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Paznen «Padouune nporpaMmmsbl y4eOHbBIX IIPeIMETOB

OrJaBjenue
[TosicHuTeIbHAS 3alIMCKa
1. conepxkanue o0yueHusl,
2. IUTaHUPYEMBbI€ PE3YIbTAaThl OCBOCHUSIIPOrPaMMBI 10 MaTEMAaTHKE,

3. TeMmaTHYecKoe IUIaHUPOBAHHE, B TOM 4YHCIE C Yy4dyeToM pabouei
MporpaMMbl BOCHUTAaHHUS C YKA3aHUEM KOJIMYECTBA YACOB, OTBOAMMBIX Ha
OCBOCHME KAXXKIOU TEMBI

INOACHUTEJIbBHASA 3AIINCKA

[Ipu pazpaboTke mnporpamMMmbl 0 OHWOJIOTMH TEOPETUYECKYIO OCHOBY ISl OMpeeNieHuUs
MOJIX0/0B K (OPMHUPOBAHMIO COAEpKaHUS ydeOHoro mnpenmera «buomorus» cocTaBuiu:
koHentyanbHble nojoxeHuss ®I'OC COO o B3auMoOOYCIOBICHHOCTH LEJeH, coaep>KaHus,
pe3ynabTaToB 00y4eHHS W TpeOOBaHWW K YPOBHIO IMOJTOTOBKH BBITYCKHHUKOB, TOJOXEHUS 00
o0IMX LEesIX M MPUHIUINAX, XapaKTEePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero obpaszoBanus B Poccuiickoit denepaiuu, a Takxke MOJ0KEHUS O criennupuke OMOIOTUH,
e€ 3HAUYCHUWU B TO3HAHUU KUBOW MPHUPOABI U 00ECNEUYEHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSIM, ONPEICNICHBl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma o Guosoruu Ma€T MpencTaBieHHE O e, 00 o0miel cTpaTeruu 00y4eHus,
BOCIIUTAaHUS M PAa3BUTUS OOYYalOIIUXCS CpeAcTBaMu ydeOHoro mpeamera «buomnorusy,
onpezenser o0sg3aTeNbHOE NPEAMETHOE COJIEp)KaHUE, €ro CTPYKTYpYy, paclpelieleHue I10
paszenaM M TeMaM, PEeKOMEHAYyeMYI0 MOCIeN0BaTeIbHOCTh M3y4YeHHs y4eOHOTro marepuaia ¢
Y4ETOM MEXIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKH 00pa30BaTENbHOIO Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH 00YyJaroLIXCsl.

B mporpamMe mno OHOJOTMH TakXKe YYWUTBHIBAIOTCS TpeOOBaHMUS K IJIAHUPYEMbIM
JUYHOCTHBIM, METallPeIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMUPOBAHUU
OCHOBHBIX BHJOB yu4€OHO-TIO3HABATEIBLHOMN JIEATETLHOCTH/y4eOHBIX TEUCTBUI 00yJaIONUXCs 110
OCBOCHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa30BaHMsL.

B mporpamme no Ouonorun (10-11 kmaccel, 6a30Bblli ypOBEHb) peaIi30BaH MPHUHIIMII
MPEEeMCTBEHHOCTH B UW3Y4YeHUHM Ouosiorud, Omarojgapss 4eMy B HEW MpocMaTpUBaeTCs
HAIPaBJIEHHOCTh HA PAa3BUTHE 3HAHHM, CBSI3aHHBIX C (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOI'O
MHUpPOBO33PEHHUSI, LEHHOCTHBIX OpPUEHTALMM  JUYHOCTH, HKOJIOTUYECKOTO  MBIIIJIEHUS,
MPEJICTAaBICHU O 3J0pOBOM 00pa3e JKM3HM U OEpeXHBIM OTHOIIEHHEM K OKpYyKarolen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydeHHEM OOLIEOMOIOTHYECKUX TEOpUH, a Takke
3HAHUN O CTPOEHHH >KHMBBIX CHCTEM Pa3HOT0 PAHTa M CYHUIHOCTU OCHOBHBIX NMPOTEKAIOMIMX B HUX
IPOIIECCOB B TMPOrpaMMe MO OHOJOTMU YJEeNEeHO BHHUMAHHE HCIIOJIB30BAHMIO ITOJYYEHHBIX
3HAHUU B MOBCEJHEBHOM JKU3HM JIJISl PEILIEHUS IPUKIAIHBIX 3a/1a4, B TOM YHUCIIE: MPOPUIAKTHKI
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHUYECKOrO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS HKOJIOTHUYECKHU 11€JIeCO00pa3HOro MOBEIACHHS B OKpY)Karolled MpUpOIHON cpeje,
aHaJIM3a BIMSHUS XO3AWCTBEHHOM JESATENbHOCTH YEJIOBEKa Ha COCTOSHHE NPUPOAHBIX U
HCKYCCTBEHHBIX IKOCHCTEM. YCHJIEHHE BHMMAHMS K NPUKIAJAHON HANpPaBIE€HHOCTH Y4eOHOTO
npeamera «bUOJIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBIO 00ECeUeHHs YCIOBUHM Ui pelieHust
OJIHOM M3 aKTyaJIbHbIX 33/1a4 HIKOJBHOTO OMOJIOrHYECKOro 00pa3zoBaHus, KOTOpasi Mpeanoaraer



dbopMupoBaHHe Yy OOYYAIOIIUXCS CIOCOOHOCTH aJalTHPOBAThCS K H3MEHEHHSIM JIUHAMHYHO
Pa3BUBAIOILETOCS COBPEMEHHOTO MUPA.

Buonorusi Ha ypoBHe cpefHero o0mero odpa3oBaHus 3aHMMaeT BaxHoe MecTo. OHa
obOecnieunBaeT (QopMUpOBaHUE y OOYyUYaIOUIUXCS MPEACTABICHUNH O HAyYHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOM MPUPO/IE, €€ OTIIMYUTENBHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alyd M 3BOJIIOLMM, CO3MAa€T YCIOBUS IS ITO3HAHMUS 3aKOHOB YKUBOM NPHUPOIBL,
dbopMupoBaHus (YHKIIMOHATBHOW TPAMOTHOCTH, HABBIKOB 30POBOTO M Oe30macHoOro odpasa
JKU3HH, 9KOJIOTUYECKOT0 MBIIUICHMS], IECHHOCTHOI'O OTHOILIEHHUS K )KMBOM IPUPOJIE U YEIIOBEKY.

Bonbmoe 3HayeHne OWOJOTHS WMEET TakKe Uil pEIIeHUS BOCIUTATENbHBIX U
pa3BUBAIOIIMX 33/1a4 CpeJHEro oluiero oopazoBanus, conuanuzanuu odydaromuxcs. M3ydenue
Ounonoruu obecrieynBaet yCIIOBUS JUISL (hopMupoBaHHUs MHTEJUICKTYaJIbHbIX,
KOMMYHHKAIIMOHHBIX U MH(QOPMAIIMOHHBIX HABBIKOB, ICTETUYECKOM KYJIBTYpbI, CIOCOOCTBYET
WHTETpaIy OUOJIOTMYECKUX 3HAHUU C TPEJCTABICHUSIMU U3 JPYIrUX YYeOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHUH U reorpaduu. HazBanHbIe M0JI0KEHUS O ITpeIHA3HAYCHUH Y4eOHOTO
npeamera «bUONOTHS» COCTaBHIM OCHOBY JUISL OMNpEIeNeHHs MOJIXOAO0B K OTOOpy u
CTPYKTYPUPOBAHUIO €TO COAEPKAHUS, TPEJICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

OTt60p conmepkanus yueOHOTO TipeameTa «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH
C MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM O0YYaIOUIHeECs TOJKHBI
OCBOMTH 3HAHUS M YMEHUS, 3HAUMMbIC i1 (OPMHUPOBAHUS OOILEH KYJIbTYPHI, ONPEIACIISIONINE
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPYKAIOIIEH NPUPOIHON cpene, BOCTpeOOBaHHBIE B
MOBCETHEBHOM JKM3HU U MPAKTHUYECKOU AesTeibHOCTH. Oco00€ MECTO B 3TOM cHUCTEMEe 3HAHUUN
3aHUMAIOT d3JEMEHTBl COJIEp’KaHusl, KOTOphIE CIy>KaT OCHOBOM i  (QopMHUpOBaHUS
IPEJICTaBICHUA O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHE MHpa U LEHHOCTHBIX
OpHUEHTAIMAX JTUYHOCTH, CIIOCOOCTBYIOIINX I'YMaHU3AlUK OHOJIOTHYeCKOro o0pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpKaHUs Y4eOHOro MaTepuajlia B IpOrpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTENBHBIX OCOOEHHOCTSX
J)KUBOM TNPUPOIBI, O €€ YpOBHEBOM OpraHM3alUd W JBOJIOLHMU. B COOTBETCTBMHM C 3THUM B
CTpYKType ydeOHOro mpeamera «bHonOrus» BBIIEICHBI CIEAYIOIINE COJIepKaTeNbHbIe TUHUU:
«buonorus kak Hayka. MeTosbl Hay4HOro no3HaHus», «Kierka kak Ononoruyeckas CUCTEMay,
«Opranu3m Kak Ouonoruyeckas cuctemay, «CucteMa ¥ MHOroodpasue OpraHHYecKOro Mupay,
«OBOJTIOLINS KUBOH MPUPOAB», « DKOCUCTEMBI U MPUCYILITUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
00yJarouMMucs 3HAHUSAMH O CTPYKTYpHO-(YHKIIMOHAJIBHON OpraHU3allMi >KUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHrne YMEHUI UCIOIb30BaTh 9TU 3HAHMS JJIsi TPAMOTHBIX JIEHCTBHI B
OTHOIIIEHUU OOBEKTOB KMBOM MPUPOJIBI M PEIICHUS PA3TUUHBIX KU3HEHHBIX MPOOJIEM.

Jloctuxkenne 1enu u3ydeHUs ydeOHoro mpenmera «buonmorus» Ha 0a30BOM ypOBHE
o0ecrieunBaeTcs pelieHueM CIEAYIOMNX 3a1au:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMBbl 3HAHUN O OHONOTHYECKUX TEOPHUSIX, YUCHHSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3aX, MpaBUiIax, CIYKallUX OCHOBOH Uil (pOpMUpPOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KApTUHE MHUpPAa, O METOJAaX HAyYyHOTO IO3HaHUS,
CTPOEHUH, MHOT0OOpa3sMy U OCOOEHHOCTSX MHMBBIX CHCTEM pPAa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX  COBPEMEHHBIX UCCIIEIOBAHMSIX B OMOJIOTHH;

¢dbopMupoBaHHue y OOydaroluxcs MO3HABaTENbHBIX, MHTEIEKTYaJIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH B MpoIecce aHAIM3a JAHHBIX O IMyTSAX Pa3BUTHUS B OMOJIOTUU HAYYHBIX B3TJIS/IOB,
UJIeH ¥ TIOJIX0JI0B K U3YyYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpTraHU3aIliu;

CTaHOBJIIEHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHATBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHATH M OIEHUBATH SIBIICHUS OKPYKAIOIIEro MUpPA KXKUBOU MPUPOABI HA
OCHOBaHUU 3HAHUU M OMBITA, TOJYYSHHBIX MPU U3yUYEHUU OUOJIOTHH;

¢dbopMupoBaHHE Y OOy4aroUMXcsd YMEHUN WIUTIOCTPUPOBATH 3HAYEHHE OHMOJIOIMYECKUX
3HAHUN B MPAKTUUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTUU COBPEMEHHBIX MEAUIIMHCKHUX
TEXHOJIOTHI 1 arpoONOTEXHOJIOTHH;



BOCIIUTAHHE YOKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS YEIOBEKOM KUBOUW MPUPOIBI,
HEOOXOIMMOCTH OEpPEKHOTO OTHOUICHHUS K HEl, COONIOIEHUS AITUISCKUX HOPM TIPU MTPOBEACHUN
OMOJIOTNYECKHUX MCCICIOBAHUM;

OCO3HAHME IIEHHOCTH OMOJIOTUYECKUX 3HAHWW JUIS TIOBBINICHHUS YPOBHS HKOJIOTHYECKOM
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PCHHUS,

pUMEHEHHE NPUOOPETEHHBIX 3HAHUM M YMEHWH B MOBCETHEBHOW JKU3HU JIJISI OICHKH
MOCIIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHUIO K OKPYXKAIoMel cpene, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHKE U COOJI0ICHHE Mep TPO(DHIIAaKTHKH 3200JI€BaHUMA.

B cucreme cpennero obmiero odpazoBanusi «buonorusy, u3ydaemasi Ha 6a30BOM YPOBHE,
SIBIISICTCSL  00sI3aTEIIbHBIM yUEOHBIM TIPEJMETOM, BXOJSIIMM B COCTaB MPEAMETHOW 00JIacTH
«EcTecTBEeHHO-HAYUYHBIC MTPEIMETHIY.

Jliist u3yueHusi Onosoruv Ha 6a30BOM YPOBHE CPEIHEr0 O0IIero oOpa3oBaHUs OTBOJUTCS
68 yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 gac B Henento).

COJAEP/KAHUE OBYYEHUA
10 KJIIACC

Tema 1. Buosiorus kak Hayka.

buonorus kak nayka. CBsi3b OMOJOTUHM C OOIIECTBEHHBIMH, TEXHUYECKUMHU U JAPYTUMU
€CTECTBCHHBIMU HayKaMu, (Quiocodueir, 3TUKOW, 3CTETUKON W mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUN COBPEMEHHOM HayuyHOU KapTUHBI Mupa. CucTeMa OMOJIOTHYeCKUX HayK.

MeTto/1bp1 T03HaHUS )KMBOW IPUPO/IbI (HAOJII0IEHUE, SKCIIEPUMEHT, OMIMCAHNE, U3MEPEHUE,
KJ1accu(UKalus, MOJICTUPOBAHKE, CTATUCTUYECKass 00pab0TKa JaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. Hapun, I'. Mennens, H. K. Konbuios, JIxx. Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IPUPOBDY.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

[Ipaktnueckast padora Ne 1. «lcnonp3oBaHue pa3iMuUHBIX METOJOB MpPU HU3YUEHHUH
OMOJOTUYECKIX 0OBEKTOB.

Tema 2. /KuBble cucTeMbI M UX OPraHU3aIHA.

XKusble cuctemsbl (OMocHCTEMBI) Kak HpeaMeT W3ydeHHsl Ouonoruu. OTinyue KUBBIX
CHUCTEM OT HEOPTAHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3HOOOpa3ue. YPOBHU OpraHU3aIMUd OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1IeHOTHUECKUI ), ONOCEPHBII.

JdemoncTpanum:

Tabmuubl U cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HUY», «YPOBHH OpraHU3AIMH >KHUBOU
PUPOIBIY.

ObopynoBanue: moaens Mosekybl JJTHK.

Tema 3. XuMHYECKHUI COCTAB U CTPOEHUE KJIETKH.

XVUMHUYECKUH  COCTaB  KJIETKM.  XHMMHUYECKHME  DJIEMEHTBI:  MaKpOdIJIEMEHTHI,
MUKpO3JIeMEeHThI. Bosla 1 MUHEpasbHbIE BEIlEeCTBA.

@yHKIMM BOJIbI M MHUHEPAJIBHBIX BELIECTB B KieTke. llogaepkaHue OCMOTHYECKOTO
OanaHca.

benxu. Cocta u cTpoeHue 0enkoB. AMMHOKHUCIIOTH — MOHOMEpHI OenkoB. HesameHnumbie
U 3aMEHHMbl€ AMHMHOKHUCIOTHL. AMHHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpbl OEIKOBOI
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS M YETBEPTHUYHAS CTPYKTypa). XUMHUECKUE
cBoMcTBa 0enKoB. buonornyeckue GyHKIIM OEITKOB.



®epmeHTHl — Ouonormueckue karanuzaropbl. CTpoeHue (epMmeHTa: aKTUBHBIA LIEHTP,
cyocrpatnas crenuduunocts.  Kodepmentsl. Burtamunpl. Otnwuus  QepMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoOHOcaxapuibl (TJIOKO3a, pubo3a U Je30Kcupubo03a), Aucaxapuibl
(caxaposa, J1lakTo3a) M MOJUcaxapuibl (Kpaxmall, TJIUKOreH, IeJUTI0I03a). buonornyeckue
(YHKIIUH YTIIEBOIOB.

Jlumuapl:  Tpurmuuepuasl, Gocomunuabl, crepounsl. [uapodmibHO-THIPOGDOOHBIE
cBoiictBa. buonornyeckue ¢ynknuu aunuaoB. CpaBHEHHE YIIIEBOAOB, OEIKOB W JUMHAOB KaK
MCTOYHUKOB PHEPIUH.

Hyxneunossie kucnotel: JIHK u PHK. Hykieornabsl — MOHOMEpBI HYKJIEUHOBBIX KUCIIOT.
Crpoenne u ¢ynkuunu JJHK. Crpoenne u ¢ynxmuum PHK. Bugst PHK. AT®: crpoenue u
GyHKIIHH.

[uronorus — Hayka o kierke. KierouHas teopust — Ipumep B3aUMOICHCTBUA HIEH U
(bakTOB B HAYYHOM MO3HAHUHU. MeTO/IbI U3yYEHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npru3HaKky KIETOK: 3aMKHYTasi HapyKHast
MemOpana, mosekynsl JIHK kak renetuueckuii anmapar, cuctemMa CHHTe3a Oemka.

Tunsl KkIeToK: 3ykapuoTHyeckas U Ipokapuotrhyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckoil knetku. Kinerounas crenka 6akrepuil. CTpoeHUE dyKapuOTHUECKON KIIETKU.
OcHOBHBIE OTINYUS PACTUTEIBHOMN, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOYHAS CTEHKA, MIMKOKAIMUKC, UX (PYHKIIHH.
[Tna3maTtudeckas MeMOpana, e€ cBoicTBa W (QyHkmmu. [luTommasma u e€ oOpraHoHIBL.
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ['onbmaku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKU: MHUTOXOHAPUH, IMiaacTuiabl. IIpoucxoxneHne MUTOXOHIAPUHA U IJIACTHI.
Buner mnactun. HememOpaHHble OpraHOUAbl KJIETKU: PUOOCOMBI, KIIETOYHBIN LIEHTP, IEHTPHUOIH,
PECHUYKH, KIyTUKU. DyHKIIMK OpraHouA0B KIIETKU. BKitoueHus.

Snpo — perynasTopHblid LeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, KapuoIruiasma,
XPOMAaTHH, APBIIIKO. XPOMOCOMBI.

TpaHcnopT BelIeCTB B KIIETKE.

JdemoHcTpaumu:

Hoptpetsr: A. Jlesenryk, P.I'yk, T.IlIBann, M. lllneiinen, P.Bupxos, k. Yorcon,
@. Kpuk, M. Yunkunce, P. @panxnun, K. M. bap.

JInarpammel: «Pacnipenenenue XMMHMUYECKHX JJEMEHTOB B HEXHMBOW  IPHUPOIE»,
«Pacnipenenenue XUMUYECKUX 3JIEMEHTOB B )KMBOU MTPUPOJIEN.

Tabmuuel u cxemsl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOJIbI», «bruocunTe3 Oenkay, «CTpoeHne MoJieKyisl Oenka», «CtpoeHue GpepMeHnTa,
«Hyxneunossle kucnotel. JJHK», «Ctpoenne monexynsl AT®», «CTpoeHne 3ykapuoTHUECKON
KIeTkn», «CTpoeHue KUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHON KieTku», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», «CTpoeHNne sapa KIETKN», «Y TIIEBOABD», «JIUmuasD.

OO6opyoBaHue: CBETOBOM MHUKPOCKOI, O0OpyAOBaHHWE IS TIPOBEICHUS] HAOIOACHUH,
U3MEpPEHUH, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PaCTUTENbHBIX, )KUBOTHBIX U OaKTEpHUaTbHBIX
KJIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (HA
pUMepe aMHUJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabGota Ne 2. «lM3ydeHuwe CTpOEHHUS KJIETOK DPACTCHHH, >KMBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENaparax U UX OMHUCAHHUE».

Tema 4. 7KuzHenesiTeIbHOCTh KJICTKH.

Ob6meHn BemiecTB, WM MeTadbOIM3M. AccuMWIIIMS  (TUJIACTUYECKHM OOMeH) U
JUCCUMMIIALIUSA (9HEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTaboau3ma. Ponb
3aKOHOB COXPaHEHWsI BEIECTB ¥ SHEPTHH B TOHUMAHUH METa00IH3Ma.



Tunbr oOMeHa BemecTB: aBTOTPOGHBINA U reTepoTpodHbIif. Ponb depmenToB B 0OMeHe
BEIIECTB U MPEBPALICHUH SHEPTUHU B KIIETKE.

@dorocunte3. CmetoBas u TemMHOBas ¢a3bl QorocuHTe3a. Peakmmm (oTocuHTesa.
D¢ dexkTuBHOCTL (hoTOCHHTE3a. 3HaAUCHHUE (POTOCHUHTE3a JIJIs KU3HH Ha 3emiie. BiusHue yciaoBuit
cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XEeMOCHHTE3UpYIoIIue OakTepuu. 3HaYeHUE XEMOCHHTe3a JJIs JKU3HH Ha
3emute.

DHepreTuyeckuii oOMEeH B KieTke. PaciiensieHue BeIIECTB, BbIICICHHE U
AKKyMYJIMPOBAaHUE SHEPTUH B KJIETKE. JTanbl dHEpreTuueckoro oomena. ['nmukonus. bpoxenne u
ero Buabl. Kucmoponnoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmmpoBanre. DPPEKTUBHOCT IHEPTETUIESCKOTO 0OOMEHA.

Peaknun wmatpuunoro cuHTe3a. ['enermueckas wundopmanusa u JIHK. Peamuzamms
TeHEeTUYECKON MH(popMalMu B KiIeTKe. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpunuus —
matpuuHblid cuate3 PHK. Tpancisiusa — 6uocuHTe3 Oenka. Drambl TpaHcusnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OmocuuTe3e Oerka.

Heknerounsie ¢opmbl xku3HM — Bupychl. Hcrtopuss oTkpbiTus BupycoB (/.
. BanoBckuit). OCcOOEHHOCTH CTPOCHMUSI W >KU3HEHHOTO IMKJIa BHUPYCOB. bakrepuodaru.
bonesnu pacteHuii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€Mble BHpycamu. Bupyc numMmyHoaeduiura
yenoBeka (BUY) — Bo30yaurens CIIM/la. OOpaTHasi TpaHCKpUIIHS, peBEpTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.

JdemoHcTpaumnu:
Hoptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupsizes.
Tabmuiel UM cxeMbl: «THUIBI  IIUTAHUSY, «Metabonmuzmy»,  «MHUTOXOHAPUSY,

«QHepreTuueckuil oomMen», «Ximoporutact», «Porocunres», «Ctpoenue JIHK», «Ctpoenue u
¢yHKIIMOHMpOBaHUE  TeHa», «CuHre3 Oenka», «l'eHeTnueckuil Kom», «Bupycs»,
«bakrepnodarn», «Crpoenue u >xku3HeHHbIH wnuka Bupyca CIIW/la, OGaxtepuodaray,
«Pemnmukanus JJHK».

Ob6opynoBanue: moaenu-anminkanuun «Yasoenune JJTHK u tpanckpumnusy, «buocunres
Oenka», «CTpoeHune KIeTKn», Mojienb cTpykTypsl JJHK.

Tema 5. PasmMHokeHNe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii nuki, WiaM >KU3HEHHBIM WK Kietku. MHTepdaza u mmros. Ilporeccsl,
nporekaromme B uHTepdasze. Permmmkanus — peakuus marpuuHoro cunteza JIHK. Crpoenue
XpoMOCcOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. JIUTUIOMAHBIA M TalIOMIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuabl. [luTomornueckre OCHOBBI Pa3MHOKEHUSI M WHIWBHUIYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne xierku — muto3. Cramum mutosa. [lporecchl, mpoucxonsiiyie Ha pa3HBIX
CTaAUsAX MUTO3a. broornueckuii CMbICII MUTO34.

[Tporpammupyemasi TuOenb KJIETKH — aromnTo3.

@opMBl  pa3MHOXKEHHsSI OpraHU3MOB: Oecrojioe ¥ TMoyioBoe. Buasl  Oecronoro
Pa3MHOKEHUS: JICJICHUE HAJIBOE, MOYKOBAHHWE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHMUE,
BETre€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHMW3MOB, €ro 3HAYEHUE s
CEJIEKIIUU.

[TonoBoe pa3zMHOKEHUE, €T0 OTJIIMYHUS OT OECTONOrO.

Meito3. Cranuu meiiosa. Ilpoueccel, mpoucxonsimue Ha craausx Mmeiosa. [loBeagenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIca ¥ 3HaUeHUE Me03a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIC KeNe3bl:
CEMEHHHUKHU M sSu4HuKH. OOpa3oBaHUWE W Pa3BUTHE IMOJOBBIX KIETOK — ramer (CIepMaTo30u,
SUIEKIIETKa) — CclepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOSHHUS SHIEKICTOK U
crepmaTo3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTE€HE3). OMOpPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl SMOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJIEHHE, TacTpyJsIus,



opranorene3. [loctamOproHabHOE pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHS: TPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 I[BETKOBOTO PACTEHUsI: CTPOCHHUE CEMEHH, CTaIuN
pa3BUTHSL.

JdemoHcTpaumuu:

Tabnuie! u cxembl: «@opMbl pa3MHOKEHUSI OPraHU3MOBY, «J[BOHOE OIJIOJOTBOPEHHE Y
IBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE pacTeHHUil», «JleneHue KIETKH
Oakrepuity, «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHue XpoMocoMbl», «KIleTOUHBIA LUK,
«Permmukanus JJHK», «Mutoszy, «Meiosy, «lIpsmoe u Henpsimoe pa3BUTHe», «l'ameTorenes y
MJICKOMUTAIONINX U YelIoBeKa», «OCHOBHBIE CTAJIMU OHTOTECHE3a.

O6opynoBaHKe: MUKPOCKON, MHKporpenaparsl «CrnepMaTo30Mabl MIIEKOMUTAIOLIET 0,
«Sliuexnerka muiekonuTaromero», «KapuokuHes B KJIETKaX KOpEHIKa JyKa», MarHUTHas
Mojaenb-anukamnus «Jlenenue knetkn», monens JIHK, Mmoaens metadazHoit XpOMOCOMBI.

JlaGopaTopHble U PaKTHYeCKUEe PadoThI:

JlaboparopHas pabota Ne 3. «HabmroieHue MUTO3a B KJIeTKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpEIapaTax.

JlaGoparopuass pabora Ne4. «M3yueHHe CTpOEHHS TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTh 1 H3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agaum reHeTuku. McTopus pa3BUTUS TEeHETUKU. Pojb HUTOJNOrMU U
AMOPHOJIOTHN B CTAHOBJICHUH T€HETUKU. BKIag poccUiicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToIbl TEeHETUKH (TUOPHUIIONIOTUYECKUH, UUTOT€HEeTHYECKH, MOJEKYIIpHO-
reHetTudeckuii). OCHOBHBIE T€HETUYECKHE TTOHATHUS. | eHeTuYecKkass CHMBOJIMKA, UCIIOb3yeMasl B
CXEMax CKpEeIIMBaHUM.

3aKOHOMEPHOCTH  HACIEOBaHUS  IPU3HAKOB, ycTaHoBJieHHbIe  ['. MeHneneM.
MounorubpuaHoe ckpenmBanue. 3akKoH equHO00pasusi THOPUIOB MEPBOTO MoKoyeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacuHieruieHus Tpu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIIOJIHOE JOMUHUPOBAHUE.

JuruOpuaHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOTO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpellMBaHUe.
Hcnonp3oBaHne aHATM3UPYIOMIETO CKPEIIMBAHUS IS ONIPEIeTIEHUs TEHOTHUITA OCOOH.

CuemnnieHHoe HacienoBaHue mpu3HakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HACJIEIOBAHUIO I'eHOB. HapyleHne cuernieHns TeHOB B PE3YyJIbTaTe KPOCCUHTOBEPA.

XPpOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH. | €eHeTUYeCKue KapThl.

['enetnka moma. XpoMOCOMHOE OTpe/IeIeHHE 1Moja. AYTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omorameTHpie M rereporameTHble OpraHu3mbl. HacnenoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

HM3menunBocTh. BHAbl H3MEHUMBOCTH: HEHACIEACTBEHHas M HacleACTBeHHas. Poib
Cpeapl B HEHACJHEICTBEHHON  M3MEHYMBOCTH.  XapaKTepUCTHKa  MOAU(PHUKAIMOHHON
W3MEHUYMBOCTH. BapuanmoHHBIN psAa M BapualMoHHas Kpuas. Hopma peakuuu mpu3Haka.
KonnuecTBeHHbIE W KayeCTBEHHbIE TMpPHU3HAKM MW HMX HopMa peaknuu. CBolicTBa
MOIU(PUKATTIOHHON U3MEHUHUBOCTH.

HacnencrBennas, Uiy reHOTUIIMYECKast, U3MEHYHMBOCTh. KoMOMHATHBHAS U3MEHUHBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOWHATHBHOW WM3MEHUMBOCTH. MyTallMOHHAs
W3MEeHYHBOCTh. Kiaccuukaiys MyTanmii: TE€HHBIE, XpPOMOCOMHBIC, TeHOMHBIE. YacTtoTa u
NPUYMHBI MyTaluil. MyTtareHHbsie GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIIEICTBEHHOM
m3meHunBoctH H. V. BaBuiona.

BresepHast HaclneACTBEHHOCTh U U3MEHUYUBOCTb.

I'enetnka denmomeka. Kapumorunm demoBeka. OCHOBHBIE METOJIBI TEHETHUKH YEJIOBEKa:
TeHealOTUYeCKUi, OJIM3HENOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHA, MOJEKYISIpPHO-



reHetuyeckuil. CoBpeMEHHOE OIpeAelieHUEe TEeHOTUIA: MOJHOTCHOMHOE CEKBEHHPOBAHMUE,
TeHOTHIIUPOBaHKWE, B TOM yucie ¢ nomompio I[1I[P-anammsa. HacnencrBenHsie 3aboseBaHus
YelloBeKa: TIeHHble Ooyie3HH, OO0JIE3HM C  HACJIEACTBEHHOM  IPEIpacroyioKEHHOCTBIO,
XpoMocoMHBIe Oosie3Hu. ComaTudeckue © TeHepaThuBHbIE MyTanuu. CTBOJIOBBIC KIIETKH.
[TpuHIMITBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKA U JICUCHUS T€HETHUYCCKUX
Oose3Heil. MeIuKO-TeHETHYECKOe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEAMIIMHCKOW TCHETHKU B
MPEIOTBPALICHUH U JICYCHUU TeHETUICCKIX 3a00JIeBaHUI YeTIOBEKa.

JdemoHcTpaumuu:

Hoptpertst: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckwnii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOT€HETUYECKAst OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOreHETHYeCKas OCHOBa», «3aKOH YHCTOThI TaMET»,
«durunOpunnoe ckpeunmBanuey, «l{uTomorndeckne OCHOBBI AUTUOPUTHOTO CKPEIIMBAHHS,
«Meiio3y, «B3anmoneicTBre ajielbHbIX I'€HOBY, «I'€HeTnYecKkue KapThl pACTCHUM, >KUBOTHBIX
u 4denoBekay, «l'eHeruka mosa», «3aKOHOMEPHOCTH HACJEIOBAHMS, CLEIJIEHHOTO C IOJIOMY,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBOCTHY», «MoaudukanmoHHas
n3MEeHYNBOCTHY, «HacnenoBanue pesyc-hakropa», «['eHeTHKa rpymm KpoBu», «MyTalmoHHas
W3MCHYHBOCTE.

ObopynoBanue: moaenu-aninkanun «MoHorubpuaHoe ckpenmBanue», «Hemomnoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpomMocoM», MHKPOCKON U
MuKpornpenapar «/lpo3oduna» (Hopma, myrauuu GopMbl KPbUILEB U OKpacKu Teia), repbapuil
«I"opox moCeBHOW.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JlaboparopHast pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUTHOTO M AUTHOPUIHOTO
CKpEILIMBaHUS Y APO30(HIIBI HAa TOTOBBIX MUKpPOIIpEenapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenrne MoaubuKanOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Pa U BAPUALIMOHHON KPUBOI».

JlaGoparopHass pabGota Ne7. «AHanmu3 MyTauuid y JApo30QHIBI HAa TOTOBBIX
MHUKpOIIpenaparaxy.

[TpakTuueckas pabota Ne 2. «CocTaBieHue 1 aHaJau3 POJOCIOBHBIX YEIIOBEKa.

Tema 7. Cesekuusi opranuzmMos. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M Ipoliecc. 3apoxkIeHUE CEeNeKIIMU U JoMecTukanusd. Yuenue H.
W. BaBuioBa 0 IEHTpax MPOUCXOXKACHUS W MHOroo0paszus KyIbTYPHBIX pacTeHuil. L[eHTpbI
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, MOpoJa, ITaMM.

CoBpeMeHHbIE METO/Ibl CeNeKIIMU. MacCOBbI M MHIMBUAYAIbHBIH OTOOPHI B CENEKIUU
pacTeHuil u xKUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoIcTBEHHOE CKpeIUBaHUe — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBHIX JWHUK. ['erepo3uc, wnm TUOpUIHAS —CHIIA.
HepoactBennoe ckpemmuBanue — ayrOpuauHr. Otnan€éHHas rubpuauzanus U e€ yChexw.
HckycCTBEHHBII MyTareHe3 W IMOJY4YEHHE IOIMILUIONAOB. JlOCTHM)KEHHs CEIEKLUU PAcTEHUH,
’KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NPOM3BOACTBA. ['€HHas WMH)KEHepHs. OTalbl CO3/IaHUA
pexomOunanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas wumxenepus. Kierounbie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKeHUE pacTeHuil. KiloHMpoBaHUe BBICOKONIPOYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OPraHM3MOB. OKOJOTHYECKHMEe M dTudeckue mnpobiemsl. MO -
TFeHEeTUYECKU MOIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHoB.

Tabnauiel 1 cxembl: kapTa «LIeHTpBl MPOMCXOXKAEHUS U MHOrooOpasusi KyJbTYpPHBIX
pacteHuit», «Ilopoabl JOMalIHUX XKUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Pabotrel akamemuka M. @. lBanoBay, «llomumiongus», «OOBEKTHI




onorexHonorun», «Kinerodnsle KylnbTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOBaHUE U MEPEHOC
TEHOB, XPOMOCOM.

O0opynoBaHKE: MYJISDKU TIJIOJIOB U KOPHEIIONOB JAUKUX (POPM M KYJIbTYpHBIX COPTOB
pacteHuit, repoapuii «CelbCKOX03sIHCTBEHHBIE PACTCHUSI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

Okckypcusi «OCHOBHBIE METO/bI M JOCTH)KCHUS CEJICKIIMU PACTeHUN W KUBOTHBIX (Ha
CCJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (DepMy, COPTOUCIBITATEIBHBIA YYaCTOK, B TEIJIUYHOE
X035IUCTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIMOHHAS OUOJIOTHS.

[Ipeanochiki BO3HUKHOBEHHUS SBOJIIOLMOHHON TEOPUHU. DBOJIOIMOHHAS TEOpUs U €€
MecCTO B Onosioruu. BivsiHrE 3BOTIOIIMOHHON TEOPUH HA Pa3BUTHE OWOJIOTHH U IPYTUX HaYK.

CBHACTEIbLCTBA ABOJIIOLMH. IlaIcOHTONOTHYECKHE: IOCICI0BATCIALHOCTD IOSBIICHUS
BHJIOB B IAJICOHTOJIOTHUYECKOMN JICTOIHUCH, TIepeXoiHbIe (GopMbl. broreorpadguyeckue: cxoacTBO
U paznmune GayH u GIop MaTEpPUKOB U OCTPOBOB.

DOMOpPHOJIOTMYECKHE: CXOACTBA M Pa3Inyusi SMOPHOHOB Pa3HBIX BHJIOB IMTO3BOHOYHBIX.
CpaBHHUTEIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AaHAJIOTUYHbBIE, PYAUMEHTapHbIC OpTraHbI,
aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOACTBO MEXaHH3MOB HACJIEJCTBEHHOCTH U
OCHOBHBIX METa0OIMUECKUX ITYTEH Y BCEX OPraHN3MOB.

OpomonnonHass teopusi Y. [apBuna. Ilpenmochbliku BO3HMKHOBEHHUS JdapBUHHU3MA.
JIBoKyIEe CWJIBI JBOJIONMH BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKCHHE TIpU
OTPAaHUYEHHOCTU PECYpCOB, HEONpeaesnéHHas W3MEHYMBOCTh, Oopb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Boonun (CTD) u €€ 0CHOBHBIC MOJIOKECHHS.

MuxkposBomtorus. [Tomynsims Kkak eIMHUIIA BUIA U SBOJIIOIUH.

JIBmkymiue cuibl ((pakToOphl) IBOJIIOLMUA BUIOB B Mpupoae. MyTallMOHHBIA MPOIECC U
KOMOWHATHBHAs W3MEHUYMBOCTH. [lomynsuunoHHbIE BOJIHBI W jApedd reHoB. Mzonsuusa u

MUTpanus.
EcrectBeHHbIil 0TOOp — HampaBisitoliuid gaktop 3BosonH. DOpMbl €CTECTBEHHOIO
otOopa.
[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yapTaT  3Boiouuu.  Ilpumepst

npucnocoOIeHnit y oOpranu3MoB. ApoMop(o3bl U HAMOAIANTALUH.

Bun u Bupgoo6pazoBanue. Kpurepuu Buaa. OcHoBHblE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUECKOe.

Maxkpoasomtonusi. @opMbl 3BONIONUK: (pUIIeTHYECKas,, TUBEPreHTHasi, KOHBEPreHTHasl,
napaniensHas. HeoGpaTuMocTh 3BOMIOLHNH.

[IpoucxoxaeHnne  OT  HecHeUAJIM3UPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K. M. bap,
2. I'exkenp, @. Mromep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHE OpraHuyeckoro wmupa Ha 3emie», «3apoJbIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «@PopMbl OOprOBI 3a CYIIECTBOBaHHEY,
«EctecTtBennblit  0TOOp», «MHOroobpazue copTroB pacTteHuily, «MHoroo0Opasue mnopos
KUBOTHBIX), «[Honmynsauumy, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApOoMOPPO3bD»,
«Mnnoanantaimmy, «OO0mas nereHepanusy, «JBmwxyime cuibsl 3Bomonuny, «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnoco0i1eHHOCTh
OpraHu3MoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opyaoBaHKe: KOJUIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKpacku, HaOOp IJI0JI0B
U ceMsH, Kosuekuusi «lIpuMepsl 3alUTHBIX MPHUCIIOCOOICHUNH Y JKMBOTHBIX», MOJEIb




«OCHOBHBIE HaIlpaBJICHHA SBOJIIOIUNY, O6’béMHaﬂ MOJACIb ((CTpOGHI/Ie T'OJIOBHOT'O MO3ra
MI03BOHOYHBIXY.

buoreorpaduyeckas kapra wmwupa, KouleKius «DOpMbI COXPAaHHOCTH HMCKOMACMbIX
JKMBOTHBIX W PACTCHUI», MOJEb ammiukanus «IlepekpécT XpoMOCcoM», BIIaXKHBIC Iperaparhl
«Pa3Butne Hacekomoro», «Pa3BuTHE JATYIIKH», MHUKporpenapar «JIpozodunay (HOpMa,
MyTanuu GopMbl KPbUIHEB U OKPACKHU TEA).

JlaGopaTopHble M MPpaKTHYECKHE PAGOTHI:

JlabopatopHnas padora Ne 1. «CpaBHEeHHE BUIOB 110 MOPHOTOTUICCKOMY KPUTEPHIO.

Jlaboparopuass pabora Ne2. «OmucaHue TPUCIIOCOOJICHHOCTH OpraHu3mMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HU HA 3emuie.

JloHayuHBbIE IIpEICTaBICHUS O 3apOXKIACHUU KU3HU. HayuHble TMIIOTE3bl BOSHUKHOBEHHUS
JKU3HM Ha 3emuie: aOHoOreHe3 M IMaHCIepMus. XUMUYecKas 3BONIONUS. AOUOTEHHBIM CHUHTE3
OpraHMYECKHUX  BEIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KJIECHUE
XUMUYECKOW 3BoJirony. HavanbHble 3Tanbl Ononorudeckoit sBostonuu. ['mnoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYpP M BO3HUKHOBEHHUE NMPOTOKJIETKHU. [IepBble KIETKH U UX
3BoItOLUS. DOPMUPOBAHNE OCHOBHBIX I'PYIII KUBBIX OPIraHU3MOB.

PasButne xu3Hm Ha 3emse 1o 3pam u nepuojgam. Karapxeil. Apxelickas u
nporepo3oiickas 3pel. llaneo3oiickas spa u e€ mnepuoabl: KeMOPHICKHUI, OpJOBHKCKHUH,
CUJIypUICKUH, IEBOHCKUH, KAMEHHOYT OJIbHBIN, TIEPMCKUH.

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

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJI€OreHOBbIMA, HEOr€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTuka KIMMara U TeOJOTMYecKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIIOLUHU
pacTUTENILHOTO W JKUBOTHOTO MHpa. ApomMopdo3bl y pacTeHuil W KMBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE TPYII )KUBbIX OPraHU3MOB.

Cucrema opraHM4ecKOro MHpa Kak OTpakeHue 3BOIIOIMH. OCHOBHbBIE CUCTEMATUYECKUE
TPYIIIBI OPraHU3MOB.

DOBontonusl 4yenoBeKka. AHTpONoJoTHMsi Kak Hayka. Pa3BuTue mnpexacraBieHHil o
IIPOUCXOXKIECHNUN YelloBeKa. MeTo1bl M3ydeHus: aHTpororenes3a. CXoAcTBa U pa3inyMsl 4eJIoBeKa
U )KMBOTHBIX. CUCTEMATUYECKOE MOJI0KEHHNE YEJIOBEKA.

JBwxyume cwibl (pakTopsl) aHTpororeHes3a. HacieacTBeHHas HM3MEHUYMBOCTh U
ecTecTBeHHbIH 0TOOp. OOLIEeCTBEHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYJIUN TPpyAa, MBILIUICHUE,
peub.

OcCHOBHBIE CTaJMM W BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAIONMUTEKH, UeIOBEK yMenblH,
Yenosek npsaAMmoxondimui, YenoBexk HeaHaepranbckui, Yenosek pasymHbiid.  Haxonku
MCKOIIaeMbIX OCTATKOB, BPEMsI CYILIECTBOBaHHS, 00JAaCTh paclpoOCTpaHEHHs, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHUSL.

Uenoseueckne packl. OCHOBHBIE OOJIBIIINE PAChl: €BPOINEOUIHAs (€Bpa3uiicKas), HErpo-
aBcTpanmoujHas  (9KBaTOpUAlbHAasg), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). UYepTsl
MPUCTIOCOOJIEHHOCTH TPEJACTaBUTENIe YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUS.
EnunctBO yenoBeueckux pac. Kpuruka pacuzma.

JdemoHcTpaumnu:

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

Tabmuibl u cxembl: «Bo3aukHOBeHHEe COTHEUHOU CHCTEMBI», «Pa3BUTHE OPraHMYECKOTO
mupay», «PactutenbHas kinetka», <«OKuBoTHas kierka», «lIpokapuoTuyeckas KIETKay,
«CoBpeMeHHasi CUCTeMa OpraHuyeckoro mMupay», «CpaBHEHHE aHATOMHYECKHMX YepT CTPOCHHS
YeJ0BEeKa U YeloBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa MaJleOHTOJOTMUYECKUX HAXOIO0K
MPEKOB COBPEMEHHOIO0 4YeloBeKay, «JlpeBHeilmme moan», «JlpeBHue moan», «llepBbie
COBpPEMEHHBIE JTI0N», «UemoBeueckne pacb».

Ob6opynosanue: Mynsku — «lIpoucxoxnenue dyemoBeka» (OIOCTBI  aBCTpPaJIONUTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIH W300paKEHHUs] KaMEHHBIX OpYIUl




NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIEphl, pyOmia, ckpebiia), TeoXpoHOJIOrHYecKas Tabiauia,
KosuteKus «DopMbl COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX M PACTCHUID.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

[TpakTrueckas padbora Ne 1. «M3ydyeHHe HCKOMMAeMbIX OCTATKOB PACTEHUM M KUBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIOLNS OPraHUYECKOro MUpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHbIN WK
KpaeBeauecKuil My3eil).

Tema 3. OpranusMsbl U OKpYyKaloIas cpeaa.

Okosloruss Kak Hayka. 3ajadd W pasfelibl AKOJOTruM. MeToabl 3KOJIOTMYEeCKHUX
UCCIJIEJOBAaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOMTaHUS ~ OpPraHM3MOB:  BOJHAas, HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHas!.

Okonornyeckue (axropel. Kinaccuduxauus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U AaHTPOIIOTEHHBIE. J[eiCTBUE SKOIOTUYECKHX (PaKTOPOB HA OPTaHU3MBI.

AbuoTtnueckue  (GakTopbl:  CBET, TeMIepaTrypa, BIAKHOCTb. DOTONEPUOAU3M.
[TpucnocoOieHns OpraHu3MoOB K IEHCTBUIO aOMOTHYECKHX (PaKTOPOB. bHoIoOrnyeckne puTMel.

buotnueckne dakropel. Buapl OMOTHYECKMX  B3aMMOJCHCTBHN: KOHKYpEHLUS,
XHUIIHUYECTBO, CUMOMO03 1 ero (opmel. [lapazutusm, xoomeparus, MyTyajaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINM3M, HEHUTpanu3M. 3HaueHHe OHOTHYECKUX
B3aMMOJEHCTBUM JUIsl CYIIECTBOBAHUSI OPIaHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKH monyasiuud. OCHOBHBIE TIOKa3aTeNH MOIMYJISLUH:
YHUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YHUCICHHOCTU MONYJISLMU U €€ PEryIsIus.

JdemoHcTpaumnu:

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

Tabnuiel u cxemsl: kapta «lIpupoanbie 30Hb 3eMun», «Cpesibl 00UTaHUS OPraHU3MOBY,
«®Dotonepuoguzm», «llomymsanun», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH IONYJISLUU
uHpy3opun-Tydenbkn», «llumessie nenmu».

JlabopaTopHble H IPaKTHYeCKHE PadOThI:

JlabopaTtopHas pabotra Ne 3. «Mopdosioruueckue OCOOCHHOCTH PACTeHHN U3 pPa3HBIX
MeCT OOUTaHUS».

JlabopaTtopHas pabota Ne 4. «BnausiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

ITpakTruyeckas padora Ne 2. «[loxcu€r IIIOTHOCTH NOMYJISALMHA Pa3HbIX BUIOB PACTEHUN».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CHCTEMBbI.

CoobmiectBo  opraHuzmMoB —  OuoneHo3. CTpykTypel — OHOLIEHO3a:  BHJOBaf,
IPOCTPAHCTBEHHAs, Tpopuueckas (nmuiiesasi). Bunbi-nomunantel. CBs3u B OHOLIEHO3E.

Okonorndyeckue cuctembl (3kocucteMsl). ITonatue o0 skocucTemMe U OHOreoreHose.
OyHKIIMOHANBHBIE KOMIIOHEHTBI JKOCHUCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PEIYIECHTEHI.
KpyroBopor BemecTB M MOTOK SHEPrUU B IKocucteme. Tpoduyeckue (MUIIEBHIE) YPOBHU
skocuctembl. [lumieBbie menu u cetn. OCHOBHBIE ITOKa3aTeNd OJKOCHCTEMBI: Omomacca,
OPOAYKIMS. DKOJIOTWYECKHE MHpPaMHJIbL: TPOJYKIIMH, YUCIEHHOCTH, Ounomaccel. CBoiicTBa
IKOCHUCTEM: YCTOMYUBOCTh, CAMOPET YIS, pazBuTHe. CyKieccusl.

[TpuponHble 3KOCHUCTEMBI. DKOCHCTEMBI 03€p W peK. ODKOCHCTEMa XBOMHOTO WU
HMIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTeMbl. buomornueckoe u
XO03sICTBEHHOE 3HAUEHHNE arPOIKOCHCTEM H YPOOIKOCHCTEM.

buopaznoobpazue kak (pakrop ycToluuBocTH 3KocucTeM. CoxpaHeHHe OHOIOTHYECKOTO
pazHo0Opa3us Ha 3emIe.



VYuenue B. U. Bepnaackoro o 6mocdepe. 'panuibl, coctaB U CTpyKTypa Ouochepsl.
JKuBoe BemectBo m ero ¢yHkmuu. OcoOeHHOCTH OMochepsl Kak TIO0AThHOW 3KOCHCTEMBI.
JluHamudeckoe paBHOBECUE M 0OpaTHas CBsi3b B Ouocdepe.

KpyroBopotbl BemecTB U OHOr€OXMMHYECKHE ITMKJIBI 3JEMEHTOB (Yriepoja, a3oTa).
3oHanbHOCTH OHOChephl. OCHOBHBIC OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emum. AHTPOIOTCHHBIE HW3MEHEHUs B Ouocdepe.
['moGanbHbIE YKOTOTHUECKUE TPOOIIEMBI.

CocymiectBoBaHue mpupoasl U 4yenoBeuecTBa. CoxpaHeHue OmOpazHOOOpa3usi Kak
OcHOBa ycroiumBocTH Oumocepsl. OCHOBAa pAMOHAIBHOTO YIPABICHUS MPUPOTHBIMU
pecypcaMu U UX UCIONIb30BaHue. JJOCTHKEeHNs OMOJIOTUU U OXpaHa MPUPOIbIL.

JdeMoHcTpanum:

[optpetsl: A. k. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuiel u cxemsl: «lIumeBble nenny», «buoueHnos: cocras u crpykrypa», «lIpupoansie
coobmectBay, «llenu mnurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«OKocHCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IJKOCUCTEMa XBOMHOro ieca», «buoleHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPONOTEeHHbIE BO3JEHCTBUS HA IPUPOIYY,
«Baxnelmme MCTOYHMKHU 3arpsi3HEHMS BO3JyXa M I'PYHTOBBIX BOI», «llouBa — BakHelInas
cocrasnsitoias ouocheps», «DakTopsl Aerpaganuu nousy, «llapaukossiii 3¢ dexT», «PakTopsl
PaZMoOaKTHBHOTO 3arpsi3HeHus Onocdepbi», «Obmas cTpykrypa ouocheps», «Pacrnpoctpanenue
*Ku3HU B Ounocepe», «O30HOBBIN dKkpaH Ouocheps», «KpyroBopor yriepona B 6uochepe»,
«KpyroBopot azora B mpupoie».

O6opyaoBaHue: MOAETb-aNIINKAIIHS «Tunuuneie OHMOIIEHO3BI», repbapuit
«PactutenpHpie  coobOmiecTBay, Kouiekuuu — «buonenos», «BpeauTtenn — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu ¥ KOJUICKIIMM pPACTEHUHW U SKUBOTHBIX,
IIPUHAIeKAIME K Pa3HbIM 3KOJIOTMYECKUM IpyniaM ogHoro Buaa, KpacHas kaura Poccuiickoin
Denepatyu, U300paKEHUS OXPaHIEMbIX BUJIOB PACTCHUM U KUBOTHBIX.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

CornacHo ®I'OC COO, ycTaHnaBinuBaroTCsl Tp€OOBaHUS K pE3yJbTaTaM OCBOCHUS
00y4aroIuMHUCs IPOrpaMM CpeHero oouiero 00pa3oBaHus: JINYHOCTHBIM, METAIIPEIMETHBIM U
NpCAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNHMYHOCTHBIX pE3yJbTaTOB OCBOEHHUs TpeameTa «bUONOTHS» BBIIEICHBI
CIICIYIOIIAE  COCTABIIAIOIINEG: OCO3HAHHME OOYYAIOIIMMHUCS  POCCHHUCKOH  TPaxkJTaHCKOH
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CaMOCTOSTEIBHOCTH M CaMOOIPEAETIEHHUIO,
HaJIM4ne MOTHUBAIIUU K 06y‘-IeHI/II-O 6I/IOJ'IOFI/II/I, ueneHanpaBneHHoe p33BI/ITI/Ie BHyTpeHHI/IX
yOeXACHHUI JIMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEW M MCTOPHUYECKUX TPATUIUN pPa3BUTHUS
OMOJIOTUYECKOTO 3HAHWS, TOTOBHOCTh W CIIOCOOHOCTH OOYYArONMIMXCS PYKOBOJCTBOBATHCS B
CBOCH  JEATENbHOCTH  IIEHHOCTHO-CMBICIIOBBIMM  yCTAHOBKAMH, TPUCYIIUMH  CHUCTEME
OMOJIOTHMYECKOT0 00pa30BaHMs, HAIWYUE OKOJOTHYECKOTO TPABOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTH IEJTU ¥ CTPOUTH )KU3HEHHBIE TUIAHBI.

HI/I‘-IHOCTHBI@ peBy.]'II)TaTBI OCBOCHUA npe)lMeTa «BI/IOJ’IOFI/IS{)} JOCTUTAKOTCA B €AUHCTBC
yueOHOM W BOCIHUTATENHHON NEATEIHLHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMH POCCUUCKUMU
COHI/IOKy.]'H)TypHBIMI/I, HCTOqueCKHMH nu JIYXOBHO-HpaBCTBeHHI)IMI/I INEHHOCTSIMH, HpI/IHHTBIMI/I B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIlECcCaM CaMOIO3HAHUS,
CaMOBOCIITUTAHUS U CaMOpa3BI/ITI/I$[, pa3BI/ITI/I${ BHYTpeHHeI\/’I IIO3UIMN JIMYHOCTH, HanI/IOTI/ISMa,
YBaOXEGHHSI K 3aKOHY U IPABOMOPSIKY, YETIOBEKY TPyJa U CTapiIeMy MOKOJCHUIO, B3aUMHOTO



YBOKEHUs, OCEpEeKHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HACICOUI0 M TPaIullsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKpYyKarouen cpee.

JImuHOCTHBIE pe3yibTaTbl OCBOCHUSA y‘-IC6HOI‘O npeameTa «bnomorus» JOJIKHBI OTpaXaTb
TOTOBHOCTh M CHOCOOHOCTH OOYYaroIUXCsl PyKOBOJACTBOBATHCS C(HOPMHUPOBAHHONW BHYTPEHHEN
HO3I/II_[I/Ief/'I JINYHOCTHU, cucTeMoOu IIEHHOCTHBIX OpHeHTaHHﬁ, MO3UTUBHBIX BHYTPCHHUX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAJAULIMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paCiipCHUC KU3HCHHOI'O OIIbITa W OIbITa JACATCIBHOCTU B IPOLCCCC pcain3alliid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN IE€ATEILHOCTH, B TOM YHUCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHUS:

cOPMUPOBAHHOCTh TPAKIAHCKOM TIMO3ULIUK OOy4aroulerocsi Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIICKOr0 00IIECTBa;

OCO3HAHHE CBOMX KOHCTHTYI[MOHHBIX IIpaB M OO0S3aHHOCTEW, yBa)KEHHWE 3aKOHA U
MPaBOMOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUECKOH AESITETbHOCTH MIPU CO3JIaHUH YUEOHBIX TPOEKTOB,
peiCHUN y‘IG6HLIX U I1I03HaBaTCJIbHBIX 3aJa4, BBIIIOJIHCHUN OMOIOrMYECKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH  OMpENENsITh COOCTBEHHYIO TMO3UIIMIO IO OTHOUICHHIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHME VYUUTHIBATH B CBOUX JICHCTBUSX HEOOXOAMMOCTh  KOHCTPYKTHBHOT'O
B3aI/IMOI[€I\/JICTBI/I$I JIIOI[Cﬁ C pasHbIMU Y6C)KIICHI/I$IMI/I, KYJbTYPHBIMU LCHHOCTSAMU U COLIMAJIbHBIM
MOJIOKEHUEM;

TOTOBHOCTHL K COTPYAHHMYCCTBY B IIPOLCCCC COBMECTHOI'O BBIIIOJIHCHUA y‘~I€6HI)IX,
MO3HABATEIIbHBIX M UCCIEAOBATEIbCKUX 33[a4, YBAXXUTEIHBHOTO OTHOLICHUS K MHEHHIO
OTITIOHEHTOB MPHU 00CYKJACHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CONIEPKAHUS;

TOTOBHOCTh K TyMaHUTapHON M BOJIOHTEPCKOM NEATENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

c(OPMHUPOBAHHOCTh POCCUNUCKON TPa’KJAHCKOW MACHTUYHOCTH, MAaTPUOTU3MA, YBAKCHUS
K CBOEMY HapoJy, 4YyBCTBa OTBETCTBEHHOCTH Iepe] PonmHON, ropmocty 3a CBOM Kpal, CBOXO
Poauny, cBOH 53BIK M KYJIBTYpPY, IPOIIOE U HACTOSIEE MHOTOHAITMOHAIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K IPUPOAHOMY HACIEOIUI0 U IaMATHUKAM IIPUPOLEI,
JOCTH>KeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIOPTE, TEXHOJOTHUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHMCKHMX YUYEHBIX B CTAHOBJIEHHE W DPa3BUTHE
OMOJOTUY, TOHUMAaHH 3HAYEeHUs OMOJIOTUHU B TIO3HAHHUH 3aKOHOB MPHUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uneitHas  yOeXAEHHOCTh, TOTOBHOCTh K CIyXeHHI0 # 3amuTe OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CYIL0Y;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCUIICKOT0O HApOaa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTUYECKOTO MMOBEACHHUS,;

CIIOCOOHOCTh OLIEHUBATh CUTYAILIUIO U MPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOUIEHWE K CBOMM pPOJUTENSIM, CO3/aHMI0 CEMbUM HA OCHOBE
OCO3HAHHOI'O IMPUHATHA HeHHOCTeI\/'I CEMENHON JKU3HU B COOTBETCTBUHU C TpagulusMHU Hapoa0B
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETHUYECKOE OTHOIIEHUE K MHPY, BKIIOUAsi ICTETUKY ObITa, HAYYHOTO U TEXHUUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS AKUBOM IPUPOABI U €€ IEHHOCTH;

TOTOBHOCTb K CaMOBBIPAXXCHHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUC IIPOABJIATH
KaueCcTBa TBOPYECKOM JINUHOCTH;



5) puzuveckoro  BocnuTaHHUs, (OPMHUPOBAHMA  KYJBTYPHI  310POBbSI W
3MOLMOHAJIBHOIO 0JIArONOJIyYHs:

MOHMMAaHKE U peau3alysi 37JJ0pOBOro 1 6€30macHoro oopasa *KHU3HH (3710pOBOE MUTAHNUE,
coOI0ZieHre TUTUEHUYECKUX IMPaBWJI U HOPM, COAlaHCUPOBAHHBIM PEKUM 3aHITHH M OTIbIXA,
perynsipHasi  (u3MuecKas aKTUBHOCTH), OEPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOUICHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUECKOMY 3/I0POBBIO;

MOHMMAaHWE UEHHOCTH MPaBUJ WHIMBHIYaJIbHOTO M KOJUJIEKTUBHOTO 0O€30MacHOTO
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIIUX 3J0POBbIO U JKU3HU JIFOCH;

OCO3HAHUE IOCJICJCTBUI M HENPUATHUSI BPEIHBIX NPUBBIUEK (YHOTPEOJIEHUS AIKOTroJIs,
HapKOTHUKOB, KYpEHHUS);

6) TPy/Z10BOT0 BOCIUTAHUS

TOTOBHOCTb K TPYJly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPYJOIO0UE;

FOTOBHOCTh K  AQKTUBHOM  J€ATEIBHOCTM  TEXHOJIOIMUYECKOM U COLMaIbHOU
HalpaBJIEHHOCTH, CIOCOOHOCTh MHULMHUPOBATh, IUIAHUPOBATH M CAMOCTOSATENBHO BBIIOIHATH
TaKyIo JA€SITeIbHOCTb;

UHTEpeC K pa3iuyHbIM chepaM MpodecCHOHANbHON JeATeIbHOCTH, YMEHUE COBEPILIATh
OCO3HAHHEII BEIOOP OyayIIei mpodeccruu U pearn30BbIBaTh COOCTBEHHBIC KU3HECHHBIC TIIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 00OpPa30BaHUIO U CAMOOOPA30BaHMIO HA MPOTSHKEHUM BCEH
KHU3HH,

7) IKOJIOTHYECKOTO BOCTIHTAHUSA:

9KOJIOTMUYECKH 1I€JIECO00pa3HOE OTHOILIEHUE K MPUPOJIE KaK UCTOYHMKY KU3HU Ha 3eMile,
OCHOBE €€ CYIIIECTBOBAHUS;

MOBBILICHUE YPOBHS 3KOJIOTMYECKOM KYNbTYpbl: INPUOOpPETEHHE ONbITA IJIAHUPOBAHMUS
IOCTYIKOB M OLIEHKH UX BO3MOJKHBIX ITOCIIEICTBUH JUIsl OKPY>KAIOLIEeH Cpe/Ibl;

OCO3HAHME TII00AIBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IyTel UX PElICHHUs;

CIOCOOHOCTH UCIOJIb30BaTh MpHoOpeTaeMble IPU U3YYEHUN OMOJIOTUHU 3HAHUS M YMEHHUS
IpU pElIeHuU MNpoOJIeM, CBA3aHHBIX C pallMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COOIIIO/IEHNE
IIPaBWJI TIOBEJIEHUS B INPUPOJE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUJOB, IKOCHCTEM, OHOoCchepbl);

aKTUBHOE HEINPUATHE ACUCTBUM, MPUHOCSIIUX BpEA OKpYXKarolled NPHUPOIHOHN cpene,
YMEHME MPOTHO3UPOBATH HEOIATONPUATHBIE SKOJIOIMUECKHUE IMOCIEIACTBUS MPEINPUHUMAEMBbIX
JIEMCTBUN U NPENOTBPALLATD UX;

HaJIMYue€ PAa3BUTOTO SKOJIOTMYECKOIO MBIIUIEHHS, SKOJOTHYECKOH KYJIbTYpbI, OIBITA
NeSITEIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIeHHOCTH, YMEHHUS pPYKOBOJCTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOW M COLMAJbHOM MpaKTUKE, TOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU YKOJIOTUUECKOM HAIIPABIEHHOCTH;

8) HIeHHOCTH HAYYHOTI'0 TIO3HAHUS

c(OPMHPOBAHHOCTE MHPOBO33PEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM M  OOIIECTBEHHOW MpPakTUKHW, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MHUPE;

COBEpIICHCTBOBAHWE  SA3BIKOBOM W  YHUTATEIbCKOM  KYJIbTypbl KaKk  CpeIcTBa
B3aUMO/JICHCTBHS MEXTY JIIOIbMU U MTO3HAHUS MHPA;

MOHMMaHHUE CNeuu(PUKUA OMOJOTUU KaK HayKd, OCO3HaHMs €€ poiu B (OPMHUPOBAHHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUsI 00 OKpYXKarolieM
MUpEe Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOTHBIX
3aKOHOMEPHOCTEH U peIIeHHH TPOOIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOEeKAEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUISl COBPEMEHHOM IMBUIM3ALNN: 00eCIeUeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIAMIIMHBI, CO3[JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pelaTh pecypcHble MpoOaeMbl pa3BUTHS YEIOBEUECTBA, MMOMCKA MyTel BbIXOAA U3 II100aJIbHBIX



HKOJIOTHUECKUX MPoOJIeM U obecrieueHus mepexoa K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY
HCTIOJIb30BAHUIO TPUPOAHBIX PECYPCOB M (POPMHUPOBAHHIO HOBBIX CTAHIAPTOB KU3HH;

3aWHTEPECOBAHHOCTH B MOJYYEHUH OMOJIOTUYECKUX 3HAHUH B LIEJSX MOBBIIICHUS 0OMIEH
KyJIbTYpPBl, €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH, KaK COCTaBHOH 4YacTH (yHKIMOHAIHHOM
IpPaMOTHOCTH 00y4Jarouuxcs, GopMuUpyeMoi pu U3y4eHUH ONOJIOTHH;

NOHUMAHHUE CYIIHOCTH METOJIOB ITO3HAHUS, HCIOJIB3YEMBIX B E€CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIB30BaTh IMOJydaeMble 3HAHHS I aHaIW3a M OOBACHEHHS SBJICHUUN
OKPYXXAIOLIET0 MHpAa M TPOUCXOMAMIMX B HEM H3MEHEHH, yMEHHE JeiaTh O00OCHOBAaHHBIC
3aKJIIOYCHHS Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C IENbI0 TOJXY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIHO HCIOJB30BATh OHOJOTMYECKHE 3HAHUS Ui PELICHHS
npo0JIeM B peabHBIX KH3HEHHBIX CHTYaIHIX;

OCO3HAHME IIEHHOCTH HAYYHOH NIEATENbHOCTH, TOTOBHOCTb OCYIIECTBIIATh MPOCKTHYIO H
MCCIIE0BATEIbCKYIO IESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BaHUIO U CaMOOOpa30BaHMIO, K
AaKTHBHOMY TIIOJIyYCHUIO HOBBIX 3HAaHMH MO OHOJIOTHM B COOTBETCTBUH C >KU3HCHHBIMU
HOTPEOHOCTSAMMU.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3ynbTaThl OCBOCHUs yueOHOro mpenmMera «bruosorus» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYYArOMMXCS  MEKIUCIUIUTMHAPHBIC
(MeXmpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE LIEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(ruKy METOAOB MO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHS,
SBIIEHUE, TPOIECC, CHUCTeMa, HAy4YHbIM (akT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIE0BaHUE, HAOIIOJEHUE, W3MEPEHUE, SKCIEPUMEHT U JPYIHX), YHUBEPCAJIbHBIC
yueOHbIe JeicTBUS (TMO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYISTHUBHBIC), 00ECIEUNBAOIINE
dbopmupoBanre (YHKIIMOHATHLHON TPAMOTHOCTH M COLMAIBHON KOMIIETEHIIMH OO0YJaronuxcs,
CHOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCHUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCaJbHblE YyueOHbIE JAEWCTBHUS B I103HABATEIbHOH U
COLIMAJILHON ITPaKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOECHHUS MPOTpaMMbl CPEIHEro 00Iero oOpa3oBaHUs
JIOJIKHBI OTPaXKaTh:

Ogi1ajeHne YHMBEPCAJIbHBIMH YU4eOHBIMH M03HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBblIe JJOrMYeCKHUe JTeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M AKTyalIM3HpPOBATh MpoOJIEeMy, paccMaTpuBaTh eé
BCECTOPOHHE;

UCMOJb30BaTh TMPU OCBOEGHUM 3HAHUM NpPUEMBI JIOTMYECKOTO MBILIUIEHUS (aHAIu3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, o00OIIeHus1), PacKpbIBaTh CMBICT OHOJIOIMUYECKHUX
HOHATHUH (BBIIENATh UX XapaKTEePHbIE MPU3HAKH, YCTAaHABINBATH CBSI3H C APYTUMH MOHATUSAMMU);

OTpeeNATh 1LeNU NEeATeNIbHOCTH, 3ajaBasl MapamMeTpbl M KPUTEPUH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIEISIMU;

HCIIOJIb30BaTh OMOJIOTUYECKUE TOHATHUS A OOBsSCHEHUS (DAKTOB U SIBICHUN KUBOU
IIPUPOJIBI;

CTPOUTH JIOTUYECKHE pACCYXJEHUsl (MHAYKTUBHBIC, JEAYKTUBHbIE, MO aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUUS] B PACCMATPUBAEMBIX SIBJICHUSX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJEIbHBIE CPENCTBA JUIsl MPEACTABIECHUS CYIIECTBEHHBIX CBA3EH U
OTHOIIICHUN B M3y4aeMbIX OHMOJOTHYECKHX OOBEKTaxX, a TakKe MPOTUBOPEUMM PAa3HOTO POja,
BBISIBIICHHBIX B PA3JIMYHBIX MH(POPMALIMOHHBIX UCTOYHHUKAX;

paszpabarbiBaTh IJIaH penieHus MnpoOjemMbl C  Y4€TOM aHajlnu3a  HMEIOLIUXCS
MaTepUaIbHBIX 1 HEMAaTEPUAIBHBIX PECYPCOB;



BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJbTATOB LIEJISAM,
OLICHMBATh PUCKU MOCIEACTBUN ACATEIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B YCIOBUSIX pEabHOrO, BUPTYaJIbHOTO U
KOMOMHUPOBAaHHOT'O B3aUMOJACHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEA0BATEIbCKHIE e CTBHA:

BJIAJICTh HABBIKAMU y4eOHO-MCCIIEOBATEILCKOW U MPOEKTHON JIEATEIIbHOCTH, HaBBIKAMU
paspenieHus npoodisieM, CoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IIOMCKY METOOB
pelIeHUs] IPAKTUYECKUX 3aja4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB IT03HAHUS;

UCIOJb30BaTh Pa3IMYHbIE BUABI JESITEIbHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0 U MPUMEHEHHUIO B YYEOHBIX CHUTYallUAX, B TOM YHUCIE TPU
CO3JIaHUM YYEOHBIX M COLIMATIbHBIX IPOEKTOB;

(bopMHpOBATh HAYYHBIH THUI MBIIIJICHUS, BIJICTh HAYYHOH TEPMHUHOJIOTUEH, KITIOYEBBIMH
HOHATUSAMH U METOAAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3aJa4l B 00pa30BATENBbHON ACSATEIHHOCTU U
KU3HEHHBIX CUTYaLUsX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIE CBSI3M W aKTYaIM3WpPOBATH 3aJady, BBIIBUTATH
rUIoTe3y €€ pelleHHs, HaXOAWUTh AapryMEHThl JUId JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3aaBaTh MapaMeTPbl U KPUTEPUN PEIICHUS;

aHAJIM3UPOBaTh IIOJIyYEHHbIE B XOJA€ pELICHUs 3aJaud pe3yibTaThl, KPUTUYECKH
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBII OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHS B
npodeCCHOHATILHYIO Cpeay;

YMETh TEPEHOCHUTh 3HAaHUS B I[IO3HABATEIBHYI0 UM MPAKTUYECKyl0 o0jactu
KHU3HENIEATEIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTei;

BBIIBUT'aTh HOBBIE WJEH, MpE/Ularath OPUTMHAIbHbBIE MOAXOJbl M PpEIIEHUs, CTaBUTh
po0JIEMBI U 3a/1a4M, JOMYCKAIOUINE aJbTePHATUBHBIE PEIICHNUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3NIMYHBIX HCTOUYHMKAX MH(oOpManuu (TeKcTe yuyeOHOro mocoOus,
HAYYHO-TIOMYJISIPHON JHUTEpaType, OMOJOTHUECKUX CIOBapsX M CIPaBOYHMKAX, KOMITBIOTEPHBIX
0a3ax pgaHHbIX, B VHTepHere), aHaIM3UpPOBaThb HH(GOPMALMIO DPA3JIMYHBIX BUIOB U (QOpM
IpPEeCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTHBOPEYMBOCTH;

(GbopMynpoBaTh 3alpochl UM MPUMEHATh pa3jIMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
O6uonornyeckoi MHGopMaIK, He0OXOIUMOM /7S BHITIOJIHEHUS YUeOHBIX 3a/1a4;

MpUOOpETaTh OMBIT UCIOJIB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIB30BAHUS PA3IUUHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy IMpeacTaBiIeHUs] OHUOIOrHYecKoi
uHpopManuu (CXxembl, rpaduKu, TUarpaMMsl, TaOIHIIbI, PUCYHKH U IPYToe);

WCIIONh30BaTh HAYYHBIA S3BIK B KA4eCTBE CPENCTBA MpU paboTe ¢ OUOIOTHYECKOM
uHpopMaLuell: TPUMEHATh XUMHUYECKHe, (PU3UYeCKHe U MaTeMaTH4eCKUe 3HAKU U CHUMBOJIBI,
dbopmyrel, a00OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIQJIETh HAaBBIKAMH pPACIIO3HABAaHHWS W 3alIUTHl WHQPOpPMaNWH, HWHPOPMAITMOHHON
0€30MaCHOCTH JIMYHOCTH.

OBJ1ajieHNe YHUBEPCAIbHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMH:
1) o01enme:



OCYIIECTBIATH KOMMYHHKAIIMH BO BCEX c(epax KU3HM, aKTUBHO YYaCTBOBATh B AMAJIOTE
WIN JIUCKYCCUU TI0 CYLIECTBY 00CYXJaeMoil TeMbl (yMEHHE 3a/laBaThb BOIPOCHI, BbICKA3bIBAThH
CYKJEHHUSI OTHOCUTEIIbHO BBINOJIHEHMSI NpeUlaracMoi 3aJaud, Y4YWUTHIBaTb WHTEPECHl U
COIVIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB JMAJIOra WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOaJbHBIE CpPEACTBAa OOIICHHUS, MOHMUMATh 3HAUYEHHE COLMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PJIMKTHBIX CUTyalluil, YMETh CMAr4aTh KOH(DIUKTH U
BECTH I1EPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMHU OOLIEHMSI U B3aUMOJEHCTBUS, TOHUMATh HAaMEPEHUs
JPYTuX JIOACH, MPOSIBIATh YBAKHUTEIHHOE OTHOIICHUE K COOECEHUKY U B KOPPEKTHOH (opme
(bopMynMpOBaTh CBOU BO3PAXKEHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAs 1eSITeJIbHOCTD:

IIOHMMAaTh U MCIIOJb30BaTh IPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOThI MpH
peleHn: OMOIOTUYECKOH MPOoOiIeMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS TPYIOBBIX
¢dbopM B3aMMOAEUCTBUS NIPH PeLLICHUH y4eOHOM 3a1auu;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCHCTBHH C Y4ETOM OOIIMX HHTEPECOB M
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

[IPUHUMATh LE€JIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPJIMHUPOBATH
JEUCTBUS O €€ JOCTMXKEHMIO: COCTaBIIATH IIAaH JACUCTBHUM, pacHpelesaTh PO C YYETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh PE3yIbTaThl COBMECTHOM paboTHhI;

OLIEHUBATh KauyeCTBO CBOET0 BKJIA/la U KAKJI0TO YYaCTHMKA KOMaH bl B OOLIUI1 pe3yabTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IIpeyiaraTb HOBBIE IIPOEKTHI, OLEHUBATh MJEU C MO3ULHUHA HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

OCYILECTBIIATh IMO3UTHBHOE CTPATETHYECKOE IIOBEACHHUE B Pa3JIMYHBIX CHUTYaLMsX,
IPOSBIISATH TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATHBHBIM.

OgBjaieHHe YHHUBEPCAJbHBIMHU PEryJsiTHBHBIMU A€CTBUAMM:

1) camoopranu3anms:

WCIIOb30BaTh OMOJOTHYECKUE 3HAHUS IS BBISBICHHUS MPOOJeM M WX pelIeHus B
JKU3HEHHBIX U YYeOHBIX CUTYaIUsX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JEHUCTBUSIX M TOCTYIKAaX IO OTHOLICHHUIO K >KMBOM HPHUPOJAE, CBOEMY 3JI0POBBIO U 3J0POBBIO
OKPY>KaIOIIHNX;

CaMOCTOSITENIFHO OCYIIECTBIISITh MMO3HABATEIbHYIO NESTENBHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3aJaull B OOpa30BATEIBHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJIATH TIJIaH PEIICHUsI MPOOJIEMBI ¢ YIETOM UMEIOIITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUYTEHU;

JaBaTh OIIEHKY HOBBIM CHUTYaIIHSIM;

paciupsaTh paMKH y9eOHOTO MPpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JienaTh OCO3HAHHBIA BBIOOP, apTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OILICHUBATH MIPHOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TMPOSBICHUIO IMHUPOKOH OHPYIUIMA B Pa3HBIX
00JacTsIX 3HaHUH, TOCTOSTHHO TIOBBIIIATH CBOIM 00pa30BaTeNbHBIN U KYyJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:
JAaBaTb OILICHKY HOBBIM CHUTyallUsAM, BHOCHTb KOPPEKTUBBI B ACATCIIBHOCTb, OICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;



BJIaJICTh HaBbIKAMM MTO3HABATEIBHOM peQIIeKCHU KaK OCO3HAHUS COBEPILAEMBIX JeHCTBUI
U MBICIIUTEJIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMM, NCIOIb30BATh MPUEMBI pedIieKCuu
JUISL OLIEHKU CUTYal[H, BIOOpa BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsATHE cedsl U IPYTHX:

IIPUHUMATh ce0s, TOHUMasi CBOM HEAOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apI'YMEHTBI JPYTUX IIPU aHAIMU3€E PE3yNbTaTOB AEATEIbHOCTH;
IIPU3HABAThH CBOE MPaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH APYroro 4eJIOBEKa.

IMPEAMETHBIE PE3YJIBTATDBI

IIpenmetHsie pe3ynabTaThl ocBoeHus mnporpammbl COO 1o Ouosorun Ha 6a30BOM ypOBHE
BKITIOYAIOT CIieIUUecKue sl yaeOHoro npenmera «bruonorusy HaydHbIe 3HAHHS, YMEHUS U
CITOCOOBI JeUCTBHIA o OCBOCHHIO, UHTEPIIpETaINU
U TIpeo0pa30BaHMIO 3HAHUHN, BUJIBI JIEATEIHLHOCTH I10 TOJYYEHUIO HOBOTO 3HAHUS U TIPUMEHEHUIO
3HAHUH B PAa3IUYHBIX YYEOHBIX CHUTYalMsAX, a TAKKE€ B PEAIbHBIX JXM3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX ¢ Owoisiorueil. B mporpamMme mpeaMeTHbIEe pe3yabTaThl MPEACTABICHBI 1O T0JaM
o0OyueHusl.

IIpenmetHble  pe3ynbTaThl  OCBOEHHUs ydeOHoro mnpenmera «buonorus» ¢ 10
Kj1acce JI0JKHBI OTpaXarh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTe U PONU OMOJOIMHM B CHCTEME HAy4YHOTO 3HAHMS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ounonoruu, pyHKIHOHAIBHON TPAaMOTHOCTH YeJIOBEKa JJIsl PEeLLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKpbIBaTh COJEpKAHUE OMOIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opraHus3M, Merabosm3M (0OMEH BEMIECTB U TPEBpAIllEHHE JHEPruH), TOMEoCTa3
(camoperynsinusi), ypOBHEBasi  OpraHu3alMs JKMBBIX  CHUCTEM, CaMOBOCIIPOM3BEJCHHE
(penpoaykuusi), HacJI€ACTBEHHOCTh, U3MEHUYUBOCTh, POCT U PAa3BUTHE;

yMEHHE u3jaraTb OWOJIOTMYECKHE TEOpUM (KJIETOYHas, XpPOMOCOMHas, MyTallMOHHasi,
LEHTpaJbHasi J0rMa MOJIEKYJIsipHOM Ouonorun), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 HEHTpax MHOrooOpasus U MPOUCXOXKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBuinosa), onpeaensTh IPaHULIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

YMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTMH: HAOJIIOJEHUE U ONMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBIECHUH, OpraHu3alMs W MpOBeIeHHE OHUOIOTHYECKOrO
HKCIEPUMEHTA, BBIIBH)KEHUE THIOTE3bl, BBISBICHHUE 3aBUCHUMOCTH MEXAY HCCIIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHE TIOJIyYEHHBIX DPE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHA,
TEOpUi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHBIE NTPU3HAKA BUPYCOB, KJIETOK NPOKApPUOT U DYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
IPEBpallCHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, MIACTUYECKOTO M IHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, Mel03a, OIJIOIOTBOPEHHS, PA3MHOKEHUSI, WHANBUAYAIBHOIO Pa3BUTHUS
opraHusma (OHTOTeHe3);

yYMEHHE MPUMEHSTH MOJyYeHHbIe 3HAHUS JUIsl O0BSICHEHUS! OMOJIOTMYECKUX MPOLIECCOB U
SIBJICHUM, /ISl IPUHATHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOM KU3HHU C 11E€JIbI0 00eCTIeYeHus
0€30MacHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYKAIOWIUX JIIOJIEH, COOJIIO/IEHUs HOpPM
IPaMOTHOTO TMOBEJEHUSI B OKpYXalolleil NpUpOaHON cpene, MOHMMaHUEe HEOOXOIMMOCTH
MCIIOJIb30BaHUsl JOCTUKEHUM COBPEMEHHON OMOJIOrMM U OMOTEXHOJOTHH NS palrOHAIbHOTO
IIPUPOIONOIIB30BAHUS;



YMEHHE peliaTh >3JEMEHTApHbIE TE€HETHYECKHE 3a/Jadyd Ha MOHO- U JUTHOPHUIHOE
CKpeIllMBaHUE, CIETVIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUTSI TIpE/ICKa3aHus HAClIe0BAHUS TPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH Ja0OpaTOpHbIE U MpaKTUYecKue paboThl, cOOMIOAATh MpaBUiia MPHU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0OBAHUEM;

YMEHHE KPUTHUYECKH OICHHBATh U HHTEPIPETUPOBATH MH(GOPMALHIO OHOJIOTHYECKOrO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CPEICTBA
MaccoBOM MH(OpMaLNU, HAYYHO-TIONYJSPHBIE MaTEepHalibl), STUUECKUE ACTIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE Cco37aBaThb COOCTBEHHbIE IMCHbMEHHBIE M YCTHBIE COOOIIEHUs, 00001as
OMOJIOTUYECKYI0O HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAaMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[Ipenmernsie  pe3ynbTaThl  OCBOEHHUS  ydeOHoro mpenmera «buonorus» ¢ 11
KJlacce I0JKHBI OTPaXKarTh:

c(OPMHPOBAHHOCTh 3HAHWUH O MECTE W POJNM OMOJOTMM B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HayK, B (DOPMUPOBAaHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MHpa U
HayYHOT'O MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apYOEKHBIX YUEHBIX-OUOJIOrOB B pa3BUTHE
6uonornu, GyHKIMOHAIBHONW IPaMOTHOCTH YeJIOBeKa Ul PEeLIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pACKpBIBATh COJCpKAHWE OWOJIOTHYECKHX TEPMHUHOB W TMOHATHH: BUJ,
HOMyJsiusi,  reHO(OHJ,  SBOJIONMS,  JBWXKYyIIME  cuibl  ((aKTopel)  HBOJIOLMH,
IpUCIOCOOJICHHOCTh OPTaHWU3MOB, BHI000pa30BaHUE, SKOJIOTHYECKHE (DAKTOpPBI, HKOCHCTEMA,
IPOAYLEHTbl, KOHCYMEHTBI, pEAYLUEHTBl, LENU M[HUTaHWsA, DKOJIOTUYECKas IUPAMUJA,
OmoreoreHo3, ouocdepa;

yMEHHE Wu3jiaratb Ouojoruueckue Teopun (dBomonuoHHass Tteopus Y. JlapBuHa,
CUHTETHYECKash TEOpHUsl HBOJIIOLMU), 3aKOHBl U 3aKOHOMEPHOCTH (3apoabliieBoro cxojacrsa K.
M. boapa, uepenoBaHus riaaBHBIX HamnpasieHUil U myrer sBomonnn A. H. Cesepuosa, yueHus o
ouocdepe B. 1. Bepraackoro), onpeaensTh rpaHUIbl KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHUE BIIQJIETh METOJAAMU HAYy4YHOTO MO3HAHMs B OMOJOrMM: HAOIIOJCHUE U ONMHMCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
DKCIEPUMEHTA, BBIIBM)KEHUE TMIIOTE3bl, BBISABICHUE 3aBUCHUMOCTH MEXIY HCCIEIyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX PpEe3yJIbTAaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIENIaTh BBIBObI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKK CTPOEHHUS] OHOJIOTMYECKHX OOBEKTOB:
BUJIOB, MOMYJSALUHM, MPOIYIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOr€OIEHO30B M IKOCUCTEM,
OCOOEHHOCTH  NPOLECCOB:  HACJIEACTBEHHOM  HM3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS KOJIOTMYECKUX (PaKTOPOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB M MMOTOKA YHEPIHH B SKOCHCTEMaX, aHTPONOTE€HHBIX U3MEHEHUN
B JKOCHCTEMaxX CBOEH MECTHOCTH, KPYrOBOpOTa BELIECTB M OHOr€OXMMHUYECKHUX LHUKIOB B
ouocdepe;

YMEHHUE MPUMEHSATH MOJydeHHbIe 3HAaHUS JUIs O0BSICHEHUS! OMOJIOTMUYECKUX MPOIIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUECKUX PELIEHUI B MOBCEHEBHON KU3HHU C 1[€1bI0 00ecneueHus
0€30IIaCHOCTH CBOETO 37I0POBbS U 3/I0pPOBbSl OKPYKAIOLIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU Ouonoruu IS paloHaIbHOTO
MPUPOIONOIB30BaAHUS;

YMEHHUE pellaTh 3JIeMEHTapHble OMOJIOTMYEeCKHe 3a/lauM, COCTaBJIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B dKOocHcTeMax (L[N MUTaHusA);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAaKTUYECKHE paboThl, COOMI0IATh MpaBUiIa MpU
paboTte ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;



YMEHHE KPUTHYECKH OICHHBATh W WHTEPIPETUPOBATH MH(POPMAIUIO OHOIOTHYECKOTO
CoJlep’KaHusl, BKIIIOYAIOLIYIO TICEBJOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX HCTOYHUKOB (CpElICTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpuBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTb COOCTBEHHbIE MHCbMEHHbIE W YCTHBIE cooOlIeHus, 00001as
OMOJIOTHYECKYI0 HMH(POPMAIMI0 W3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO WCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHME, B TOM UHACJIE C YYETOM PABOYEN IMPOT'PAMMBI BOCIIUTAHUS C YKA3SAHUEM
KOJMYECTBA YACOB, OTBOJAUMBIX HA OCBOEHHUE KAXKJION TEMBI

OCHOBHBIM IIPUOPUTETOM B BOCIIMTaAHHUU neTen cpeacreamMu y‘IC6HOFO npeamMeTa ABJIIETCA CO3JaHUC 6J'Ia1"OHpI/I$ITHHX YCHOBI/Iﬁ IJI1 pasBUTHA COLMUAJIBHO
3HAYMMBbBIX OTHOIICHMI IIKOJIbHHUKOB, U, IMPEKIAC BCCTO, IECHHOCTHBIX OTHOIICHUI:

- K IPUPO/IE KaK MCTOUHHKY >KU3HHU Ha 3eMJIe, OCHOBE CaMOI'0 €€ CYIIECTBOBAHMSI, Hy KIaIOIIEICs B 3aIIUTE U IIOCTOSIHHOM BHUMAaHUU CO CTOPOHBI YEJIOBEKA;

- K MUpY KaK IJIaBHOMY NPHHLUITY Y€JIOBEYECKOI0 OOIIEKUTHSI, YCIOBUIO KPEIKOH APY»KObl, HaJla)KNBaHHsI OTHOLIEHUH C KOJUIETaMU IO paboTe B OyAyILeM u
cOo3JIaHHs OJAronpUATHOrO MUKPOKIIUMATa B CBOEH COOCTBEHHOU CEMbE;

- K 3HAaHWSIM KaK HHTEJUICKTyallbHOMY pecypcy, o0ecrieunBaroniemMy Oyayliee 4eloBeKa, Kak pe3ysIbTaTy KpOIOTIMBOI0, HO YBJIEKAaTEIbHOTO YUeOHOTO TPYyAa;

- K 3J0POBBIO KaK 3aJI0Ty JOJITOW M aKTUBHOM KU3HH YEJI0BEKA, €0 XOPOLIEro HACTPOCHUS U ONITUMHUCTHYHOTO B3IJIsi1a Ha MUD;

- K OKpPY’KaloIIUM JIIOJISIM KakK 0e3yCIIOBHON U aOCONIOTHOM 1IEHHOCTH, KaK paBHONPABHBIM COLUATBHBIM MApTHEPaM, C KOTOPHIMU HEOOXOIMMO BBICTPauBaTh
J00poKeNnaTeIbHbIC U B3aMMOIIOAIeP>KUBAIOIINE OTHOIICHHS, JAIOIINE YEIOBEKY paoCTh OOIIEHHS U TTO3BOJISIONINE H30eraTh YyBCTBA OJIMHOYECTBA,

- K caMHMM ce0e KaK X0351€BaM CBOEH CyIb0bl, CAMOOIPEAEIIIIOIIMMCS M CaMOPEaIN3YIOIIUMCS TMYHOCTSIM, OTBEUYAIOIINM 3a CBOE COOCTBEHHOE OyyIiee.

10 KJIACC
Ne HaumeHoBaHMe pa3/ieioB ¥ TEM MPOrPaMMbI KosmaectBo yacos DnexTponHbie (1udpoBbic) 00pa30BaTEIbHBIC
n/m Bcero  KontposbHbIe [TpakTuyeckue pecypcebl
paboThI paboTsI
1 buonorus xak Hayka 2 05 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
2 JKuBble cucTeMBI U UX OpraHU3alus 1 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIIETKU 8 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c292
4 JKusHenesaTenbHOCTE KIETKH 6 bubnurorexa LIOK https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHMe U HHANBUIYAIbHOE PA3BUTHE 5 1 bubnunoreka LIOK https://m.edsoo.ru/7f41c292
OpPraHU3MOB
6 HaciencTBeHHOCTh M U3BMEHYMBOCTD 8 1.5 bubnuorexa LIOK https://m.edsoo.ru/7f41c292
OpraHu3MOB
7 Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH 3 bubnunorexa LIOK https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 0 4
11 KJIACC

Ne i/ HammeHoBaHUe pa3eioB U TEM IPOTPaMMBI KonuuecTBo yacos DnexTpoHHbIe (U POBEIE) 00pa3oBaTEIbHbIC


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

1 DBOIOIMOHHAS OMOJIOTHS

2 Bo3HHKHOBEHHE U Pa3BUTHE KU3HU Ha
3emie

3 Opranu3Mbl U OKpYXKaromas cpeaa

4 Coo0111ecTBa U YKOJIOTHYECKHE CHCTEMBI

5 PezepBHOE BpeMms

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka
n/n

buosnorus B cucreme Hayk

Bcero

34

2 Mertoap! no3HaHus xuBoi mpupoasl. [Ipakruyeckas

pabota Ne 1 «Mcnonp3oBaHUE pa3IUUYHBIX METOJIOB MPU

HU3YyUCHUU OMOJIOTHYECKUX 00BEKTOBY

3 buonornueckue CUCTCMBI, TPOUCCCHI U UX U3YUCHUC

4  XuMmudecKuil cocTtaB KiIeTKU. Bojga m MuHepabHbIE COMU

5 benku. CocraB u CTpoeHHE OEIKOB

6 DepMeHTH — OHMOJIOTHYECKHE KaTaTu3aTOPBI.

KonTposibHbIe
paboThI

[IpakTrueckue
paboThI

1
0.5

2.5

KonuuectBo yacoB

Bcero Kontpomeheie Ilpaktuueckne H3YICHHA

paboThI

paboThI

0.5

0.5

pecypcsl

bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
bubmmoreka LIOK https://m.edsoo.ru/7f41cc74

bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
bubnuorexa LIOK https://m.edsoo.ru/7f41cc74

Hara DneKTpoHHbIE HU(POBHIE

o0pa3zoBaTeNbHbIE PECYPCHI

bu6nmorexa LIOK
https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a

bubnmorexa LIOK
https://m.edso0.ru/863e6122

bubmuoreka [{OK
https://m.edso0.ru/863e6564

but6mmoreka [IOK
https://m.edsoo.ru/863e674e

bubnunorexa LIOK
https://m.edso0.ru/863e6b72

but6mmoreka [IOK


https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72

/o

10
11

12

13

14

15

16

17

Tema ypoxka

Jlaboparopuas padota Ne 1 «/3yueHue KaTaIuTHIECKON
aKTUBHOCTH (DEpMEHTOB (Ha MpUMepe aMHJIa3bl HITH
Kartasasbl)»

VYruesoasl. Jinnuab
Hyxneunosbie kucinorsl. ATO
Hcropus u meTobl u3ydeHus KiueTku. Kiierounas reopust

Kierka xak OCJI0CTHAA )XKUBas CUCTEMA

Crpoenue sykapuoTHueckon kietku. JlaboparopHas
pabota Ne 2 «/3y4eHne CTpoeHUs KIETOK paCTeHUH,
KHMBOTHBIX, TPHOOB 1 OaKTepuil o1 MUKPOCKOIIOM Ha
FOTOBBIX MUKPOIIpENaparax U ux OIMUCAHUEY

OOMEeH BeIEeCTB WK META00IN3M
dorocuaTe3. XEMOCHUHTE3
DHepreTUYecKuii 0OMeH

JKu3HeHHBIN IUKII KIeTKU. [leeHne KIeTku. MuTo3.
Jlaboparopnast pabota Ne 3 «HaGmronenrne MuTo3a B
KJIETKaX KOHYMKA KOpPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»

buocunres 6enka. Peakiius MaTpuaHOTO CHHTE3a

Tpancsiiust — OuocuHTe3 Oenka

KomngecTBo yacos

Bcero Kontposabhble Ilpaktnueckne H3YICHHA

paboThI

paboThI

0.5

0.5

Jara

DIIeKTPOHHBIE IIU(PPOBbIC
o0pazoBaTenbHBIE PECYPChI

https://m.edso0.ru/863e6b72

bubnunorexa LIOK
https://m.edso0.ru/863e6870
bubnuoreka [{OK
https://m.edsoo0.ru/863e6d5c
bubnunoreka LIOK
https://m.edso0.ru/863e6e88

bubnuoreka [{OK
https://m.edso0.ru/863e6ff0
https://m.edsoo.ru/863e716¢

bu6anoreka IIOK
https://m.edso0.ru/863e766¢

bubnuoreka [{OK
https://m.edso0.ru/863e7c98

bu6anoreka IIOK
https://m.edsoo.ru/863e7aae

bubmuoreka [{OK
https://m.edsoo.ru/863e7dc4

but6mmoreka [IOK
https://m.edsoo.ru/863e796e

bubnunorexa LIOK


https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

Ne Tema ypoka KonuuecTBo yacoB [Hara DneKTpoHHbIe HU(POBBIE
n/m Bcero Kontposabhble Ilpaktnueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI
https://m.edsoo.ru/863e796e
18 Hexnerounsie GOPMBI JKU3HU — BUPYCHI Bbu6mmoteka [JOK
https://m.edso0.ru/863e7540
19 ®opmbl pa3MHOXKEHHS OPTraHU3MOB bu6muoreka [IOK
https://m.edso0.ru/863e81h6
https://m.edsoo.ru/863e831e
20 Meiio3 bubmuoreka [{OK
https://m.edsoo.ru/863e7f4a
21 OO0pa3oBaHHe U pa3BUTHE MOJIOBBIX KIIETOK. 0.5 Bbu6mmotreka [JOK
OmonorBopenue. JlaboparopHast padota Ne 4 «3yuenue https://m.edso0.ru/863e81b6
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENapaTax»
22 VupuBuayanbHOE pa3BUTHE OPraHU3MOB Bu6mmoreka [JOK
https://m.edso0.ru/863e8436
23 T'eHeTnka — HayKa O HACJEICTBEHHOCTH U U3MEHYHBOCTHU bubnnorexa [JOK
https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACIIEZOBAaHUS MPU3HAKOB. bubmuoreka [JOK
MOHOTHOPHUHOE CKPEIIUBAHHE https://m.edso0.ru/863e8878
25 JluruOpuaHoe CKpeuBaHue. 3aKOH He3aBUCHMOT0 bubmuoreka [IOK
HacJIeJOBaHHs IPU3HAKOB https://m.edso0.ru/863e89%a4
26 CrueruieHHOE HacjeIoBaHue Mpu3HaKkoB. JlabopaTropHas 0.5 bubmmoreka [JOK
pabota Ne 5 «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO U https://m.edso0.ru/863e8c60
JTUTHOPHTHOTO CKPEITUBAHUS Y APO30(PIITBI HA TOTOBBIX
MUKpOTpernaparax»
27 Teneruka nona. HacnenoBaHue mpu3HAKOB, CIETUIEHHBIX C bubmmoreka [JOK
OJIOM https://m.edso0.ru/863e8c60
28 MW3menumBocTh. HeHacnmeacTBeHHAss H3MEHYHUBOCTD. 0.5 but6mmorekxa [IOK

Jlaboparopnas pabota Ne 6. 3yuenue moauukannoHHOM

https://m.edsoo.ru/863e8efe


https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IU(PPOBHIE

n/n Bcero Kontponshsie Ilpaktuueckne H3YICHHA 00pa30BaTeIbHBIC PECYPCHI
paboThI paboThI

W3MEHYUBOCTH, IOCTPOCHHUE BApUALIMOHHOTO psijia U
BapHallMOHHOW KPUBON»

29 HacnencrBeHHas U3MEHYMBOCTh. JJaboparopHas padota No 1 0.5 bubnuotexa [JOK
7. «AHanu3 myTtanui y 1po30(Quiibl Ha FOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTMpernaparax»
30 TI'eHermka yeaoBeka 1 bubnuorexa [IOK
https://m.edso0.ru/863e8d78
31 PesepHbIil ypok. O000IIECHHUE 110 TEME 1
«HacnencTBeHHOCTh U U3BMEHYMBOCTH OPTraHU3MOBY
32 Cenekius Kak HayKa U MPoLecc 1 bu6nuorexa [IOK
https://m.edso0.ru/863e9214
33 Meroabl U TOCTHKEHUS CEJISKIIMHA PACTCHUN U )KUBOTHBIX 1 bubnuorexa [IOK
https://m.edso0.ru/863e9214
34 buoTexHOI0rus Kak oTpacib POU3BOACTBA 1 bu6muoreka [JOK
https://m.edso0.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
11 KJIACC
No Tema ypoxka KonuuectBo yacos Hata OneKTpoHHEIEe IH(POBBIC
n/m Bcero Kowurponpabie Ilpaktudeckune H3YTCHHA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI
1 Dponronus U METOJIbI €€ U3yUCHUS 1 bubnmoreka [JOK

https://m.edsoo.ru/863ea20e


https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e

10
11

12

13

14

Tema ypoxka

Hcropus pa3BUTHS IPEACTaBICHUN 00 3BOJIIOLUU
MukposBoitonus

[Mormynsiiust Kak 37eMEHTapHas SIUHHIIA BUIa U SBOJIIOLINH.
JlabopaTtopHnas padora Ne 1 «CpaBHeHHE BUIOB 1O
MOP(OJIOTHUECKOMY KPUTEPUIOY

JIBIoKy1ue cuitbl (3J1eMEHTapHbIe (PAKTOPHI) IBOJIOLUH
EcrecTBeHHbIi 0TOOp 1 €ro GopMbl

PesynbTaThl 3BONIIONNN: TIPUCTIOCOOIEHHOCTh OPTaHU3MOB U
Bus000pa3zoBanue. Jlaboparopnas padora Ne 2 «Onucanue
MPUCTIOCOOTICHHOCTH OpPraHUu3Ma U €€ OTHOCUTEIBHOTO XapaKTepay

HaHpaBJ’ICHI/IH U IYTH MAKpPO3BOJJIIOLIUA

Heob6patumocTts BOIIONNH
Ucropus xu3Hu Ha 3emiie 1 METObI €€ U3yUeHus

['unore3bl NpoucxX ok AeHUS )KU3HHU Ha 3emie
Pa3BuTHe )xn3HM Ha 3eMIie 110 3paM U IIEpUoaaM

OcHOBHBIE 3Tallbl 3BOITIOIUU PACTUTENHLHOTO U dKUBOTHOT'O MUDA.
[IpakTuyeckas padora Ne 1 «3ydeHne HCKOMAeMbIX OCTaTKOB
pacTeHM U KUBOTHBIX B KOJUIEKIIHIX»

CoBpemeHHasl cucTeMa OpraHuYecKkoro Mupa

Bcero Kontponabubie

1

KonmdaectBo yacos

paboThI

Jlara

[Mpaktnueckue H3YUCHUA
paboThI

0.5

0.5

0.5

ONeKTpoHHbIE IIU(POBBIC
00Opa3oBaTebHBIE PECYPCHI

bu6mmoreka [IOK
https://m.eds00.ru/863e9570

bubmuorexa [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.ru/863e99c6

bubmuorexa [JOK
https://m.edso0.ru/863e9da4

bu6mmoreka [IOK
https://m.edso0.ru/863e9ed0

bubmuorexa [JOK
https://m.edso0.ru/863e9fde

bubmuorexa [JOK
https://m.edso00.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5a6

bubmuorexa [JOK
https://m.edsoo.ru/863ea6be

bu6mmorexa [IOK
https://m.edsoo.ru/863ea8bc

bu6mmorexa [IOK
https://m.edsoo.ru/863ea48e


https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
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16

17
18

19

20
21

22

23

24

25

26

27

28

Tema ypoxka

DBOJIIOHS YeJIOBEKa (aHTPOTIOTEHE3)
JBuokymiue cuibl (pakTopbl) aHTPONIOTEHE3a

OCHOBHBIE cTaauu 3BOJJOLHNH YCJIIOBCKA
YenoBeueckue pacbl U IPUPOJHBIC aaallTalluk YCJIOBCKa

PesepsHblil ypok. O60611eHne 110 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
JKU3HU Ha 3emMiie»

DKoJorus Kak HayKa
Cpenbl oOuTaHus U SKOIOrnueckre hakTopbl

Aobuotuyeckue daxropsl. Jlaboparopnas padota Ne 3.
«Mopdororudeckre 0COOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
oburtanusy. Jlabopatopuas pabora Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)

buotnueckue aktopsl

DKOJIOTHYECKHE XapaKTepUCTUKHU nonynsauuu. [Ipaktuueckas padbota
Ne 2 «IloacuéT mI0THOCTH MOMYJIALNN Pa3HBIX BUIOB PACTEHUI»

Coo01iecTBa OpraHu3MOB — OHOIEHO3
DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI)
OCHOBHBIE TIOKa3aTeIN YKOCUCTEMBI. DKOJIOTUIECKUE TUPAMHUIBL.

CaoiictBa 3xocucteM. Cykueccust
[IpupoaHeie S3KOCHCTEMBI

Bcero Kontponabubie

1

KonmdaectBo yacos

paboThI

Jlara

[Mpaktnueckue H3YUCHUA
paboThI

0.5

0.5

ONeKTpoHHbIE IIU(POBBIC
00Opa3oBaTebHBIE PECYPCHI

bu6mmoreka [IOK
https://m.edsoo.ru/863eac2c
bubmuorexa [JOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edso0.ru/863eaea2

bubmuorexa [JOK
https://m.edsoo.ru/863eafec
bu6mmoreka [IOK
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK
https://m.edso00.ru/863eb348

bu6mmoreka [JOK
https://m.edso0.ru/863eb46a
bu6mmorexa [IOK
https://m.edso0.ru/863eb46a

bubmuorexa [JOK
https://m.edsoo.ru/863eb5fa


https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

No Tema ypoxka KonuuectBo yacos Hata ONeKTpoHHbIE IIU(POBBIC

/m Bcero Kowurtponmbabie Ilpaktudeckue H3YICHUA 00pa3oBaTeIbHEIC PECYPCHI
paboThI paboThI

29  AHTPONOrCHHBIE YKOCHCTEMBI 1

30 Buochepa — rinobdaabHass SKOCHCTEMA 3EMIIH 1 bubnuorexa [JOK
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAaHHUS OUOCHEPHI 1 bubmmoreka [IOK
https://m.edsoo.ru/863ebd16

32 YenoseuecTBO B Ouochepe 3emin 1

33 CocyliecTBOBaHHE MTPUPOIBI U YEIOBEYECTBA 1 bubmmoreka [IOK

https://m.edsoo.ru/863ebale

34 PesepsHbIii ypok. O000mIeHUe TeMbl «Co00IIIeCTBa U IKOJIOrHYeckue 1
CHCTEMBbI»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5


https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

