/I0POBBSl OKPYKAIOIIUX JIIOJEH, COONIONEHUS HOPM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKAloIled MNPUPOAHON Cpele, MOHHMaHuEe HEOoOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOMU ouosorun ISt panroHaIHLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pelarh 3JIeMEHTapHbIe OMOJIOTMYECKHE 3a/la4M, COCTaBIATH CXEMBI IepeHoca
BEIIECTB U SHEPTUU B IKOcHUCTeMax (L[ENH MUTAHUsA);

YMEHHUE BBHINOIHATH JTAOOpaTOPHBIE W MPAKTHYECKHE padOThI, COOMIONATh MpaBUia IpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OICHWBATh M HHTEPIPETHPOBATH HH(GOPMAIHMIO OHOIOTHYECKOTO
COJlep’KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYUYHbIE 3HAHUS U3 Pa3jIMYHBIX HCTOYHUKOB (CpelacTBa
MaccoBOW WH(OpPMANWK, HAYYHO-TIOMYJSIPHbIE MaTepuallbl), pPacCMaTpPHBATh TJI00ATBLHBIC
9KOJIOTHYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
TIO3HIINIO;

yYMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHbIE U YCTHBIE COOOLIeHMs, 0000mas
Ouonornyeckyro WHGOPMAIMIO H3 HECKOJIBKMX HWCTOYHHKOB, TPAMOTHO HCIOJIb30BATh
HNOHATUIHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne | HanmenoBaHue pa3ienoB U TEM NPOrpaMMBbl KosnmuecTBo yacos OnexTpoHHbIe (UG POBBIE) 00pa30BaTEIIbHBIE
n/n Bceero KonTtpoJsibHbie [IpakTrueckue pecypchl
paboThI paboThI
1 buonorus xak Hayka 2 0 0.5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
2 JKuBbIe cCTEMBI M IX OpraHu3aIus 1 0 0 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c292]]
3 XUMHYECKUH COCTAB M CTPOCHUE KIIETKU 8 0 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
4 JKuzHenesTenbHOCTh KICTKH 6 1 0 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41c292]]
5) Pa3zmHOXEeHME M MHIUBUAYAIBHOE PA3BUTHE 5 0 1 [[BubnuoTexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292]]
6 HacneacTBeHHOCTh M N3BMEHUMBOCTD 8 1 15 [[BubnuoTexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292]]
7 Cenexiust opranu3mMoB. OCHOBBI 3 0 0 [[BubmuoTexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292]]
8 PesepBHOE Bpems 1 0 0 [[bubmmoTeka [IOK
https://m.edsoo.ru/7f41c292]]
Jlo6aBUTh CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 2 4
[TPOTPAMME
11 KJIACC
No HanmenoBanue pa3ienoB u Tem KonnyecTBo yacos OnekTpoHHbIe (IU(PpPOBHIE) 00pa3oBaTEIbHBIC
/11 MIPOTPAMMBI Bcero Kontposnbhbie [IpakTrueckue pecypceel
paboThI paboThI
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1 DBOJFOLIMOHHAS OHMOJIOTHS 9 0 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41cc74]]
2 Bo3HuKHOBEHME M pa3BUTHE KU3HU Ha 9 0.5 0.5 [[PubmuoTexa [JOK
3emiie https://m.edsoo.ru/7f41cc74]]
3 Opranu3Mbl 1 OKpYKaroIas cpeaa 5 0 1 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
4 Coo01ecTBa 1 SKOJIOTUUECKHE 9 0.5 0 [[PubmuoTexa [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74]]
5 PezepBHOE Bpemst 2 1 0 [[PubmuoTexa [JOK
https://m.edsoo.ru/7f41cc74]]
JloGaBUTH CTPOKY
OBIIEE KOJIMYECTBO YACOB I10 34 2 2.5

[TPOTPAMME
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