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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpammbl MO OWOJIOTHM TEOPETUYECKYIO OCHOBY JMJISI ONpPEICTICHHS
MOAXO00B K (hOPMHUPOBAHUIO COJepkaHusl ydyeOHoro mpenMera «buonorus» COCTaBHIIM:
koHnentyanpHbie monoxeruss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIeNied, COJEp KaHUs,
pe3ynbTaToB 00yUeHUs: U TPeOOBAaHUN K YPOBHIO MOJTOTOBKU BBIITYCKHUKOB, ITOJIOKEHUS 00 001X
LEeNAX W NPUHIMIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBbI CPEIHEro OOIIero
oOpazoBanusi B Poccuiickoit ®denepanuu, a Takke MOJOXKEHUA O crnenuduke Ouonoruu, eé
3HAYECHUU B TIO3HAHUH KUBOU PUPOABI M 00ECIICUeHUH CYIIECTBOBAHUS YEIOBEUYECKOr0 OOIIECTBA.
CornacHo Ha3BaHHBIM IOJIOKEHUSAM, OMPEIesieHbl OCHOBHBIC (DYHKIIUU MTPOrPaMMBbI 10 OMOJIOTUU U
€€ CTpyKTypa.

[Iporpamma o G6uonoruu Aa€T mpeAcTaBieHUE O IENnix, 00 obmel crpareruu o0ydeHus,
BOCIIUTAHMSI ¥ PA3BUTHSI O0YUAIONINXCS CpecTBaMu yueOHOTO TipeameTa «bronorusy, onpenenser
o0s3aTeNIbHOE MPEIMETHOE COJEp)KAHUE, €ro CTPYKTYpy, paclpeaeseHue Mo pasjesiaM U TeMa,
PEKOMEHIYEMYIO MTOCIIE0BATEILHOCTh U3yUEHHs Y4eOHOTO MaTepralia ¢ y9€TOM MEXKIIPEIMETHBIX
U BHYTPHUIIPEAMETHBIX  CBSI3el, JIOTUKM  OOpa3oBaTENBbHOTO  MpOIEcca,  BO3PACTHBIX
0COOCHHOCTEH 00yJarOIIHXCSl.

B nmnporpamme mno Ouonoruu TakKe YUYUTHIBAIOTCA TpeOOBaHUSA K IUIAHUPYEMbIM
JUYHOCTHBIM, METAIllPEIMETHBIM W TPEAMETHBIM pe3ysibTaraM oO0y4eHHs B (HOpPMHpPOBAHHH
OCHOBHBIX BHJIOB Y4e€OHO-IIO3HABATEIbHOU NEATEIBHOCTH/yUeOHBIX ACHCTBUI OO0ydarouuxcs Mo
OCBOEHHUIO COJIEpKaHUsl OMOJIOrHYeCKOro 00pa3oBaHUsl.

B nporpamme mo Oumomorum (10—11 kmaccel, 6a30BBI YpPOBEHB) pEaM30BaH IMPUHITUII
MIPEEMCTBEHHOCTH B WM3Y4YCHUHM OHWOJIOTWMH, Onaromaps dYeMy B HEW TIpocMaTpuBaeTCs
HAMpaBJIEHHOCTh HA Pa3BUTHE 3HAHUM, CBSI3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PCHHUS,  IIEHHOCTHBIX  OpPUCHTAIMA  JUYHOCTH,  OKOJOTHMYECKOTO  MBIIUICHUS,
MIPEJICTABICHHUM O 3I0pOBOM 00pa3e KU3HHU U OEPEKHBIM OTHOLIEHUEM K OKPYKAIOIIeH MPUPOIHON
cpexne. IloaTomy Hapsimy ¢ n3ydeHHeM OOMIEOMOIOTHUECKUX TEOPHUH, a TaKKe 3HAHWHA O CTPOCHUHU
KUBBIX CHCTEM pAa3HOTO paHra W CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX IPOILECCOB B
mporpaMMe 10 OWOJIOTHH yJIEJICHO BHUMAaHHWE WCIOJIB30BAHUIO TIOJYYEHHBIX 3HAHWHA B
MOBCETHEBHON J>KWM3HMU JJs pEHIeHHs NPUKIAIHBIX 3a1ad, B TOM 4YHUCIe: NPO(QUIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00NieBaHWI  YeNoBEKa,  MEAWKO-TEHETHYECKOTO  KOHCYJIBTUPOBAHHSA,
00OCHOBaHHUSI SKOJIOTMYECKU LIEIecO00pa3HOro IMOBEIEHUS B OKpY’Kalolled NpUpOIHON cpene,
aHaJIM3a BIUSHUS XO3JHUCTBEHHOW JCSITEILHOCTH 4YeJIOBEKa HA COCTOSHHUE TMPHPOJHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMAHHUS K MPHUKIAJHON HAMPaBICHHOCTH Y4eOHOTO
npeamera «bHOJOTHS» TPOAUKTOBAHO HEOOXOAMMOCTBIO OOECTeUeHHs YCIOBUH ISl PEHICHUs
OJTHOM W3 aKTyalbHBIX 3aj[ad IIKOJHHOTO OMOJOTHYECKOro 0oOpa3oBaHMs, KOTOpas Mpeirnoaraet
dbopMupoBaHHe y OOYYaIOMUXCS CIIOCOOHOCTH AMalTHPOBATHCS K W3MEHCHHUSM JUHAMUYIHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHMMaeT BakHOe MecTo. OHa
obecnieunBaeT (HOpMUPOBAHHE y OOYYAIOMIMXCS NPEACTABICHUNA O HAyYHOW KapTUHE MHpa,
pacimmpsieT ¥ 0000IIaeT 3HAHHUS O KUBOH MpHpoJe, e€ OTINYUTEIBHBIX MPU3HAKAX — YPOBHEBOMN
OpraHM3allil ¥ DJBOJIONUHU, CO3MaET YCIOBHS JJs: TO3HAHUS 3aKOHOB JKMBOW MPHUPOJBI,
dbopmupoBaHus (QYHKIIMOHAILHOW TPaMOTHOCTH, HAaBBIKOB 37I0pPOBOTO M Oe3omacHoro obOpasza
KHU3HHU, YKOJIOTUIECKOTO MBIIIJICHHSI, [IGHHOCTHOTO OTHOIIICHUS K dKUBOU MPUPOJIE U YETIOBEKY.

Bonbmoe 3HaueHWe OWOJIOTHS WMMEET TakKe JUIS PENICHHS BOCIUTATEIBHBIX H
pa3BHUBAIOIIMX 3a/lad CpeaHEro o0Iero odpazoBaHusl, CONMANU3alUU oOydarommuxcs. M3ydeHnue
OHMOJIOTHH 00CeCTICUnBACT YCIOBUS T (POPMHUPOBAHUS WHTEILICKTYAIbHBIX, KOMMYHHKAITMOHHBIX 1
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUYECKON KYIBTYPBI, CIIOCOOCTBYET MHTETPAIIUN OMOIOTHYECKUX
3HAHUWA C TIPEJCTABJICHUSIMH W3 JPYTHX Y9IeOHBIX MPEAMETOB, B YaCTHOCTH, (PU3UKH, XUMHUHU U
reorpadunu. Ha3BaHHBIE TMOJNIOKEHHUS O TMpeAHAa3HaueHUU YydeOHoro mnpenmera «buomorus»



COCTaBUJIM OCHOBY JIJISl ONPENIETICHUSI TOIX0/I0B K OTOOPY M CTPYKTYPUPOBAHUIO €TI0 COJEpKaHUS,
MPEJICTABJICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60p conepxanus yuyebHoro npenmera «buomorus» Ha 6a30BOM YpOBHE OCYILIECTBIIEH C
MO3UIMK KYJbTYPOCOOOPAa3HOrO IMOAX0J1Aa, B COOTBETCTBHHM C KOTOPBIM OOYYAIOLIHECs JIOJKHBI
OCBOUTH 3HAHUS M YMEHHs, 3HAYUMBbIC i1 (OPMUPOBAHMS OOIIEH KyIbTYpHI, ONPEACISIONne
aJIeKBaTHOE TIOBEJICHME YEJOBEKa B OKpYKAIOUIeW NPUPOJHON cpene, BOCTpeOOBAaHHBIE B
MTOBCEIHEBHOM XKU3HU M MPAKTUUYECKOM AestenbHOocTU. Ocoboe MecTO B 3TOM CUCTEMe 3HAHUN
3aHUMAIOT AJIEMEHTHI COAEPIKaHUs, KOTOPbIE CIIy’KaT OCHOBOH it (popMUpOBaHUS TPEACTABICHUI
O COBPEMEHHOH €CTeCTBEHHO-HAy4YHON KapTHUHE MHUpPAa W I[EHHOCTHBIX OPHEHTALMSX JIMYHOCTH,
CIOCOOCTBYIONTUX T'YMaHU3AIUKA OMOJIOTHIECKOT0 00pa3oBaHUsI.

CTpyKTypUpOBaHUE COJEpKaHUS Yy4yeOHOro MaTepuaja B IporpamMme Io OHOJIOTHUH
OCYIIECTBICHO C y4Y€TOM NPHOPUTETHOTO 3HAYCHHS 3HAHUH 00 OTIMYMUTENBHBIX OCOOCHHOCTSX
YKUBOU MPUPOJIBL, 0 €€ YPOBHEBOM OpraHU3aIMK U 3BOJIOIUU. B COOTBETCTBUU C 3TUM B CTPYKTYpe
yuebHoro npeamera «buosnorus» BIAETICHBI CIEAYIONIME COJEpKaTeIbHbIe JINHUM: «bromorus kak
Hayka. Meroabl HaydyHOro nosHanus», «Kietka xak Omonormyeckas cucreMay», «OpraHusM Kak
ouosornyeckas cucreman, «Crcrema 1 MHOrooOpasue OpraHuuecKoro MUpay, « IBOJIOIUS KUBOK
MPUPOABD, « IKOCUCTEMBI U MPUCYIITUE UM 3aKOHOMEPHOCTH.

Llens wm3ydenust yuebHoro mnpeamera «buomorus» Ha 0a30BOM YpPOBHE — OBIIAJCHUE
00y4aroIUMUCS 3HAHUSIMHA O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHU3aIiK KUBBIX CHCTEM Pa3HOTO
paHra u mpruoOpeTeHNUEe YMEHUHN UCTIOIh30BaTh 3TU 3HAHUS JUISI TPAMOTHBIX JICHCTBHI B OTHOIIICHUHN
00BEKTOB KUBOW MPUPOJIBI U PELLICHUS PA3INYHBIX )KU3HEHHBIX MTPOOIIEM.

JocTmwkenne uend u3ydeHWss ydeOHoro mnpenmera «buornorus» Ha 0a30BOM YypOBHE
o0ecreunBaeTcs pelieHueM CIeAYONIUX 3a/1ay:

OCBOCHHE O0YYAIOMIMMUCS CUCTEMBI 3HAHUN O OMOJIOTHYECKUX TEOPHSX, YUCHUIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiaX, CIyKaIIUX OCHOBOH At GopMHUpOBaHUS TPEACTaBICHUN
0 €CTeCTBEHHO-HAYYHOH KapTHHE MHPA, O METOAAaX HAYYHOTO MO3HAHUS, CTPOSHUH, MHOTOOOpa3uu
U OCOOCHHOCTSIX KHMBBIX CHCTEM pPa3HOIO YpPOBHS OPTraHU3AlUM, BBIJAIOLIUXCS OTKPBITUAX H
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHre y OOydaroOUIMXCS MO3HABATENbHBIX, HMHTEJUIEKTYAIbHBIX W TBOPYECKHX
CTMIOCOOHOCTEH B TIpollecce aHalu3a JAaHHBIX O MYTSAX Pa3BUTHS B OMOJOTMHM HAYYHBIX B3IJISOB,
UJeH U MOIX0/I0B K U3YUYEHHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIluy;

CTaHOBJICHHE Yy OOyYarommxcst oOmed KyJabTypbl, (YHKIHMOHAIGHOW T'PaMOTHOCTH,
pa3BUTHE YMEHUW OOBSICHATH U OICHHBATh SIBIICHUS OKPY’KAIOIIEr0 MHpa YKUBOH MPHUPOJABI Ha
OCHOBAHUWY 3HAHUH W OTBITA, MIOTYICHHBIX ITPU H3yUYECHUU OUOJIOTHH;

dbopMupoBaHre y OOy4aromMxcs YMEHUW WIUTIOCTPUPOBATh 3HAYCHHE OMOJIOTHYECKHX
3HAHWW B TIPAKTHYECKOH JCSITEILHOCTH UYEIOBEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUH 1 arpoOHOTEXHOIOTHIA;

BOCIIUTaHHE YOEXKJIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEIIOBEKOM J>KUBOH TIPUPOJIBI,
HE00X0IMMOCTH OEpeX HOro OTHOLICHUS K HEeH, COONIIOJIEHHs] STUYECKHMX HOPM IpHU NPOBEICHUU
OMOJIOTHYECKHUX HCCIICIOBAHUM;

OCO3HAaHHE IEHHOCTH OMOJOTHYECKMX 3HAHWM JUIsl TOBBIIMICHUS YPOBHS SKOJIOTHYECKON
KYJIbTYPBI, 11 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHWA W YMEHUH B TOBCEIHEBHOH KH3HU Ui OIEHKU
MOCTICICTBUI CBOEH JIEATENILHOCTH MO OTHONICHHIO K OKPYXarolled cpene, COOCTBEHHOMY
3J10pOBbI0, 000CHOBaHME U COOIOACHNE MeP MPODUITAKTUKY 3a00IeBaHUH.

B cucreme cpennero obmero obpazoBanusi «buonmorus», nzydaemas Ha 0a30BOM YpOBHE,
SABIIAETCS 00s3aTeNbHBIM YYEOHBIM MPEAMETOM, BXOMSIIMM B COCTaB MPEAMETHON o0nacTu
«EcTecTBeHHO-HAayYHBIE TTPEIMETHIY.

Jlns m3ydenust Onojoruu Ha 6a30BOM ypOBHE CpeTHEro 001ero oopa3oBaHus OTBOAUTCS 68
yacoB: B 10 knacce — 34 gaca (1 gac B Henento), B 11 kinacce — 34 yaca (1 yac B Hezlenio).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. buojsiorusi Kak Hayka.

buonorus xak Hayka. CBs3b OMONOTHH C OOIICCTBCHHBIMH, TEXHUYECKUMH H JPYTHMH
€CTeCTBEHHBIMH HaykamH, (uiocopuelt, 3TUKOH, SCTeTUKONM u mpaBoM. Ponb Ouonoruu B
(dhopMUpOBaHUH COBPEMEHHOUN HAyYHOH KapTHHBI Mupa. CucTeMa OMOJIOTUYECKUX HaYK.

MeToapl TO3HAHUS KUBOM MpHUPObI (HAOIIOAEHHE, IKCIIEPUMEHT, ONMUCaHHe, U3MEPEHHE,
KJIacCU(UKALUS, MOJICTHPOBAHKE, CTATHCTHUYECKAss 00paboTKa TaHHBIX).

JdemoHcTpanuu:

Hoptpetsr: Y. apsun, I'. Mennens, H. K. Konbuos, /Ix. Yorcon u @. Kpuk.

Tabauiel U cxeMbl: « MeTOo/ bl TO3HAHUS YKUBOW IPUPOJIBI.

JlabopaTopHble 1 IpaKkTHYeCKHEe PadOThI:

[Tpaktnueckast pabora Ne 1. «lcnonp3oBaHue pa3iMyuHbIX METOAOB IPU H3YYCHHH
OMOJIOTUIECKIX 0O0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aI M.

Kupble cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouonoruu. OTIuYHe >KUBBIX
CUCTEM OT HEOPTraHUYECKON IPUPOJIBI.

CpoiicTBa OumocucteM M UX pasHooOpasue. YPpOBHU OpraHu3aldd  OHOCHCTEM:

MOJIEKYJIIPHBIN, KJICTOYHBIH, TKAHEBBIH, OpraHU3MEHHBIN, MOMYJISIUUOHHO-BUOBOM,
9KOCHUCTEMHBIN (OMOTCOIIEHOTUYECKHH ), OMOCHEPHBIN.

JleMoHCTpanum:

Tabmumpl ¥ cxembl: «OCHOBHBIE TpPHU3HAKH JKHU3HH», «YPOBHH OpTraHM3alldd KUBOKN
MIPUPOJIBI».

OO6opynoBanue: mojaesb Mosekysbl JTHK.

Tema 3. XumMu4ecKkuii cOCTaB U CTPOCHHE KJICTKH.

XUMUYECKUI cOCTaB KJIETKU. XUMHUYECKUE AJIEMEHThI: MaKpO3JIEMEHThI, MUKPOIJIEMEHTHI.
Bona u MuHepanbHbIE BELLIECTBA.

@YHKIIMM BOJBl M MHHEpAIbHBIX BeleCTB B KieTke. [loanepikaHue OCMOTHUYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 6e1KkoB. AMUHOKHCIIOTHI — MOHOMEpHI OenkoB. HezameHumbie 1
3aMEHUMbIE AaMUHOKHMCIOThl. AMUHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpbI OSJIKOBOM MOJIEKYJIbI
(nepBrUYHasi, BTOPUYHAs, TPETUYHAS M YETBEPTHUYHASL CTPYKTYypa). XUMHUYECKHE CBOMCTBA OEIKOB.
buonornyeckue pyHKINN OEIKOB.

®epMeHThl — Ouosiornyeckue Karaiau3aTopbl. CTpoeHHe (QepMeHTa: aKTUBHBIA LEHTP,
cyoctpatHas  crenuduuHocth.  Kodepmentsl.  Burtamuubel.  Otauuuss  (GepMeHTOB  OT
HEOpPraHMYECKUX KaTaJln3aTOpPOB.

VYrneBoJbl: MOHOCaxapuibl (III0KO3a, pubo3a U 1e30KcHpud03a), aucaxapusl (caxaposa,
JAKTO3a) M TOJHMcaxapujbpl (Kpaxmal, TJIMKOreH, Leirono3a). buonorndeckue ¢QyHKIMH
YTJIEBOJIOB.

Jlununer:  tpurnuuepunsl, docomunuapl, crepouabl. ['uapoduibHO-THAPOGOOHBIE
cBoiicTBa. buonornueckue ¢yHkiuu nunuaoB. CpaBHEHHE YTJIEBOIOB, OCJIKOB M JIMMHUAOB Kak
MCTOYHUKOB SHEPIHUH.

Hyxneunossie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHUCIIOT.
Crpoenue u pyukuuu JTHK. Ctpoenue un pynkunu PHK. Bunst PHK. AT®: ctpoenue u pyHkuuu.

[Mutonoruss — Hayka o kjeTke. KierouHas Teopuss — NnpuMep B3aMMOAECHCTBHS HIEH U
(haKkTOB B HAYYHOM MMO3HAHUU. MeTO/1bI U3yUeHUs KIETKH.

Knerka kak 1enoctHast xuBas cucrema. OOIMe MpU3HAaKKU KJIETOK: 3aMKHYyTasl HapysKHas
MeMOpaHa, mosekynbl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oernka.



Tunbsl KJIETOK: »JyKapuoTHuyeckas U Ipokapuoruuyeckas. (OcoOEHHOCTH CTPOEHUs
MpOKapuoTHUYECKO KieTku. Kierounas crenka Gakrepwii. CTpoeHHE SyKApUOTHYECKOW KIIETKU.
OcCHOBHbIE OTJINYHNS PACTUTEIBHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIETOYHAs CTEHKA, TIMKOKAIMUKC, WX (YHKIIUH.
[Inazmatnueckass memOpaHa, e€ cBoWcTtBa W (ynkuuu. I{uTomnmazmMa u e€ OpraHoOUIBL
OpnnomeMmOpannbie opranouab! kiaetku: OIIC, anmapat I'onbaxku, nmzocomsl. IlomyaBToHOMHBIE
OpraHOM/Ibl KJIIETKH: MUTOXOHIPHH, 1acTuibl. [Iponcxoxaenne MUTOXOHIpUI U miacTua. Buasl
wiactua. HememOpaHHble OpraHoHMIbl KJICTKH: PHOOCOMBI, KIETOYHBIM LEHTP, LEHTPHOJIH,
pECHUYKH, KIyTUKU. DyHKIIMU OpraHou10B KJIETKH. BritoueHus.

SAnpo — peryisTopHblid neHTp kieTku. CTpoeHue siapa: siaepHas 000J104Ka, Kapuoria3ma,
XPOMATHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[optpetsl: A. Jlesenryk, P.I'yk, T.IlBann, M. llIneitnen, P.Bupxos, JIx. Yorcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

/luarpammbl: «PacnpeneneHne  XUMUYECKMX  3JEMEHTOB B HEKHUBOM  MPHUPOAE»,
«Pacnpenenenne XMMUYECKUX 3JIEMEHTOB B JKUBOW MIPUPOJE.

Tabmuubl u cxemsl: «lleproguueckass TabiuIa XUMHUYECKHUX JJIEMEHTOBY», «CTpoeHue
MOJIeKYJIbl BOAB, «buocunres 6enka», «CtpoeHue Moisekysbl Oenka», «CTpoeHHe GepMeHTay,
«Hyxneunossie kucinotel. JJHK», «Crtpoenune monexynst AT®», «CTpoeHue syKapruOTHUUECKOU
KiIeTkn», «CTpoeHue XHMBOTHOW KIETKN», «CTpoeHHe pacTUTENbHON KiIeTknw», «CTpoeHue
IIPOKAPUOTUYECKOM KIIETKW», « CTpOEHHE Apa KIETKN», « Y TIEBOABD), «JIMIUIbI».

OO0opyioBaHMe: CBETOBOMI MUKPOCKOM, OOOpyAOBaHUE [UIsl MPOBEIEHUs HaOII0ICHHIH,
U3MEPEHHH, SKCIIEPUMEHTOB, MUKPOMpPENapaTbl PaCTUTEIbHBIX, JKUBOTHBIX W OaKTEpPHAIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Jlaboparopuas pabota Ne 1. «V3ydeHue KaTalMTUYECKOM aKTHUBHOCTH (EPMEHTOB (Ha
IIpUMEpPEe aMUJIa3bl WK KaTanas3bl).

JlaboparopHas pabGota No 2. «M3yueHHe CTpOEHHUS KIETOK pACTEHHUH, >XHUBOTHBIX H
OaxkTepuii 0] MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpEnapaTax U UX OMHUCAHUE.

Tema 4. 7KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelecTB, WM MeTa00JIM3M. ACCUMUIIATINSA (TIJTACTUYECKUA OOMEH) U TUCCUMUIISIUS
(oHepreTuyeckuii OOMEH) — JB€ CTOPOHBI €IUHOrO Ipolecca Merabonu3ma. Poiib 3akoHOB
COXpaHEHHUs BEIIECTB M SHEPIMM B IOHUMaHUN METa0oI13Ma.

Tumnbel oOMeHa BemiecTB: aBTOTPO(MHBIN U TeTepoTpodubd. Pons depmeHToB B 00MeHE
BELIECTB U MIPEBPALLEHUH SJHEPTUH B KIIETKE.

®otocunte3. CBeroBas u TeMHOBas (a3bl  QorocuHTe3a. Peaknum (doTocuHTE3A.
D¢ dextuBHOCTH (poTOCHHTE3a. 3HaUeHHE (OTOCUHTE3a JUIs JKU3HU Ha 3emie. BiusHue yciaoBuit
cpebl Ha (OTOCUHTES U CIIOCOOBI MOBBIILIEHUS €0 MPOTYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUI.

XemocuHTe3. XEeMOCHHTE3UpYyIole OakTepuu. 3HaueHHE XEMOCHHTe3a Ui JKU3HU Ha
3emure.

OHepreTuyeckuii 0OMeH B KiIeTKe. Paclenienne BemecTs, BbICTICHUE U aKKyMYJIHPOBaHUE
SHEPTMHM B KIJETKE. JTambl JHEpreTudeckoro oOmena. [mmkonm3. bpoxeHue u ero BHIIBL
KucnopongHoe okucieHue, WM KieToyHoe JAbixaHue. OkuciaurenbHoe (pochopuiupoBaHue.
D} heKTUBHOCTH DPHEPTETUIECKOTO OOMEHA.

Peakumum wmarpuuHoro cuHre3a. [enHernyeckas wuHpopmamms u JHK. Peanuzanus
reHeTuyeckol mHdopMmanuu B kieTke. ['eHeTnyeckuil koj M ero cpoiictBa. TpaHcKpumuus —
matpuunblii cunte3 PHK. Tpancnsanus — O6uocunTte3 Oenka. Drtambl TpaHcusauuu. KomupoBanue
aMUHOKHCIIOT. Ponb prubocoM B GrocuHTE3€e Oernka.

Hexnerounsie popmel sxu3Hn — Bupychl. Mcropus otkpbitus BupycoB (. Y. MiBanoBckwuii).
OcoOeHHOCTH CTpOEHUsI U >KM3HEHHOro LUuKJIa BUpycoB. bakrepuodaru. bone3nu pacteHwit,



JKUBOTHBIX W YEJIOBEKAa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHomedunmra yenoeka (BUY) —
Bo30yaurens CIIMJla. OOparHas TpaHCKpUIIUs, peBepraza W uHTerpasa. Ilpodumaktuka
pacnpocTpaHeHus] BUPYCHBIX 3a00JIeBaHU.

JleMoHCTpanum:
Ioptpetwt: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.
Ta0aunb! u cXeMBbl: « Tumbl IIUTAHUS, «MeTabonusmy, «MuUTOoXOHAPUS»,

«JHepreTnueckuii oOMen», «Xioporacty, «®orocuntesy, «Crtpoenune JHK», «CtpoeHue u
¢dbyHKUIMOHMpOBaHUE TeHay, «CunTe3 Oenkay, «['eneTnueckuit koa», «Bupyce», «bakrepuodarny,
«Ctpoenue u xxu3HeHHbIH uka Bupyca CIIM/la, 6akrepuodaray, «Pemmukamms JTHK».

O6opynoBanue: mogenu-anminkauun «Yasoenue [AHK u tpanckpunuus», «buocunres
oenkay, «CTpoeHue KIETKU», Moieb cTpykTypsl JJHK.

Tema 5. PazMHoKeHNe M HHAUBUIYAJbHOE PAa3BUTHE OPraHU3MOB.

Knerounsnii mMKI, WM KU3HEHHBIM 1Mk kieTku. Mutepdaza m mutos. Ilporeccsr,
nporekatomue B uHTepdaze. Permukamus — peaknus marpuuHoro cuateza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0oOp — KapuoOTUll. JIAMJIOMAHBIA M TAIUIOMAHBIA XPOMOCOMHBIE
HaOopbl. XpoMatuzbl. LluTomornyeckue OCHOBBI PAa3MHOXKEHHS M WHAMBHIYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne kierku — muto3. Craguu muto3a. [Iponeccsl, Mpoucxoasiime Ha pa3HbIX CTaaAMsIX
MHTO3a. BHOJIOrHYECKUI CMBICT MUTO3A.

[Tporpammupyemast rubesb KIETKH — aronTo3.

@opMBI Pa3MHOXKEHHUSI OPraHU3MOB: OECIIONIOe U MOI0BOE. BHUIbI OECTIONoro pa3MHOKEHUS:
JielIeHue HaJBO€, MOYKOBAaHUE OJHO- W MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BETETATHBHOE
pa3MHOkeHue. MckyccTBeHHOE KIIOHHPOBAHKUE OPraHU3MOB, €r0 3HAYEHHE JUISl CEIEKIUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiiosz. Cragum wmeito3a. Ilpoueccel, mpoucxonsmue Ha cragusx menosa. [loBenenue
XxpoMocoM B meio3e. Kpoccunrosep. bruonornyeckuii CMbIC U 3HAaUEHHE Meio3a.

["amerorenes — npouecc oOpa3oBaHMsI MOJIOBBIX KJIETOK y JKUBOTHBIX. [10JIOBBIE XKele3bl:
CEMEHHUKU U sMYHUKU. OOpa3oBaHUE M pa3BUTHE IOJIOBBIX KIETOK — TaMeT (CHepMaTo30uj,
gilleKIeTka) — crnepmaroreHe3 U oBoreHe3. (OcCOOEHHOCTH CTpOEHMsSI SWLEKIETOK U
cnepmato3onio. OmnonorBopenue. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE (OHTOT€HE3). DMOPHOHAIBHOE pa3BUTHE (AMOpUOTeHe3). DTallbl
HMOPHOHAIIBHOTO PAa3BUTUS Y MO3BOHOYHBIX KMBOTHBIX: APOOJIEHUE, TacTPyJIALUs, OpraHOIeHes.
[ToctamMOpuoHanbHOE pa3BUTHE. THUIBI MOCTAIMOPUOHAIBLHOTO Pa3BUTHUS: MPSAMOE, HEIpsIMoe
(mmunHOYHOE). BnusHue cpeapl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIE BBI3BIBATH
BPOXXIAEHHBIE YPOJCTBA.

Poct u passutue pacreHnii. OHTOre€He3 IIBETKOBOI'O PAaCTEHUS: CTPOECHUE CEMEHH, CTalNuU
pa3BUTHS.

JleMoHCTpanum:

Tabmuipl U cxembl: «DOpMBI PA3MHOKEHUSI OPTaHU3MOBY, «JIBOMHOE OIIOOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE PACTeHUI», «JleneHue KIeTKu OakTepuiiy,
«CtpoeHne TOJIOBBIX KJIETOK», «CTpoeHue XpomocombD»y, «Knerounslid mukm», «Pemnmukamms
JHK», «Mutoz», «Menos», «IIpsMoe u Henpsimoe pa3BuTHe», «'aMeTorenes y MIeKONUTAIOLIUX U
yenoBeka», «OCHOBHbBIE CTaJIMU OHTOTE€HE3a».

OO6opyioBaHKe: MUKPOCKOI, MHUKponpenapatsl «CrepMaro30ouIbl  MIJIEKOMHUTAIOLIETOY,
«slineknerka Miuekonurarpero», «KapuoknHes B KileTkax KOpellKa JyKa», MarHUTHas MOJEIIb-
anmukaius «Jlenenue kietkny, moaens JJHK, Monens meradazHoit XpoMOCOMBI.

JlaGopaTopHble H MpaKkTH4YecKHe padoThbli:

JlaGopatopHnas padora Ne 3. «Habmronenne MuTOo3a B KJIE€TKaX KOHYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpernapaTax».

JlaGopatopHass pabota Ne4. «M3ydyeHue CTpoeHHS TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOTpenaparax».




Tema 6. HaciiencTBeHHOCTh U U3MEHYHUBOCTH OPraHU3MOB.

IIpenmer wu 3amaun reHeTukd. Mcropus pas3BuThs TeHETHKHA. Ponp muronorun u
SMOPHUOJIOTUH B CTAHOBJICHUU I'€HETUKH. BKiag poccHilCKUX U 3apyOeKHBIX Y4EHBIX B Pa3BUTHE
TCHCTUKU. MeTonbl TeHeTUKH (THOPHIOJIOTHYECKUH, IUTOTCHETUYSCKUH, MOJICKYIISIPHO-
reHetuyeckuit). OCHOBHBbIE T€HETHUYECKHUE MOHATHS. | 'eHeTHueckas CHUMBOJIMKA, HCIOJIb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTHU HACJIEe10BAHMS IIPU3HAKOB, YCTaHOBJICHHbBIE I'. Mennenem.
MoHoruOpuaHOe CKpellMBaHue. 3aKOH eIMHOO00pa3usi THOPHUIOB MepBOro mokojeHwus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paclIeIUIeHHs MpU3HaKoB. [ unoresa yuctorsl ramer. IlonHoe n HenomHoe
JTOMUHUPOBaHUE.

JuruOpunHoe  ckpeuMBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJJOBaHMsI  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHIHOTO CKpEIIMBAHMS. AHAIM3UPYIONIEe CKPEIIUBAHHUE.
Hcnonb30BaHre aHAIM3UPYIOMIETO CKPEIIMBAHUS JIJIS ONIPEIeTICHHs TEeHOTUIIA OCOOH.

CueruienHoe HacnenoBaHue mpu3HakoB. Pabora T.Moprana mo CHEMJICHHOMY
HacjeA0BaHUIO reHoB. HapylieHue crienyieHus TeHOB B pe3yJibTaTe KPOCCUHIOBEpa.

XpoMOCOMHast TEOpHS HACIIEACTBEHHOCTH. | eHeTHYEeCKHEe KapThI.

I'enetnka mosa. XpoMOCOMHOE OIpPEAENEHUE Moja. AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHbIe U reTeporaMeTHbie Oprauu3Mbl. HacienoBanue npu3HaKoB, CIEIUICHHBIX C TIOJIOM.

N3meHunBOCTh. Buibl ©3MEHUMBOCTH: HEHACIIEACTBEHHAs U HacieACTBeHHas. Ponb cpenbl B
HEHACTIEACTBEHHON  M3MEHYMBOCTH. XapaKTEPUCTUKA  MOJUPUKANMOHHON  HM3MEHYUBOCTH.
Bapuauvonsslii psan u BapuanvoHHas kpuBas. Hopma peakuuum npusHaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC TIPU3HAKU U X HOopMa peaknuu. CBOHCTBAa MOAU(PUKANMOHHONW U3MEHIMBOCTH.

HacnenctBeHHasi, uiaM reHOTUINUYECKas, U3MEHUYMBOCTb. KOMOMHATHBHAS W3MEHYUBOCTb.
Meifo3 W TMOJOBOH TMpoOIeCC — OCHOBAa KOMOWHAaTHBHOM W3MEHYMBOCTH. MyTalnOHHAS
n3MeHuuBOCTh. Kilaccupukanus MyTalnuii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIe. YacToTra u
NpUYUHBl MyTanuid. MyrtareHHbie (QakToOpbl. 3aKOH TOMOJIOTHUYECKHX PSJOB B HACIIEICTBEHHOU
n3menunBoctu H. U. Basumnosa.

Buesinepnas HaciieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoseka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
TeHEATOTHYECKUN,  OJIM3HENOBBIM,  [UTOTCHETHYECKUN, OMOXUMHUYECKUM,  MOJICKYJISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpe/eJIeHue TEeHOTUIIA: TOJHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTUNHpPOBaHWE, B TOoM uucie ¢ nomombio [II[P-ananu3a. HacnencTtBennble 3a0oJieBaHMs
YeloBeKa: TeHHbIE 00JIe3HH, OOJIE3HU C HACIEICTBEHHOM MPeapacioIoKeHHOCThI0, XPOMOCOMHbBIE
6one3nn. ComaTudeckue M reHepaTuBHbie MyTanuu. CTBONOBBIC KJIETKH. [[pHHIMIBI 310pOBOTO
o0Opa3a KH3HU, JAUATHOCTUKH, MPOPUIAKTUKM M JI€YCHHUS TeHEeTHYecKux OomnesHed. Menuko-
TEHETUYECKOE KOHCYJIbTUPOBAHUE. 3HAYEHHWE MEIAUIIMHCKOW TEHETHKH B TPEIOTBPAIICHUU WU
JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeTOBEKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennenn, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
Pecoscknii, H. 1. BaBuios.

Tabmuiel 1 cxembl: « MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IUTOTEHETHYECKash OCHOBAY,
«3aKOH pacIIeIJICHUsI U €T0 IUTOTCHETHYECKasi OCHOBAY, «3aKOH YUCTOTHI raMeTy, «Jlurnopumanoe
cKkpemuBaHue», «lluTomorndyeckue OCHOBBI ~ TUTHOPHAHOTO  CKpeluBaHus»,  «Meio3y,
«B3anmoielicTBIE ayUIeNIbHBIX TEHOBY, «| €HeTUUeCKHe KapThl PAaCTEHUMN, )KUBOTHBIX U YEJIOBEKAY,
«l'enetnka mnona», «3aKOHOMEPHOCTH HACJEIOBaHUs, CLEIJIEHHOTO C mojomy», «Kapuotumsl
YeJIOBeKa U KUBOTHBIX», «Buasl wm3meHumBoCcTH», «MonudpukanmoHHas HW3MEHYHUBOCTHY,
«HacnenoBanue pesyc-pakropa», «['eHeTnka rpynn KpoBu», « MyTallmoHHAsE U3MEHUYHUBOCTDY.

OO0opynoBanue: Mmoaenu-anmukanun ~ «MoHOTHOpHIHOEe  CcKpemuBaHue», «HemomHoe
JOMUHUpOBaHUEY», «JluruOpumHoe ckpemmBanue», <«llepekp€cT XpomMocom», MHUKPOCKON H
Mukponpenapar «/lpozodpuna» (Hopma, MyTauuu (OpMbl KPbUILEB M OKPACKH Telia), repdapuit
«I"'opox moceBHOW».

JlaGopaTopHble U MpaKkTH4YecKHe padoThbli:




JlaGopaTopnast padora Ne 5. «M3ydeHue pe3yabTaTOB MOHOTHOPUAHOTO W JTUTHOPHIHOTO
CKpEIIMBaHUS y IPO30(UIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.

JlaGopatopnas padora Ne 6. «M3yuenne mMoauUKAIMOHHOW M3MEHUYMBOCTH, IMOCTPOCHHE
BAPUALIMOHHOTIO Psifia U BAPUALIMOHHON KPUBOI».

Jlabopatopnass pabora Ne7. «AHaNM3 MyTanuid y Jpo30duiIbl  HAa TOTOBBIX
MHUKpOIIpernapaTax.

[TpakTrueckas padorta Ne 2. «CocraBiieHue U aHaJIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi KaKk HaykKa M IMPOLECC. 3apOKJEHUE CEJIeKUUM U JoMecThkauus. Yuyenue H.
W. BaBunoBa 0 IEeHTpax NPOUCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOKACHUS JOMAIIHUX XKUBOTHBIX. COpPT, MOpOa, IITAMM.

CoBpeMeHHbIE METObl CeNEeKIMH. MaccoBbIi M HMHIMBUIYAJIbHBIA OTOOpPHI B CEIEKIUU
pactenmii u XKMBOTHBIX. OIleHKa JKcTephepa. BIM3KOPOJCTBEHHOE CKpEIIMBaHUE — WHOPHJIWHT.
Uucras nuaus. CkpemuBaHue YUCTHIX JUHUN. ['ereposuc, unu rubpunHas cuina. HepoacTBeHHoe
cKkpenuBanue — aytopuauar. Otnanéunas rudpuausanus u e€ ycrnexu. VIcKkyCcCTBEeHHBI MyTareHes
Y MOJIyYEHUE TOJIUIIONI0B. JIOCTUKEHHUSI CENEKIINU PACTEHUM, ’)KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHoyoruss Kak oTpacib NPOU3BOJACTBA. [eHHAs WHXXKEHEpHUs. ITanbl CO3JaHUS
pexombunantHoit JIHK wu Tpancrennsix opranusmoB. Kinetounas wumxkeHepus. Kietounsie
KYJIbTYpbl. MHKpPOKIIOHAJIbHOE PAa3MHOKEHHE pacTeHuil. KioHMpoBaHME BBICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SIUCTBEHHBIX OPraHU3MOB. OKOJIOTMUYECKHME H JdTUdeckue mnpodmembl. MO —
TCHETUYECKU MOIU(DUIIMPOBAHHBIC OPTaHU3MEI.

JlemoHcTpamu:

Ioprpetsr: H. W. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmuiel 1 cxeMbl: KapTa «L[eHTpbl TPOUCXOXKACHUS M MHOT000pas3usi KyJIbTYPHBIX
pactenuit», «llopoabl AOMAIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OtnanéHHas
rudpunmzamus», «Paborel  akamemuka M. @. HBaHoBa», «llomummonmus», «OOBEKTHI
onorexHonorum», «KileTouHble KyJabTYphl U KIOHHpOBaHHUE», «KOHCTpyHpOBaHHE W TIEPEHOC
TE€HOB, XPOMOCOM.

OOGopyaoBaHWe: MYJISDKA TIJI0JIOB M KOPHETUIOZAOB JUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTEHUS.

JlabopaTopHble 1 NpaKTHYeCKHE PadOThI:

Okckypeust «OCHOBHBIE METOJIbI M JIOCTHIKEHHUS CENEKIIMM PACTeHUH M HKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCIBITATENIbHBIA YYacTOK, B TEIJIMYHOE
XO035ICTBO, Ta0OPATOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. JBosonMoHHAsA OHOJIOTHS.

[IpeanochbuUIKM BO3SHUKHOBEHUSI BOJIIOIIMOHHON TE€OPHH. JBOJIOIUOHHAS TEOPHS U €€ MECTO
B Ononoruu. BnusiHue >BOMIONMOHHON TEOPUH HA Pa3BUTUE OUOJIIOTUU U APYTUX HAYK.

CaunerenbcTBa 3BomoNMH. [laneoHTomornyeckue: Nociae10BaTeIbHOCTh MOSBICHUS BUI0B
B TAJICOHTOJOTUYECKON JIETOMHCH, TepexoaHbie ¢opMbl. buoreorpaduyeckue: CXOJICTBO U
pasznuuue dayH u GIop MAaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTHYECKHE: CXOJACTBA U Pa3NU4Ms SMOPHOHOB pPAa3HBIX BUIOB TO3BOHOYHBIX.
CpaBHHUTEIIPHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJOTUYHBIE, pyJAUMEHTapHBICE OpTaHBI,
aTaBU3Mbl. MOJIEKYIISIpPHO-OMOXUMHUYECKHE: CXOACTBO MEXAaHU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
MeTaboIMUECKUX MyTel Yy BCeX OPraHu3MOB.

OpomononHass Tteopust Y. Jlapuna. IIpeanocbuikd BO3HMKHOBEHHUSI JIapBHUHHU3MA.
JIBYOKyIIIME CHITBI HBOJTFOIIMU BUJIOB 110 JlapBUHY (M30BITOYHOE PA3MHOXKEHUE MTPU OTPAHUUYECHHOCTH
pecypcoB, HeonpeaenEéHHas U3MEHIHUBOCTh, O0ph0a 3a CyIIeCTBOBaHHE, €CTECTBEHHBINH 0TOOD).

Cunreruyeckas teopust 3Bosmonuu (CTI) u e€ ocHOBHBIE TTOJIOKEHUSI.



Muxkpossomronus. [Tomynsanus kak equHUIA BUIA U 3BOIIOLUH.

JBwxymue cuibl ((pakTopbl) BONIOLMU BUAOB B Ipupoje. MyTalMoOHHBIA Tporecc U
KOMOMHATHBHAs U3MEHYMBOCTh. [1ony IsliMOHHbIE BOJIHBI U Apeiid reHoB. M3omsiuusa u Murpamus.

EcrectBennblii 0TOOp — Hampabisromuii  ¢axTop sBoMouud. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bosonuu. [IpuMeps! npucnocolnenuit y
OpraHu3MoB. ApoMop(03bl U HH0AAANITALUH.

Bun wu BumooOpazoBanme. Kpurtepuum Buma. OcHoBHBIE (POpMBI BHI000pa30BaHUS:
reorpaguueckoe, 3K0JI0rH4ecKoe.

MaxkposBomrorusi. PopMmbl  ABOTIONUH: (QUIETUYECKas, IUBEPreHTHas, KOHBEPreHTHas,
napauenbHas. HeoOparuMocTs 3BOMIOLUH.

ITpoucxoxnenue oT HeCHeIHaIn3UPOBAaHHBIX IIPEJIKOB. IIporpeccupyromas
crienuanu3anus. AJanTUBHAS paaualus.
JleMoHCTpanum:

IMoprpetwt: K. JIunneit, XK. b. Jlamapk, Y. [lapsun, B. O. Kosanesckuii, K. M. bap,
3. I'exkenb, @. Mromep, A. H. Cesepiios.

TaOnuubl ¥ cxembl: «Pa3BuTHE OPraHNYECKOro Mupa Ha 3emie», «3apobIIa T0O3BOHOUHBIX
KHUBOTHBIX», «ApxeonTtepukcy, «DopMbel 00prOBI 3a CyliecTBOBaHUEY, «ECTECTBEHHBI OTOOPY,
«MHoroo0Gpa3ue CcoOpToB pacTeHuil», «MHoroodpasue mopoJ KHUBOTHBIX», «[lomynsauumny,
«MyTanuoHHasi W3MEHYHUBOCTB», «ApoMopdo3sl», «Wamoamantammumy», «OO0mas nereHeparusy,
«/IBmxy1ue cuibl 3Boronmny, «Kapra-cxema mapuipyra nmyremectsust Y. Jlapsunay, «bopsba 3a
cymectBoBanuey, «llpucrnocobneHHoCTh oOpraHuzMoBy», «l'eorpaduyeckoe BHI000pa30OBaHUEY,
«DKOJIOTrMUECKOe BUA000Pa30BaHHUEY.

O06opy/1oBaHKe: KOJUIEKIUSI HACEKOMBIX C Pa3jIMUYHbIMU THUIIAMU OKPACKH, HaOOp IUIOAOB U
ceMsH, KoJulekuus «lIpumepsl 3alUTHBIX MPUCHOCOONIEHUH Yy >KMBOTHBIX», MoJelb «OCHOBHBIE
HaIpaBJICHUS HBOJIIOLUNY», 00bEMHAs MoJieb « CTPOEHHE TOJIOBHOI'O MO3Ia TO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, Koulekuus «DOpMBI COXPAHHOCTU HCKOMAEMBIX
KUBOTHBIX M pacTeHMil», Mmojenb anmiukauusa «llepekpéct xpomocom», BiaKHbIE IpenapaTbl
«Pa3Butne Hacekomoro», «Pa3Butue IArymku», MUKporpenapar «Jlpozodunay (Hopma, MyTauun
(OpMBI KPBUILEB U OKPACKU TEJA).

JlabopaTopHblie U IpaKTHYeCKHe padoThI:

JlaboparopHnas padota Ne 1. «CpaBHeHHE BUJIOB 110 MOP(HOIOTUYECKOMY KPUTEPUIO».

JlaGopatopHass pabota Ne2. «Omucanue npUCHOCOOTIEHHOCTH OpraHu3Ma u €
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U pa3BUTHe )KU3HU Ha 3emJie.

Jlonay4yHble MpEACTABICHUSA O 3apOXKACHUU >XKHU3HU. HaydHble TMIoTe3sl BO3ZHUKHOBEHUS
KU3HM Ha 3emyie: aOMOreHe3 W NaHCHepMus. XUMHUYEcKass 3BOJIOLUSA. AOHOreHHBIH CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHMUYECKUX. DKCIEPUMEHTAIbHOE MOATBEPKICHUE XUMHUYECKON
sBostoniy. HavanbHble atanel Ononornyeckoit ssomtonuu. ['unoreza PHK-mupa. ®@opmupoBanue
MEMOpaHHBIX CTPYKTYp M BO3HHKHOBEHHE NPOTOKJIETKH. llepBble KIETKM M HUX 3BOJIOLMA.
@opMHpPOBaHNE OCHOBHBIX I'PYII KUBBIX OPTaHU3MOB.

Pa3ButHe xxu3Hu Ha 3emiie 1o paM U nepuonaaM. Karapxei. Apxelickas 1 MpoTEpPO30HCKas
apbl. [laneo3oiickas spa u e€ nepuoabl: KeMOPUICKUN, OPJOBUKCKUMN, CHITYpPUICKHM, T€BOHCKUH,
KaMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3so3olickas 3pa 1 €€ nepruobl: TPUACOBbIN, FOPCKUNA, MEJTOBOM.

KaiiHo30iickas 3pa u €€ nepuo/pl: ajaeoreHOBbIN, HEOT€HOBBINM, aHTPOIIOTEHOBBIN.

XapakTepucTUKa KIMMara M TeOJIOTMYECKUX MponeccoB. OCHOBHBIE 3Tambl SBOIIOLNA
PacTUTENILHOTO U UBOTHOT'O MHpa. ApoMopdo3bl y pacTeHHil U *KUBOTHBIX. [losiBIeHue, pacuBer
Y BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpakeHHe 3BOJIOLHU. OCHOBHBIE CUCTEMATUUYECKUE
IPYIIIBI OPraHU3MOB.



OBOJIOLMS  4YeJIOBEKAa. AHTpPOIOJOrusl Kak Hayka. Pa3BuThe mnpencrtaBieHUid o
MPOUCXOKACHUM YesoBeKa. MeTo sl u3yueHus: antpororese3a. Cxo/ICTBa U pa3/inyuus 4YesoBeKa 1
XKHUBOTHBIX. CHCTEMaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBwxymue cunbl  (dakTopsl) aHTpomorenesa. HaciencTBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOp. OOIIecTBeHHbIN 00pa3 >KU3HH, W3TOTOBJICHHE OPYAHI Tpyla, MbIIUICHUE,
peub.

OCHOBHBIE CTAJMM W BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMTEKH, YeNOBEK yMeNblH,
Yenosek npsaMoxonsamui, Yemosek HeanaepTaabekui, Yenosek pazyMHubii. Haxonku nckomnaeMsix
OCTaTKOB, BpeMsl CYyIIECTBOBaHHUS, 00JAacTh paclpoCTpaHEHHs, 00bEM TOJIOBHOrO Mo3ra, o0Opa3
KU3ZHU, OPYIUS.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BPOINEOUAHAs (eBpasuiickas), HErpo-
aBCTpajoujHas  (9KBaTOpHallbHAas1),  MOHroJouJHAas  (a3MaTrcKo-aMepukaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH MPECTaBUTENeH YeIOBEUECKUX pac K YCIOBHSIM CyllecTBOBaHUsA. EAMHCTBO
yenoBeveckux pac. Kputuka pacuszma.

JdemoHcTpanuu:

Hoptpetsr: ®. Penu, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBus.

Tabmunel 1 cxeMbl: «Bo3uukHoBeHne CONHEYHOM cUCTeMbl», «Pa3BUTHE OpraHH4ecKoro
mupa», «PacrturenbHas Kkietka», <«JKuBoTtHas kietka», «lIpokapuorhueckas KIETKa»,
«CoBpemMeHHasl CUCTEMa OpPraHuyeckoro Mupa», «CpaBHEHHUE aHATOMHYECKHUX YEpPT CTPOEHUS
YeJI0BeKa M YEeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJOTHUYECKUX HAXOIOK
MIPEAKOB COBPEMEHHOI'O 4enoBeKa», «JllpeBHeilmme mroau», «/IpeBHue monn», «llepsbie
COBpPEMEHHBIE JTI0N», «UenoBeueckue pacbiy.

O6opynoBanue: mysku — «[Ipoucxoxaenue  yenoBeka»  (OIOCTBI  aBCTPAJIONHTEKA,
MIUTEKaHTPOIla, HeaHJAepTaliblla, KPOMaHbOHLA), CJIECNKH WIK H300pak€HUs KaMEHHBIX OpyIui
MEePBOOBITHOTO 4YeJIOBeKa (KaMHHU-YOIIEphl, pyOwsia, ckpeOia), Te€OXpOHOJIOrHYecKas TaOnwuila,
KOJUIEKIUS «DOPMBI COXPAaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

[Ipaktuueckas padora Ne 1. «3ydyeHne MCKOmaemMbIX OCTATKOB PACTEHUM W KMBOTHBIX B
KOJUIEKLIHSIX».

OKCKypeusi «IBOJIIOLUS OpPraHMYEecKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYyYHBINH WM
KpaeBeI4ecKuil My3ei).

Tema 3. OpranusmMsbl U OKpPYKal0Ias cpeaa.

Okojorusi Kak Hayka. 3ajauyd W pasfienbl dKOJOTMH. MeToabl 3KOJIOrHYecKHX
UCCIIEIOBaHMM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpeabpl ~ oOWTaHMS ~ OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JYyIIHAs,  IOYBEHHas,
BHYTPHUOPraHU3MEHHASI.

Oxonorudeckue ¢aktopel. Kiaccudukamus sxonorudeckux (GakTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIOreHHbIe. J[efiCTBHE HKOIOTHYECKUX (DAKTOPOB Ha OPraHU3MBI.

AbGuotnueckue  (akToOpbl:  CBET, TeMIlepaTypa,  BIQXHOCTb.  DOTONEpUOAU3M.
[TpucnocobaeHns OpraHu3MoB K JIeHCTBUIO aOMOTHYECKUX (haKTOpoB. bruonornyeckne puTMsl.

buotnueckue  ¢dakrtopel. Bunbl  OMoTHYecKHMX ~— B3aMMOJICHCTBHI:  KOHKYpPEHLHUS,
XMIHUYECTBO, cUMOM03 U ero ¢opmbl. [lapasutusm, koomepauus, MyTyalu3M, KOMMEHCAIH3M
(KBapTHpPAHCTBO, HaxXJICOHMUECTBO). AMeHcalu3M, HeWTpaau3M. 3HaueHue OHWOTHYECKUX
B3aMMOJICHCTBUI IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTePUCTUKH momyssiuu. OCHOBHbIE TOKAa3aTeNW  TOMYJISIIHUU:
YHUCJIEHHOCTb, IUIOTHOCTb, POXJAEMOCTb, CMEPTHOCTb, TIPUPOCT, Murpauusa. JuHamuka
YHCJIEHHOCTHU MOMYJISILUU U €€ peryJisiusl.

JleMoHCTpanum:

[optpetsr: A. I'ymbonsar, K. @. Pynse, O. ['exkensb.



Tabmumpl u cxemsl: kapta «[Ipupomnbie 30HB 3emuny, «Cpeapl 0OMTaHUS OPraHU3MOBY,
«Doronepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH POCTAa  YKMCIEHHOCTH  MOMYJISILUU
unpy3opun-Typenskny», «Ilumessie menm.

JlabopaTopHble 1 NpaKkTHYeCKHEe PadoThI:

JlaGopaTtopnas padota Ne 3. «Mopdonornyeckue 0COOEHHOCTH PAaCTEHUN M3 Pa3HBIX MECT
OoOUTaAHUSD.

Jlaboparopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuyeckas padora Ne 2. «[1oacuéT MIOTHOCTH MOMYJISIMNA PA3HBIX BUAOB PACTCHUI.

Tema 4. Coo01mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opraHu3mMoB  —  OuoneHo3.  CTpykTypbl  OuOIlEHO3a:  BUAOBaf,
POCTpaHCTBEHHAs, Tpoduueckas (numieBas). Bunbl-noMmuHanTel. CBsi3u B OHOLIEHO3E.

Dkonoruyeckue cucrembl (dkocucreMsl). [loHsTHe 00 »KOCHMCTEeME M OHUOTEOIeHO3E.
@OYHKIMOHAIbHBIE  KOMIIOHEHTHl ~ 3KOCHUCTEMBI:  MPOAYLEHTHI, KOHCYMEHTBI, PEIYLEHTHI.
KpyroBopoT BemiecTB MW MOTOK 3HEPTUUM B SKocucteme. Tpoduueckue (MHUILEBHIE) YPOBHU
skocucTeMbl. [lumessie nenu u cetn. OCHOBHBIE TIOKA3aTENN SKOCHCTEMBI: OMOMacca, MPOIYKIIHS.
DKOJIOTHYECKHE MHPAaMUAbL: MPOAYKIMH, YHUCIEHHOCTH, Onomaccel. CBOMCTBA SKOCHUCTEM:
YCTOWYUBOCTb, CaMOperyJisiius, pazsurue. Cykueccus.

[TpuponHble SKOCHUCTEMBI. JKOCHUCTEMBI O03Ep W PpeK. DKOcHCTeMa XBOWHOTO WIIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. YpOo3kocucTeMbl. buonornyeckoe u
XO3SCTBEHHOE 3HAUYEHHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnoobpasue kak aktop ycroiunmBocTu 3kocucteM. CoxpaHeHHe OHOIOrHYeCKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. 1. Bepnaackoro o 6uochepe. I'panuiipl, coctaB u cTpykTypa 6uocdepsl. Kupoe
BemecTBO U ero pyHkimu. OcoOeHHOCTH Orochepsl Kak TII00aTbHOM 3KOCHCTEMBI. [IlnHaMIdeckoe
paBHOBecHE U 0OpaTHas CBs3b B Onocdepe.

KpyroBopotsl BeliecTB M OHMOr€OXMMHUYECKHE IMKJIbI 3JIEMEHTOB (yIiepoja, a3oTa).
3oHanbHOCTH Orochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuectBo B Onochepe 3emiid. AHTPOTIOTEHHbIE U3MEHEHHS B Onocdepe. [modanpHbIe
9KOJIOTUYECKHE TPOOIEMBI.

CocymiecTBoBaHue NMpUPOIbI U yenoBedyecTBa. CoxpaHeHue OMopa3zHooOpa3us Kak OCHOBA
ycroiunBoctd O6Mocdeprl. OCHOBAa palMOHAIBHOIO YHPABJICHUS NMPUPOJHBIMH PECypcaMM M HX
UCI0JIb30BaHue. JlocTHKeHUsI OMOJIOTHH U OXpaHa MPUPOIbI.

JleMoHCTpanum:

[optpetsr: A. JIx. Terciu, B. H. Cykaués, B. . Bepnaackuii.

Tabmuubl u cxemsl: «Ilumessie nenu», «buonenos: cocraB u crpykrypa», «lIpupoansie
coobmiectBay, «llenu mnuTaHus», «OKojoruueckas mnupamuga», «buocdepa u  UETOBEKY,
«2JKOCcHCTEMa HIMPOKOJIMCTBEHHOTO JIECa», « DKOCHCTEMA XBOMHOTO Jiecay, «brnonenos Bonoémar,
«Arpouenos3», «lIpuMepHble aHTPONOTEHHBIE BO3JCUCTBUS Ha HOpUpoay», «BaxkHeimme
WMCTOYHUKU 3arps3HEHHs] BO3yXa M TPYHTOBBIX BOI», «llouBa — BaskHeHWIIas COCTaBISIOIIAS
o6uocheps», «DakTopsl aerpaganuu nous», «llapaukossiit 3ppexT», «DakTopbl paAMOAKTUBHOIO
3arpsi3HeHust O6uocdeps», «OOmas cTpykTypa Omnocdeps», «PacnpocTpaHeHue KU3HH B
ounocdepe», «O30HOBHIN dkpan Oduochepr», «KpyroBopot yriaepona B 6mocdepe», «Kpyrosopor
a30Ta B IPUPOJEN.

O6opyioBanue: Moenb-anIuiukanus « Tunudyable OMOLEeHO03b», Tepbapuil «PacTuTenbHbIe
cooOmiectBay, Koiulekuuu «buonenos», «BpenuTenun BaKHEHIIUX CEITBCKOXO35HCTBEHHBIX
KyJIbTYp», TrepOapud M KOJUIGKIMU pACTEHUH U JKUBOTHBIX, MpPUHAMJIEKAIIME K pPa3HbIM
HKOJIOTUYECKUM TpymnmnaMm oaHoro Buja, Kpacuas kuura Poccuiickoit @enepannu, nu3o0paxeHus
OXpaHsEMbIX BUJIOB PACTEHHUH U )KUBOTHBIX.




INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA IIPOI'PAMMBI 110 BHUOJIOTMA HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCI TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00y4JaromuMuCS TPOrpaMM CpeHero oOIiero o0pa3oBaHUS: JUYHOCTHBIM, METAlpPEeIMETHBIM U
MpCAMCTHDBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS IipeaMera «buosiorus» BblIEIECHbI
CIIEyIOIIME  COCTABJISIONIME:  OCO3HAHHWE  OOYyYaroIIMMHCS  POCCHUHCKOM  Ipa)KIaHCKOU
WUJIEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHIO, CaMOCTOSATEIBHOCTH M CaMOOIPEIETICHUIO,
HaJIMYMe MOTHBAIMM K OOyYeHHI0O OWOJIOTUH, LEJCHANPaBICHHOE pPAa3BUTHE BHYTPEHHHUX
yOeXIIeHHI JTUYHOCTH Ha OCHOBE KIIIOYEBBIX IICHHOCTEH M HCTOPUYECKUX TPATUIMNA pPa3BUTHS
OMOJIOrMYECKOr0 3HAHUSA, TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCsl PYKOBOJCTBOBATHCS B CBOEH
ACATCIIBHOCTH LCHHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH, HNPUCYHIUMHU CUCTEMC 6I/IOJIOFI/I‘I€CKOFO
o0pa3oBaHMsl, HAJTUUKME YKOJOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTU CTaBUTh LIEJH U CTPOUTH
JKN3HCHHBIC IJIaHBI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHMs TpeameTa «buomorus» AocTUraloTCs B EAHHCTBE
yqe6H01?1 W BOCIIUTATEIILHOM ACATCIIBHOCTH B COOTBETCTBUH C TpaaAULIMOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMH, MUCTOPHUYECKUMH M JyXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMHU, HMPHUHSATHIMU B
o0IIecTBe MpaBHJIaMH M HOPMamMH MOBEJICHHS M CHOCOOCTBYIOT TIpOILIecCaM CaMOIO3HAHUS,
CaMOBOCIIUTaHUS M CAMOPA3BUTHUS, PA3BUTHS BHYTPEHHEH MO3ULMU JHMYHOCTHU, MATPUOTH3MA,
YBOKEHHUS K 3aKOHY M IIPaBONOPSAKY, YEJIIOBEKY Tpylda MU CTapLIEMy IIOKOJEHHIO, B3aUMHOI'O
YBa)XEHUS, OEPEKHOTO OTHOIICHHUS K KyJIbTYPHOMY HACIEIUIO U TPAAULIUIM MHOTOHAIIMOHATIBHOTO
Hapoza Poccuiickoit @enepannu, NpUpoJE U OKPYKAIOIIEH cpee.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS y4eOHOro mnpeamera «buoorus» IOJKHBI OTPaXkarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIoONUXCsS PYyKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTPCHHEU
MO3UIMEN TUYHOCTH, CUCTEMON [IEHHOCTHBIX OPUEHTAIINH, MO3UTUBHBIX BHYTPEHHUX yOeKICHUH,
COOTBCTCTBYIOIIHX TPAAULIMOHHBIM HECHHOCTSAM pOCCHfICKOFO O6HICCTBa, PaCIMpCHUC )KU3HCHHOTI'O
OMbITAa U OMbITA JEATEIBHOCTH B MPOLECCE peain3allid OCHOBHBIX HAIPABICHUI BOCIIMTATEIbHON
ACATCIIbHOCTH, B TOM YHMCJIC B HaCTH:

1) rpa:kIaHCKOro BOCIUTAHUSI:

c(OPMHPOBAHHOCTh ~ TPAXKAAHCKON  MO3UIMM  OOydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOT'O YJIEHa POCCUNCKOr0o OOIIEeCTBa;

OCO3HaHME CBOMX KOHCTMTYLIMOHHBIX TMpaB M OOsA3aHHOCTEH, YyBa)XEHHE 3aKOHA M
IIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOW JEATENBHOCTH MPU CO3JaHUU Y4YEOHBIX MPOEKTOB,
pelIeHnr yueOHbIX U MO3HABATENIbHbIX 3a]1a4, BHIIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTh ~ OMpeNeNATh COOCTBEHHYI MO3MLHUIO IO OTHOIICHUIO K SIBICHHUSIM
COBPEMEHHOM KU3HU U OOBSIICHSTH €€;

YMEHHE  YYUTBIBaTh B  CBOMX  JEHCTBHUAX  HEOOXOAMMOCTH  KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIIOICH C pa3HbIMU YOEXKIECHUSMHU, KyJIbTYPHBIMU LIEHHOCTSMHU M COLMAIbHBIM
IIOJIOXKEHUEM;

FOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
MIO3HABATENbHBIX M MCCIENOBATENIbCKUX —3a/ad, YBAKUTEIBHOIO OTHOLIEHMS K MHEHUIO
OTIOHEHTOB MPH 00CYXIEHUN CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/IEPIKAHNUS;

TOTOBHOCTb K TYMAHUTApPHO! U BOJOHTEPCKOM IEATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCITUTAHUS



c(hOpMUPOBAHHOCTh POCCUNUCKON TPakIaHCKOW MJACHTHYHOCTH, MATPUOTHU3MA, YBAKCHUS K
CBOEMY HApOAY, 4yBCTBA OTBETCTBEHHOCTH niepes PoauHoi, roproctu 3a ¢cBou Kpai, cBoro Poauny,
CBOM AA3BIK U KYJIBTYPY, IPOIJIOE U HACTOALIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuy;

LIEHHOCTHOE OTHOILIEHUE K MPUPOAHOMY HACIEAMIO U AMSATHUKAM IPUPOJIbI, JTOCTHKEHUAM
Poccum B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAC;

CHOCOOHOCTh OLIEHWBATH BKJIAJl POCCHUICKUX yUEHBIX B CTAHOBJIICHUE U PAa3BUTHE OMOJIOTHH,
IIOHMMaHMsI 3HAYeHHWsT OHOJOrMM B IIO3HAHWM 3aKOHOB HPUPOJBI, B JKU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBA;

uzelHas yoexaEHHOCTb, TOTOBHOCTb K CIIy’K€HHIO U 3amure OTedecTBa, OTBETCTBEHHOCTb
3a ero cynp0y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS

OCO3HAHUE AYXOBHBIX IEGHHOCTEH POCCUIUCKOTO HApO/a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CITOCOOHOCTH OIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHWE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYMBOTO Oy IyIIIETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOUM POJMTEIISAM, CO3JAaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOTO
MIPUHATHS IEHHOCTEH CEMEWHOMN U3HHU B COOTBETCTBUHU C TPAJAMIMAMHU Hapo10B Poccum;

4) 3¢TeTHYECKOro0 BOCIIMTAHMS

9CTETUYCCKOC OTHOLICHHUE K MHPY, BKJIIOHAA 3CTCTUKY 6I>IT3., HAay4YHOTO U TCXHHUYCCKOI'O
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLIEHUIA;

IIOHNUMAHHUEC OMOIITNOHAJIBHOT O BO3I[CI>1CTBI/I$[ JKUBOU npupoanl 1 eé IOEHHOCTH,

FOTOBHOCTh K CaMOBBLIP@KEHHIO B Pa3HbIX BHIAX HCKYCCTBA, CTPEMJIEHUE IIPOSBIIATH
Ka4eCTBa TBOPYCCKOM JTMUHOCTH;

5) pusnyeckoro  BocHUTAHUSI, (GOPMHUPOBAHUSI  KYJbTYPbl  3/I0POBbSI M
AMOLUMOHAIBLHOTO GJIArONOJIyYHsi:

MOHUMAaHWE W peaju3alus 3J0pOBOTO M 0e30MacHOro o0pasa »U3HH (3I0pOBOE MUTAHUE,
COONIOICHNE TUTMEHUYECKHX MPaBUI M HOPM, COATaHCHPOBAHHBIA PEKUM 3aHSATHUH M OTIbIXA,
peryisipHasi puznueckasi akTHBHOCTD), OEPEKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS
K COOCTBEHHOMY (DU3MUECKOMY U MICUXUUECKOMY 3JI0POBBIO;

IMOHUMAaHHUEC NEHHOCTHU IpaBUJl HHAWBUAYAJIBHOIO U  KOJIJICKTHUBHOI'O 0e30macHoOro
MOBE/ICHUS B CUTYAIIHUSIX, YTPOXKAIOIINX 30POBBIO M KU3HU JIO/ICH;

OCO3HAHHE IMOCJEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJEHUS alKOTroJis,
HapKOTHUKOB, KYpPEeHHSI);

6) TPY/10BOr0 BOCIIUTAHUS

FOTOBHOCTb K TPY/ly, OCO3HAHHE LIEHHOCTH MacTepCTBa, TPY10JII00UE;

TOTOBHOCTb K aKTHBHOW JESITENTFHOCTH TEXHOJIOTHYECKON M COIMATIbHOMN HANpaBICHHOCTH,
CIIOCOOHOCTh MHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATEIIHHO BHITIOJHATH TaKYIO JACSITEIHHOCTD;

MHTEpEC K pa3nuyHbiM cepam mpodhecCHOHATBHOW AEATeIbHOCTH, YMEHHE COBEpPIIATh
OCO3HaHHBIN BRIOOP OyayIieit mpodeccuu 1 peaan30BbhIBaTh COOCTBEHHBIE )KM3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 00pa3oBaHUIO U caMOOOpa30BaHUIO HA MPOTSHKEHUU BCEH
KU3HU;

7) 3K0JI0rH4eCKOro0 BOCIIHTAHHUS:

9KOJIOTUYECKH Ie]IeCO00pa3HOe OTHOIIEHHE K MPUPOJE KaK MCTOYHUKY JKH3HH Ha 3emie,
OCHOBE €€ CYIIIECTBOBaHMUS,

MOBBIIIIEHHE YPOBHS IKOJOTMYECKOW KYJIBTYpBl: MPHOOPETEHHUE OIbITa ITAHUPOBAHUS
MOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX ITOCEICTBUI IS OKPYKAIOIIEN CPEJIBI;



0CO3HaHME INI00AIBHOIO XapaKTepa 3KOJI0IHYECKUX MPo0sIeM U IMyTeH uX peleHus;

CIOCOOHOCTh MCIIONB30BaTh MpUOOpeTaeMble MPU M3YYCHUU OWOJIOTHH 3HAHUS U yMEHUS
IPU pelleHUuH NpoOseM, CBA3aHHBIX C PALMOHAIBHBIM IPUPOAONOIb30BAHUEM (COOIIOACHNE
IIpaBWJI IIOBEICHUS B IPUPOJIE, HAIIPABJIIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCHCTEM, Orocdepshl);

AKTMBHOE HENpUATUE NCUCTBUM, INPUHOCAIIMX BPEI OKPYXKAKOIIEH NPUPOLHOU cCpene,
YMEHHUE IPOrHO3UpPOBaTh HEOIArONpPUATHBIE SKOJIOTMYECKHE IIOCIEACTBUS IPeIIPUHUMAECMbIX
JENCTBUN U NIPEAOTBPALLATh UX;

HQJIMYME PA3BUTOTO SKOJIOTMYECKOTO MBIIUICHUS, 3KOJIOIMYECKOW KyJIbTYpbI, OIBITA
JESTEIbHOCTH  3KOJOTMYECKOW  HANpaBICHHOCTH, YMEHHS  pYKOBOJCTBOBATbCSI HMMH B
[I03HABATEIbHOM, KOMMYHMKAaTMBHONH M COLMaJbHONW IpPAKTUKE, TI'OTOBHOCTH K YYacTUIO B
IIPaKTUYECKON AESITEIbHOCTH IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HIeHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMUPOBAHHOCTH ~ MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
PasBUTHA HAayKH u O6HIGCTBCHHOI>'I IMPAKTHUKH, OCHOBAaHHOI'O Ha Juaaore KYJbTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHHIO CBOETO MECTA B MOJIUKYIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UMTATEIbCKON KYJBTYpPBl KAK CPEICTBA B3aMMOJEHCTBUS
MEK1y JIFOJIbMU U TIO3HAHUS MUPA;

NOHMMaHKue creuu(uKd OWONOTHMH KaK HayKH, OCO3HaHUS €€ posrd B (POPMHUPOBAHUH
PalMOHAIFHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IEIOCTHOTO IPEACTABICHUS 00 OKpPY’KaroIem
MHPEC KaK O CIMHCTBC MPUPO/IbI, YCJIOBCKA U O6HIGCTB3,, B [IO3HAHUU ITPUPOJHBIX 3aKOHOM€pHOCTCI>'I
U PEIICHNUH NPOOJIeM COXpaHEHHS IPUPOIHOTO PaBHOBECHS;

Y6G)KI[éHHOCTI) B 3HAYMMOCTH OHOJIOTHH JJIA COBpeMeHHOﬁ OUBUWJIN3allUN: oOecrieueHust
HOBOTO YPOBHS Pa3BUTHS MEAWIMHBI, CO3/IaHHE IMEPCHEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
peuaTe pecypcHbIe MPOOIeMBI Pa3BUTHUS YEIIOBEYECCTBA, IMOUCKA IMyTEH BBIXOJA W3 TII00AIBHBIX
9KOJIOTMYECKUX MpoOJIeM M 00eCIeyeHHUs Mepexoja K YyCTOMYMBOMY Pa3BUTHIO, PAllMOHAIEHOMY
HCI0JIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJIOTMYECKUX 3HAHUN B IIENSAX TMOBBILIEHUs OOLIeH
KYJbTYpbl, €CTECTBEHHO-HAyYHONH TPAaMOTHOCTH, KaK COCTAaBHOMW dYacTH (yHKIIMOHATIHHOMN
IpPaMOTHOCTH 00y4Jarouuxcs, GopMupyemMoi npu u3y4eHnu OnoIoruu;

NMOHUMAHHUEC CYHNIHOCTH MCTOJOB II03HAHHWA, HCIIOJIB3YyCMbIX B CCTCCTBCHHBLIX HayKax,
CMOCOOHOCTH MCIIONIb30BaTh IMOJy4yaeMble 3HAHWSA M aHaiau3a M OOBSCHEHUs SBJICHUH
OKPY’KaIOIIET0 MHpa W TMPOUCXOASAIIMX B HEM M3MEHEHUM, yMEHHE JejlaTb O0OOCHOBaHHBIC
3aKJIIOYEHHUsST Ha OCHOBE HAyuYHBIX (AKTOB M MMEIOUIMXCS JAHHBIX C IEJIbI0 IOJTy4EHUS
AOCTOBCPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJBb30BaTh OHOJOTMYECKHE 3HAHMUSA JUIl  peleHHs
HpO6H€M B PCAJIbHBIX JKU3HCHHBIX CUTYAIlUAX;

OCO3HaHME IIEHHOCTH HAyYHOU JEATEIbHOCTH, TOTOBHOCTh OCYILIECTBIATh HMPOEKTHYIO W
HUCCIIENOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30oBaHHUI0O M CaMOOOpPa30BaHMIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAaHUM 1O OWOJOTMH B COOTBETCTBUU C KU3HEHHBIMHU
NOTPeOHOCTAMHU.

METANPEIAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yibTaThl OCBOGHMsI ydueOHoro mnpeamera «buosjorus» BKIIOYAIOT:
3HauMMble  JUI1  (OPMHUPOBAHHMS ~ MHUPOBO33PEHHUS  OOYYAIOUIMXCS  MEXKAMCUUIUIMHAPHBIE
(MexXIpeIMeTHbIE) 00IIeHayUHbIe TIOHATHUS, OTPaXKarOIINe 1IeJIOCTHOCTh HAyYHOM KapTHHBI MUpa U
cnieun(uKy METOJOB IO3HAHMs, MCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, PHEPIrus,
SIBJIEHUE, TIPOLIECC, CUCTEMA, HAYUHbIN (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieloBaHle, HaOMIo/leHHe, U3MEpeHHe, HKCIEPUMEHT M JpPYyruX), YHHBepcalbHble Yy4yeOHbIE



neiictBusi  (TMO3HABaTeNIbHBIE,  KOMMYHUKAaTHBHBIC,  PETYISITUBHBIE),  OOECIICUMBAIOIINE
dbopMupoBaHre (QYHKIIMOHATHHOH T'PAMOTHOCTH W COIMAIBHON KOMIETCHIIMH OO0YYarOIIUXCs,
CIOCOOHOCTh o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIC MEXTUCIUITHHAPHEIE,
MHUPOBO33PCHUYECKUE 3HAHHUS W YyHHUBEpPCAlIbHBbIE YyYeOHBIC JEHCTBUS B IMIO3HABATEIBHONH U
COIMAIIHOW TIPAKTHUKE.

MeranpeaMeTHbIe pPe3yibTaThl OCBOCHUS MPOTPAMMBI CPETHETO O00IIero oO0pa3oBaHHS
JIOJDKHBI OTPaXKaTh:

OBjajieHNe YHHBEPCATBLHBIMH Y4eOHBIMH 03HABATEILHBIMH /ICHCTBUSIMH:

1) 6a30Bble JJOrHYECKHE TeCTBHS:

CaMOCTOATENFHO (hOpMYyIMpPOBaTh M aAKTYAJIM3UPOBATH MpPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

UCIIOJIb30BATh NIPY OCBOCHUH 3HAHMH MPUEMBI JIOTHYECKOTO MBIIIICHUS (aHAIN3a, CHHTE3a,
CpaBHEHHs, KiIacCU(pUKAIMH, OOOOIIEHUs), PpACKpbIBaTb CMBICI OWOJIOTUYECKUX MOHATUH
(BBLIEINIATH UX XapaKTEePHbIE IPU3HAKH, YCTAHABIUBATD CBSI3H C IPYTUMH ITOHATHIMHN);

OTpeNeNaATh IEeNu JAeATeNIHOCTH, 3a/aBas IMapaMeTpbl M KPUTEPUH HX TOCTHXKEHUS,
COOTHOCHTB PE3yJIbTATHI ICATEIBHOCTH C TIOCTABICHHBIMH LICIISIMH;

UCTIOJIB30BaTh OHOJOTMYECKHE MOHATHS Ui OObsACHEHHs (AKTOB W SBICHHHA >KHUBOM
IIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYKIEHHs (MHIYKTUBHBIC, 1€ TyKTUBHBIC, [10 AaHAJOTHH), BBISIBIISATH
3aKOHOMEPHOCTU M TPOTHBOPEYHS B PACCMAaTPUBACMBIX SIBICHHUAX, (OPMYIMPOBATH BBIBOJBI M
3aKITIOYCHUS;

INPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA Uil MPECTABICHUS CYIIECTBEHHBIX CBSI3CH H
OTHOIICHUH B HM3yYaeMbIX OMOJIOTUYECKHX OOBEKTAX, a TaKKe MPOTHBOPEUYHMH Ppa3HOTO poja,
BBISIBJICHHBIX B PA3IMYHBIX HHOOPMALIMOHHBIX UCTOYHHKAX;

pa3pabaTbIBaTh IUIaH PEIICHUS IPOOIEMbI C YIETOM aHAIN3a UMEIOLINXCS MaTepPHAIbHBIX U
HEeMaTepHaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBHI B JEATEIBHOCTb, OIIEHUBATh COOTBETCTBHE pPE3yJbTATOB IIEIISIM,
OLIEHUBATh PUCKH MOCIIE/ICTBUI IeSATEIbHOCTH;

KOODJMHUPOBATh M BBHIMONHATH pabOTy B YCIOBHSX pEabHOTO, BHPTYAIBHOTO U
KOMOHMHHUPOBAaHHOI'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 6a30BbIe HCCIEI0BATEILCKHE IEHCTBHSI:

BJIQ/IETh HaBBIKAMH Y4E€OHO-HCCIIEIOBATENILCKOW M MPOEKTHOW JAEATeTbHOCTH, HaBBIKAMU
paspemieHnst mpoodieM, CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITENIFHOMY IIOMCKY METOIOB
pelIeHUs MTPaKTUYECKHX 3a1a4, TPUMEHEHHUIO Pa3IMUHbIX METOIOB MIO3HAHUS;

HCIIOJIB30BATh PAa3JIMYHBIC BH/bI JACATCIBHOCTU II0 IOJTYYCHHUIO HOBOI'O 3HAHUA, C€ro
WHTEpPIpETAINH, MPEoOPa30BAHUI0 U MPUMEHEHHIO B y4eOHBIX CHUTYyallUsX, B TOM YHCIE TpU
CO3JaHUuN y‘-I€6HI>IX N COOHAIIBHBIX ITPOCKTOB,

dbopMUpOBaTh HAYYHBIA THI MBIIIJICHHS, BIaJeTh HAYYHOW TEPMHUHOJIOTHUEH, KIIFOUEBBIMU
IIOHATHUAMU U METOJaMHU,

CTaBUTh U (OPMYITUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30OBaTENbHON JEATEIHHOCTH W
KN3HCHHBIX CUTYalUIX;

BBISIBJISITH  TIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyalU3UpOBAaTh 3a/1adyy, BBIIBUTATh
TUIIOTE3Y eé pEeICHUA, HAXOAUTH apTyMCHTBI IJId JOKAa3aTCJIbCTBAa CBOUX YTBep)K)IeHHfI, 3a1aBaThb
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHAJIU3UPOBATH IMMOJYUYCHHBIC B XOJ€ PCIICHUA 3aa4Ur pe3yJibTaTbl, KPUTUYCCKU OLICHUBATH
WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh II€NIEHANIPABICHHBI TMOWCK TMEepeHoca CPEACTB M CIOCOOOB NEHCTBUS B
poeCCHOHANIBHYIO CPEy;



yMETb  TEPEHOCUTh 3HAaHUS B  [IO3HABAaTEJIbHYI0O M  MpaKTUYEeCKylo  olrnactu
KU3ZHEIESITEIIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTaTh HOBBIE HJEU, IMpeUiaraTb OPUTMHAJIBHBIC TMOJXOJbl U PEIICHUS, CTaBUTh
poOJIeMBI U 3a/1a4H, TOMYCKAIOIIME alIbTePHATUBHBIC PELICHHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCSI B PA3IMYHBIX HCTOYHUKAX HMH(MOpMau (TEKCTe y4eOHOro mocolwus,
HAYYHO-TIONYJISIPHOM JIMTEpaType, OWOJOTMYECKUX CJIOBapsX W CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax JaHHBIX, B VHTepHETE), aHAIM3UPOBAaTh HMHMOPMAIMIO pPAa3NIUYHBIX BUIOB U (opMm
MIPEICTABICHHS, KPUTUYECCKH OLICHUBATh €€ IOCTOBEPHOCTh M HEPOTHBOPECYHBOCTD;

dbopMyaHpoBaTh 3ampOChl W TPUMEHSTH pa3IUYHBIE METOJAbI IMpH IIOUCKE M O0TOOpe
Ouosornyeckoit nHbopMaIu, HEOOXOJUMOH JIJIsl BRITIOJTHEHUST YYeOHBIX 3a/1a4;

npuoOpeTaTh OMNBIT HCIOJIB30BAaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOT'O UCTIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpAaTh ONTHMAIbHYIO (OpMYy TPEACTaBICHUS OHOIOTUYECKOM
nHpopMmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIIBI, PUCYHKH U JPYTOE);

UCTIOJIb30BaTh HAYYHBIM SI3BIK B KAdecTBE CpEACTBA Npu paboTe ¢ OHMOIIOTHYECKOi
uHpOpMaIMEH: MPUMEHATh XUMHUYECKUE, (U3NYECKUE M MATeMaTHUYECKUE 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKJIATYpYy, HCIIOIB30BaTh W TPEOOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEICTBA HATJISIHOCTH;

BJIAJETh HABBIKAMM pPACMO3HABAHWSA W 3aIUThl  MH(pOpManuu, WHPOPMALUOHHOM
0€30MaCHOCTH JIMYHOCTH.

OBiajileHNe YHUBEPCAILHBIMH KOMMYHHKATHBHBIMY J€iiCTBUSIMH:

1) odurenne:

OCYILECTBIIATh KOMMYHHKAIIMHA BO BCeX cepax KU3HH, aKTUBHO YYacTBOBATH B JUATIOTE
WM JUCKYCCHU IO CYIIECTBY 00CYy»XIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH
CYXKICHHS OTHOCHUTEIBHO BBIMOJHEHHs TMpEIJaraeMoil 3alaud, YYHUTHIBATH HWHTEPECHl U
COTJIACOBAHHOCTD MO3UIUI APYTUX YUaCTHUKOB JHAIora WIN JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIC CpEICTBA OOLICHMS, IOHMMATh 3HAUCHHE COIMATbHBIX
3HAKOB, MPEAIIOCBUIOK BO3HUKHOBCHUA KOH(l)J'II/IKTHI)IX CI/ITyaHI/II\/JI, YMETH CMATYATh KOH(l)J'[I/IKTI)I n
BECTH [IEPETOBOPBL;

BJIAACTH Pa3IMYHbIMU crocobamu O6HIGHI/I5[ n BSaHMO}IeﬁCTBHﬂ, IMOHMMAaTb HaMCPCHHA
APYTUX JIOJEH, MPOSIBISTh YBAKUTEILHOE OTHOIICHHE K COOCCEHHKY M B KOPPEKTHOH (opme
(bopMyIHPOBATH CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOK TOUYKY 3PEHHS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEZCTB.

2) COBMeCTHAs AesITeIbHOCTh:

MOHUMATh W HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOW pabOTHI Mpu
pelieHnn OHOJIOrMYecKor MpobseMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHUS TPYMIOBBIX
(hopM B3aMMOJICHCTBYSI IPU PEIICHUH YIeOHOM 3a/1a4H;

BBIOMPATh TEMATHKy ¥ METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIMX WHTEPECOB M
BO3MOXKHOCTEH Ka)KA0Ir0 YieHa KOJJICKTHUBA;

MPUHUMATh 1€ COBMECTHOM JIESITEIbHOCTH, OPraHW30BBIBATH W KOOPJIMHUPOBATH
JEUCTBUSA 110 €€ NOCTHXKEHUIO: COCTABIATH IJIaH JEHCTBUHM, PACIPEAEIIATh POJIU C YUETOM MHEHUHN
YYaCTHUKOB, 00CYXIaTh pe3yJbTaThl COBMECTHOW pabOTHI;

OIICHMBATh KAUECTBO CBOETO BKJIAJ[a U KAKJOTO YYaCTHUKA KOMaH/ bl B OOIIUI pe3ybTar Imo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE MPOEKTHI, OLEHUBATh WJEU C TMO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;



OCYHICCTBJIATE IIO3UTUBHOC CTPATCTHUYCCKOC TIIOBCACHHWEC B Pa3jIMYHBIX CUTyalUAaX,
MPOABJIATH TBOPYCCTBO U B006pa)KGHI/I€, OBITH NHUIIMATUBHBIM.

OBJ1ajieHHe YHHBEPCATLHBIMHU PEryJIATHBHBIMH 1eCTBUAMM:

1) camoopranu3amnusi:

HUCITIOJIB30BAaTh 6I/IOJ'IOI‘I/ILIGCKI/IC 3HAHUA [JI1 BBbIABJICHUSA HpO6HeM H UX PpCHICHUA B
’KU3HCHHBIX ¥ YYEOHBIX CHTYaIHsX;

BBI6I/IpaTb Ha OCHOBE OMOJIOTHYECKHUX 3HAHUU LECJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX
JAEHCTBUSIX M TOCTYNKaxX 110 OTHOLIEHHIO K YKHBOW TNPHPOJE, CBOEMY 3I0POBBIO U 3JI0POBBIO
OKPY KarOIIHX;

CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh, BBIIBIATH IMPOOJIEMBI,
CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 33]a4i B 00PA30BATEIILHOMN JEATSILHOCTH U KU3HEHHBIX
CHTYAIIHAX;

CaMOCTOSTEIILHO COCTABIIATH IUIAH PEIICHHS MPOOIEMbI ¢ YIETOM HMEIOLIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U ITPEAIOYTCHHUH;

JaBaTb OLUCHKY HOBBIM CUTYallUsAM;

PacIIMPATh paMKH Y4€OHOTO MPEAMETa HAa OCHOBE JIMYHBIX MTPEANOYTCHUH;

JieNiaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO IIUPOKOW APYAUIUHN B Pa3HBIX 00JIACTIX
3HAHWH, TIOCTOSHHO MOBBIIIATH CBOM 00pa30BaTe/IbHbBIM U KyJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTb OLCHKY HOBBLIM CHUTyallMsIM, BHOCHUTbL KOPPCKTUBLBI B ACATCIBHOCTH, OLICHUBATDH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;

BJIaACTh HABBIKAMU MO3HaBaTEeIbHOU pe(bJIeKCI/II/I KaK OCO3HaHuA COBCPUIACMbBIX HeﬁCTBHﬁ nu
MBICIIUTEIBHBIX POLIECCOB, UX PE3YJILTATOB M OCHOBAHMIA, UCIIOIL30BATh IPUEMBI peIIEKCUH IS
OLIEHKH CUTyalllH, BbIOOpa BEPHOIO PEILICHUS;

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS TI0 UX CHIKEHHIO;

IIPUHUMATh MOTUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIBHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

NpUHUMATh ce0sl, TOHMMast CBOM HEJOCTATKU U JIOCTOMHCTBA;

IMPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IPU aHAINU3€E Pe3ysIbTaTOB AESITEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULMH JIPYTOro YeJIOBeKa.

HNPEAMETHBIE PE3YJbTATDBI

[TpenmeTHble pe3yabTaThl ocBoeHUs nporpammsl COO mo O6uonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crienuduyeckue i ydeOHoro npenmMera «buonorus» HaydHble 3HAHUS, YMEHHUS U
CIIOCOObI JECTBUI o OCBOEHHUIO, WHTEPIPETALNH
U 1peoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJTYYEHUIO HOBOTO 3HAHHS M NMPUMEHEHUIO
3HaHUH B pa3IMYHBIX Y4YEOHBIX CHUTyallMsX, a TakKKe B pPEAIbHBIX JXU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX ¢ Ouojorueid. B mporpamme mpeaMeTHblE pe3yJabTaTbl MPEACTaBIEHBI IO ToJiaM
oOydJeHwus.

[IpenmMeTHbIEe pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 10 knacce 10IKHBI
OTpaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUH O MECTE W POJIM OWOJOTUHM B CHUCTEME HAyYHOTO 3HAHMS
€CTeCTBEHHBIX HAyK, B ()OPMUPOBAHWU COBPEMEHHOH €CTECTBEHHO-HAYyYHOW KapTUHBI MHpa U



HAayYHOI'O0 MMPOBO33pPEHMs, O BKJIA/€ POCCUHCKUX U 3apyOeXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW TPAaMOTHOCTH YeJIOBEKa JUIsl PELICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COJEpXkKaHWE OMOJIOTMYECKUX TEPMUHOB U IMOHATUMN: >KHU3Hb, KIIETKA,
opranusM, Meradonu3M (0OOMEH BEIIECTB U MPEBPAIICHUE SHEPTUH), TOMEOCTa3 (CaMOpPEryJIsIus),
YpOBHEBas ~ OpraHM3alus  JKMBBIX  CHUCTEM,  CaMOBOCIpOM3BelIeHHE  (pernpomyKuus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHUE u3jaraTb OWOJOTMYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHAs, MYyTallMOHHa,
LEHTpaJbHAsl JO0rMa MOJEKyJIspHoi Owuonorum), 3akonsl (I'. Mennmens, T.Moprana, H.
W. BaBunoBa) u yueHus (0 LIEHTpaXx MHOrooOpasusi U IMPOMCXOXKIEHUS KyJIbTYpHbIX pacTeHuil H.
W. BaBunosa), onpeAensTh IPaHUIbl UX TPUMEHUMOCTHU K )KUBBIM CUCTEMaM;

YMEHHUE BJaJeTh METOJaMU HAy4yHOI'O IO3HAHUSA B OWOJIOTMM: HAOMIOJEHHE M ONMCAHUE
KHUBBIX CHCTEM, TMIPOLECCOB U SBJICHHWH, OpraHu3anys H NpPOBEICHHE OHOJIOTHYECKOTrO
HKCIEPUMEHTA, BBIIBM)KEHUE THUIOTE3bl, BBISBIECHHE 3aBHCUMOCTH MEXIY HCCIEAyeMbIMU
BEIIMYMHAMH, O0BSICHEHHE TOJTYYCHHBIX PE3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpUN
Y 3aKOHOB, YMEHHME JI€aTh BbIBOJbI HA OCHOBAaHUU MOJYUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIJENATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U SYKapHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIaHHW3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
MpEeBpalleHusl YHEPruh B KIETKe, (POTOCHHTE3a, IUIACTHYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, Mei03a, OIJIOJOTBOPEHMsS, PA3MHOKEHUS, MHIMBHYaJbHOI'O pa3BUTHUS
opranu3ma (OHTOTEHE3);

YMEHUE NPUMEHSATH IOJIyYeHHbIE 3HAHMS JUIsI OOBACHEHMsS OUOJOIMUYECKHX IPOLIECCOB U
SIBIICHUM, Il TIPUHATHUS MPAKTUYECKUX PEIICHU B TIOBCEIHEBHOM JKU3HU C IETbI0 00eCTIeueHUs
0€30I1aCHOCTH CBOETO 3/I0POBbS U 3/10POBbsI OKPYKAIOIIUX JIFOJCH, COOII0I€HUSI HOPM T'PaMOTHOT'O
MIOBE/ICHHUS B OKpY’Kalollled INPUPOAHON cpeAe, MOHMMaHWE HEOOXOAMMOCTH HCIOJIb30BaHUs
JIOCTH)KEHUM ~ COBpeMEHHOW  Ouosornu ¥ OMOTEXHONOTMH Ui PallMOHAIBHOIO
MIPUPOIOIOIB30BAHUS;

yYMEHHE pellaTb 3JIEMEHTApHbIe T'€HETUYECKUEe 3aJaud Ha MOHO- M JUTHOpHIIHOE
CKpEILMBAaHNE, CLEIUIEHHOE HACJEI0BAaHUE, COCTABJISITb CXEMbl MOHOTMOPUIHOTO CKpELIMBaHUS
JUIs TIpeicKa3aHusl HaclleI0BaHMsI TPU3HAKOB y OPraHNU3MOB;

YMEHHE BBIMOJIHATH Ja0OpaTOpHblE M IMpaKTUYECKHEe padoOThl, COOJIIOATh MpaBHJa MpPH
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000pYI0BAHUEM;

YMEHHE KpPUTUYECKH OIEHUBaThb W HHTEPIPETUPOBATh HHOOPMALHIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIJIIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS M3 PaA3IMYHBIX HCTOYHHUKOB (CpelacTBa
MaccoBOW HH(pOpMalMM, HAay4YHO-TIOMYJIIPHbIE MaTepHalibl), ITUUYECKHUE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHM B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3/laBaTh COOCTBEHHbIE TMHCHbMEHHBIE U YCTHBIE COOOIIeHus, 0000mmas
OMOJIOTNYECKYI0 HH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIb30BAaTh MOHATUIHBIHI
anmapat OMOJIOTHH.

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS yueOHOro npeameta «buonorus» ¢ 11 knacce 10OIKHBI
OTpakaTh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCT€ W poJid OUOJIOrMH B CHCTEME HAy4YHOIO 3HAHUS
€CTECTBEHHbIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa U
Hay4YHOTO MHMPOBO33PEHMSI, O BKJIAJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosiornu, PyHKIIMOHAIBHOW IPAaMOTHOCTH YeJIOBEKa [l PELIeHNs KU3HEHHBIX 33/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHuEe OMOJIOTMYECKUX TEPMUHOB M MOHSATHI: BUJI, TOMYJISIIINS,
TeHO(OH]I, IBOJIOLMS, ABWXKYIIME CHIIbI ((haKTOPHI) IBOIIOLUH, TPUCIOCOOIEHHOCTh OPraHMU3MOB,
BUJI000pa30BaHue, HKOJIOTHYecKue (haKTOpbl, IKOCUCTEMA, TPOAYLEHThI, KOHCYMEHTHI, pEAYLEHTHI,
LeNH MUTaHus, SKOJIOornyeckas nupamuia, OuoreoreHos, buocdepa;

yMEHHE Wu3jaraThb Ouosnoruueckue Teopuu (dBomrounoHHass Tteopuss Y. JlapBuna,
CUHTETHUYECKAsl TEOPHsI DBOJIIOLIMM), 3aKOHBI M 3aKOHOMEPHOCTH (3apoipliieBoro cxojcrsa K.



M. bapa, dyepenoBaHus riaBHbBIX HampaBieHu u nyteid sBomounu A. H. CeBeprioBa, ydeHus o
6uochepe B. U. Bepnasckoro), onpenensrs TpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

YMEHHUE BJaJeTh METOJaMU HAy4yHOI'O IO3HAHUSA B OWOJIOTMM: HAOMIOJEHHE M ONHCAHUE
KHUBBIX CHCTEM, TIIPOLIECCOB U SIBJICHHUH, OpraHU3als U TPOBEICHHE OHOJIOTHYECKOTrO
HKCIEPUMEHTA, BBIIBM)KEHUE TUIOTE3bl, BBISBIECHHE 3aBHUCUMOCTH MEXIY HCCIEAyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE OTYYCHHBIX PE3yJIbTaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHH, TEOpUN
Y 3aKOHOB, YMEHHME JI€aTh BbIBObI HA OCHOBAHUHU IOJYYEHHBIX Pe3yJIbTaToB;

YMEHHUE BBIIEIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OMOJIOIMYECKHX OOBEKTOB: BHUJIOB,
HOMYJIALUHI, IPOAYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, ONOreOL€HO30B U 3KOCHCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEACTBEHHOW HM3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa30BaHMUA,
IIPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMUYECKMX (DAKTOpOB Ha OpraHU3Mbl, IIepeHoca
BEIIECTB M MOTOKA PHEPTUU B DKOCHUCTEMAaX, aHTPOIOI'€HHBIX M3MEHEHHUH B IKOCHCTEMAax CBOEH
MECTHOCTH, KPyrOBOPOTA BELIECTB U OMOr€OXUMHUECKUX LIUKIOB B Ouocdepe;

YMEHHE TPUMEHSTH IOJyYeHHBIC 3HAHMS JUISI OOBSCHEHHS OMOJOTMYECKHX IMPOIECCOB H
SBJICHUM, Ul NPUHATHUS NPAKTUUYECKUX PEIIEHUH B MOBCEJIHEBHOW JKU3HU C LIEJIBI0 00ECIeUeHMs
0€30MaCHOCTH CBOETO 37I0POBbS U 3/I0POBbsI OKPYKAIOIINX JIFOJEH, COOTI0IEHUSI HOPM TPAMOTHOTO
MOBEJCHUSI B OKpPY)KaOLIeH NpUPOAHOM cpene, MOHMMaHUE HEOOXOIMMOCTH HCIOJIb30BAHUS
JOCTHKEHUH COBPEMEHHOM OMOJIOTHH ISl PalliOHAIIBHOTO MPUPOIOIOIB30BAHHUS;

YMEHHE pellaTh 3JIEMEHTapHble OHOJOrMYECKHe 3a/laud, COCTABIIATh CXEMbl IepeHoca
BELIECTB U SHEPTUU B 3KOcHcTeMax (LeNH MUTaHus);

YMEHHUE BBINOJHATh J1AOOpAaTOpHbIE U IpPAaKTUYECKHE PaldOThl, COONIONATh IMpaBUia NPU
pabote ¢ y4eOHBIM 1 1a00paTOpHBIM 000pYI0OBaHUEM;

YMEHHE KpPUTHYECKH OLEHMBAaTh M HMHTEPIPETUPOBaTh HH(GOPMAIMIO OHMOJIOTHYECKOr0
COJZIep)KaHMUsI, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHWS W3 PaA3IMYHBIX HCTOYHHUKOB (CpEICTBa
MaccoBoi MHGpOpMaNMM, HAy4YHO-IOMYJISIpHbIE MaTepuaibl), paccMaTpuBaTh IJI00aJIbHBIE
HKOJIOTUYECKUE TPOOIEMBbI COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOLICHHUIO K HUM COOCTBEHHYIO
MO3UILIUIO;

YMEHHE CO3]1aBaTh COOCTBEHHBIC THCHMEHHBIE H YCTHBIE COOOIIEHHs, 0000mas
OMOJIOTNYECKYI0 HH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HUCIOJIb30BaTh MOHATUIHBIHI
anmapat OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HaumeHoBaHHe KosinuecTBO 4yacoB JneKTpoHHbIE (IIUPPOBLIE)
n/no pas3/iesioB U TEM Bcero| KouTpo|[llpakTu ob6pa3oBaTesIbHbIE PECYPChI
IporpaMMbl JIbHBIE | YecKue
paboThl ||paboThl
1 Buosiorus kak Hayka 2 0.5 |bubanoreka JOK
https://m.edsoo.ru/7f41c292
2 "KuBble CUCTEMBI U UX 1 bubanoreka LIOK
opraHu3anus https://m.edsoo.ru/7f41c292
3 XUMHUYECKUM COCTaB U 8 1 bubanoreka LIOK
CTpPOEHUE KJIETKHU https://m.edsoo.ru/7f41c292
4 KusHeneaTelbHOCTD 6 |1 bubanoreka LIOK
KJIETKH https://m.edsoo.ru/7f41c292
5 PaszMHoOXXeHHEe U 5 1 bubaunoreka LIOK
WHJMBUAYyaJTbHOE https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
6 HacnenctBeHHOCTD U 8 1.5 |[bubauoreka LIOK
M3MEHYUBOCTb https://m.edsoo.ru/7f41c292
OpPraHM3MOB
7 CeJieK1IMs1 OPraHU3MOB. 3 bu6baunoTeka [JOK
OCHOBBI GMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpems 1 bu6baunoTeka [JOK
https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB 34 2 4
[10 TIPOTPAMME

11 KJIACC
Ne |HammenoBaHue paszenoB| KosndecTBo 4acoB Jds1eKTpoHHbIE (1M pOBbIE)
n/mo Y TEM NPOTrpaMMbl Bcero| KonTpol[llpakTn obpa3oBaTesIbHbIE PECYPChI
JIbHbIE || YecKue
paboThl|paboThl
1 JBOJIIOLIMOHHAs 9 1 bubaunoreka LIOK
6uoJioTUs https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBeHHE U 9 0.5 |[bubauoTreka LIOK
pa3BUTHE )XU3HU HA https://m.edsoo.ru/7f41cc74
3emie
3 OpraHusmsbl 5 1 bub6anoTeka [IOK
OKpYy»Karolljas cpesa https://m.edsoo.ru/7f41cc74
4 CoobiecTBa u 9 bu6aunoreka I[JOK
3KOJIOTUYEeCKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 Pe3sepBHOe Bpems 2 bub6anoTeka [IOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB 34 0 2.5

I10 [IPO'PAMME
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MyHununajbHoe 010/1:KeTHOe 0011e00pa30oBaTe/ibHOE YUpeKIeHue
«CapnoBckasi cpenHsisi 001eo0pa3oBaTejbHAs MIKO0JIA»
HuxHeropckoro paiiona Pecnyosmmku Kpbim

PACCMOTPEHA
Ha 3acemanuu MO
YUYUTENICH MPEAMETHUKOB

COI'JTACOBAHA

IIporoxoi ot 30.08.23 Ne I | « 31» aBrycra 2023r.

PykoBogutens MO

3aMCCTUTCIIb JJUPCKTOpPaA

Kaprakaesa O.C. Kamnpanosa H.JI.

YTBEPXX/IEHA

npukazoM MbOVY «Canosckas COLLI»
Ne 273 or 31.08.2023 1..
JpeKkTop MIKOJIbI

O.B.JIyupix

IIpunio:xenne k padoyeid mporpamme

( KanmeHJgapHO — TEeMAaTUUYECKOEe IIIAHUPOBAHUE)

ITo yuebHOMy mnpenmety «buonorusp»

Cpennero o61iero oopa3oBaHus

Kunacc KosmmuectBo KomnuecTBo KommuectBo KommmuectBo
4acoB B I'OJ 4acoB B 1ab0paTOPHBIX KOHTPOJIBHBIX
HEICITI0 pabot pabot
10 xyacc 34 1 8 2
Yuurens 6uonoruu JIyusixk O.B

2023/2024 yueOHsbIii rof




IHOYPOYHOE IINTAHUPOBAHME

10 KVIACC 1 -YAC B HEJIEJIIO - IOHEJAEJIBHUK
Ne |[NeB | Tema ypoka Hara ||/laTa dakT|31eKTpOHHBIE IUPPOBbIE
n/m |[teme TUTaH obpa3oBaTesIbHbIE PECYPChI
‘l. bBuosiorus Kak Hayka —2 4
1 (1.1 Buosiorus B cucTeMe HayK 04.09 bub6anoTeka [IOK
https://m.edsoo.ru/863e612
2
https://m.edsoo.ru/863e632
a
2 |[1.2 MeTo/ bl O3HAHUS YKUBOU 11.09 bubaunoreka LIOK
npupozbl [IpakTudeckas pabora https://m.edsoo.ru/863e612
Ne 1 «Hcronb3oBanue 2
pPa3/IMYHbIX METOA0B PHU
M3y4YeHUHU 6UOJIOTUYECKUX
00'bEKTOB»
2. ’KuBble cuCTEMbI U UX OpTaHU3alUs — 14
3 ]2.1 BuoJioruyeckye CHCTEMBI, 18.09 bu6sunoteka I[JOK
NPOLEeCChl U UX U3yUeHHEe https://m.edsoo.ru/863e656
4
3. XUMHUYeCKHH COCTaB U CTPOEHHE KJIETKHU — 8
4 |I3.1 XHUMHUYECKHH COCTAB KJIETKHU. 25.09 bu6aunoreka IJOK
Bosa 1 MuHepasibHbIE COJH https://m.edsoo.ru/863e674
e
5 |3.2 |Benku.CocTaB u cTpoeHUE 02.10 Bu6auoTteka LJOK
6eJIKOB https://m.edsoo.ru/863e6b7
2
6 (3.3 depMeHTBI — OGHOJIOTUYECKHE 09.10 bub6anoTeka [IOK
KaTasn3aTopshl. JlJabopaTopHasi https://m.edsoo.ru/863e6b7
pa6oTta N2 1 «M3yueHue 2
KaTaJIMTHYEeCKOW aKTUBHOCTH
depmeHTOB (Ha IpUMepe
aMuJia3bl UJIM KaTasa3bl)»
7 3.4 YraeBoppbl. JIunuabl 16.10 bubanoreka LIOK
https://m.edsoo.ru/863e687
0
8 |[3.5 |HyksieuHoBble KUCAOTBL. ATD 23.10 Bu6auoTteka [JOK
https://m.edsoo.ru/863e6d5
C
9 |3.6 HcTopusa v MeTo bl U3y4YeHUA 13.11 Bu6auoTteka LJOK
kJ1eTKU. KneToyHas Teopus https://m.edsoo.ru/863e6e8
8
10 |13.7 KseTka Kak 1ieJ10CTHas »KUBas 20.11
cucrema
11 ||3.8 CTpoeHHe 3yKapUOTHUYECKOHN 27.11 bu6anoTeka [[OK

kJ1eTKU. JJabopaTopHas paboTta
Ne 2 «M3yyeHue cTpoeHUA

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716
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KJIETOK paCcTeHHUH, )KUBOTHBIX,
rpubOB U 6AKTEPUH MO/,
MMUKPOCKOIIOM Ha I'OTOBBIX
MUKpoInpenapaTax U Uux
OIMCaHHE»

4. JKusHeneATeIHLHOCTH KJIETKH — 6 4

MaTPUYHOTO CUHTE3a
Tpancasnysa — 6UOCMHTE3 OesiKa

12 ||4.1 O6MeH BelecTB UJIH 04.12 bubanoreka LIOK
MeTaboJIu3M https://m.edsoo.ru/863e766
C
13 ||4.2 ®oTocuHTE3. XEMOCUHTE3 11.12 Bubaunoreka LIOK
https://m.edsoo.ru/863e7c9
8
14 |4.3 | 9HepreTHyecKUil 06MeH 18.12 bu6auoTteka LIJOK
https://m.edsoo.ru/863e7aa
e
15 |4.4  |PKu3HEeHHBIN UK/ KJIETKH. 25.12 bu6aunoreka IJOK
JlesieHre kaeTKU. MUTO3. https://m.edsoo.ru/863e7dc
JlabopaTopHas paborta Ne 3 4
«HabusroieHre MUTO3a B KJIETKaX
KOHYHMKA KopelllKa JiyKa Ha
rOTOBBIX MUKpOIIpenapaTax»
‘ 16 H4.5 HKOHTpOJII)Haﬂ pabota H 29.12 H H
17 ||4.6 BbuocuHTe3 6esika. Peaknus 15.01 bu6aunoreka IJOK

https://m.edsoo.ru/863e796
e

S. PazMHOKeHHe M HHAMBH/IYAa1bHOE PA3BUTHE

OpPraHu3MoB — S 4

OpraHu3MoOB

18 |5.1 HekseTounsbie popmbl )ku3um — || 22.01 Bu6auoTteka LJOK
BUPYCHI https://m.edsoo.ru/863e754
0
19 |5.2 ®opMbl pa3MHOXKEHUS 29.01 bub6anoTeka [IOK
OpraHM3MOB https://m.edsoo.ru/863e81b
6
https://m.edsoo.ru/863e831
e
20 |5.3 Meiio3 05.02 bu6sunoreka IJOK
https://m.edsoo.ru/863e7f4a
21 |[5.4 ||O6bpa3oBaHUE U pa3BUTHE 12.02 Bu6auoTteka LIJOK
MI0JIOBBIX KJIETOK. https://m.edsoo.ru/863e81b
OnsiogoTBOpeHue. JlabopaTopHas 6
pa6oTta N2 4 «M3yuyeHue
CTPOEHHUsI MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKpOIIpernapaTax»
22 5.5 WHauBUyabHOE Pa3BUTHE 19.02 bu6auoreka IJOK

https://m.edsoo.ru/863e843
6

‘6. HacaeacTBeHHOCTh M H3MEHYHBOCTH OPraHu3MoB — 8 4

| 23 |p.1

HI‘eHeTHKa — HayKa o

| 26.02 |

HBI/IﬁJH/IOTeKa IHOK
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HacCJeICTBEHHOCTH U https://m.edsoo.ru/863e86f
M3MEHYUBOCTHU 2
24 6.2 3akoHOMepHOCTH HacneoBaHus || 04.03 bubanoreka LIOK
npu3HaKoB. MoHOrMGpUIHOE https://m.edsoo.ru/863e887
CKpelLluBaHUe 8
25 ||6.3  ||lurubpujHoe cKpeliMBaHUe. 11.03 Bu6auoTteka LJOK
3aKOH He3aBUCHUMOTO https://m.edsoo.ru/863e89a
HacJeLoBaHUA IPU3HAKOB 4
26 |6.4 CuenJieHHOe Hacjae[0BaHUE 18.03 bubaunoreka LIOK
npu3HakKoB. JlabopaTopHas https://m.edsoo.ru/863e8c6
pabota Ne 5 «M3yueHue 0
pe3yJIbTaTOB MOHOTUOPUIHOTO U
JIUTUOPHUHOTO CKPELIMBAHUSA Y
Jip030¢dU/IbI Ha TOTOBBIX
MHUKpoOIlpenapaTax»
27 6.5 'eneTuka nosia. HaciemoBanue 01.04 bubanoreka LIOK
NPU3HAKOB, CLieNJIEHHBIX C 10JIOM https://m.edsoo.ru/863e8c6
0
28 ||6.6 M3MeHYHBOCTb. 08.04 bu6aunoreka IJOK
HeHacneacTBeHHast https://m.edsoo.ru/863e8efe
M3MEeHYUBOCTb. JITabopaTopHas
paboTta Ne 6. U3yyeHue
MoUPUKALMOHHOU
M3MEHYHUBOCTH, IOCTPOEHUE
BapHUallMOHHOTO Psiia U
BapHaLlMOHHOW KPUBOU»
29 6.7 HacnejcTBeHHas u3MeHYMBOCTS. || 15.04 bubanoreka LIOK
JlabopaTopHas pabota Ne 7. https://m.edsoo.ru/863e8efe
«AHanu3 MyTanui y Apo30puibl
Ha rOTOBBIX MUKpOIpenapaTax»
30 ||6.8 ['eHeTHKa yesl0BEKa 22.04 bu6sunoreka IJOK
https://m.edsoo.ru/863e8d7
8
7. Cenekuusa opraHuamoB. OcHoBbI 6uotexHonorum — 3 y
31 Ceslek1jMsl Kak HayKa M nporecc bubaunoreka LIOK
https://m.edsoo.ru/863e921
4
27.04
32 MeTo bl U JOCTHXKEHUS Bubaunoreka LIOK
ceJIEKIIMU PAaCTEHUU U ) KMBOTHDIX https://m.edsoo.ru/863e921
4
33 BHOTEXHO/I0THS KaK OTpacib 13.05 bu6anoTeka LIOK
POU3BO/ICTBA https://m.edsoo.ru/863e933
6
‘8. Pe3epBHbIN ypoK 1 1
‘ 34 H HKOHTponLHasI pabota H 20.05 H H
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https://m.edsoo.ru/863e8c60
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11 KJIACC

Ne |NeB |Tema ypoka JJIeKTPOHHBbIE
n/m |reme uudppoBbIe
o6pasoBaTesibHblE
pecypchl
1 IBOJIOLIUA Y METO/bI €€ U3yYeHUs bubaunoreka LIOK
https://m.edsoo.ru/863e
a20e
2 UcTopus pa3sBUTHUSA IPeACTaBIEHUN bu6bsauoTteka [JOK
00 3BOJIIOIIUU https://m.edsoo.ru/863e
9570
3 MukpoaBosonusa Bu6snoTeka LIOK
https://m.edsoo.ru/863e
9cle
4 [lonysigus Kak ajieMeHTapHas bu6sunoTteka [JOK
eJIMHM1LA BUJA U 3BOJIIOLIMU. https://m.edsoo.ru/863e
JlabopaTopHas pa6ota N2 1 99¢6
«CpaBHeHME BU/IOB 110
MOpP(}0JIOrUYeCKOMY KPUTEPHUIO»
5 JlBroKy1Me cuiibl (371eMeHTapHbIe Bbub6anoTeka [IOK
¢daKTopbl) 3BOIOLUU https://m.edsoo.ru/863e
9da4
6 EctecTBeHHBIN 0T60OpP U ero GOpMbI bubauoTteka LLOK
https://m.edsoo.ru/863e
9ed0
7 Pe3ysibTaThl 3BOJIIOLUH: Bubsnoreka LIOK
NPUCIIOCO6JIEHHOCTh OPraHU3MOB U https://m.edsoo.ru/863e
BU1000pa3oBaHue. JlJabopaTopHas 9fde
pa6ora N2 2 «Onucanue
NpUCIIOCOOJIEHHOCTU OpraHu3Ma 1
€€ OTHOCHUTEJIbHOI'0O XapaKTepa»
8 HanpaBisienud v nytu Bubsnoreka LIOK
MaKpO3BOJIIOIUHU https://m.edsoo.ru/863e
9cle
‘9 HHeOGpaTI/IMOCTb 3BOJIIOLIUH H
10 UcTopus »K1M3HU HA 3eMJie U METO/Ibl
€€ M3y4YeHUs
11 ['MnoTe3bl MPOUCXOKIAEHUS }KU3HU bu6sunoTteka [JOK
Ha 3eMJie https://m.edsoo.ru/863e
aba6
12 Pa3BuTue :KWU3HU Ha 3eMJIe 110 3paM Bub6anoTeka [IOK
Y nepuojiaM https://m.edsoo.ru/863e
abbe
13 OcHOBHBIE 3TaMnbl 3BOJIIOLIUH bubauoreka LIOK
PacTUTEJbHOTO U )KUBOTHOT'O MUpa. https://m.edsoo.ru/863e
[IpakTHUyeckas pabora Ne 1 a8bc
«M3yuyeHue MCKOMaeMbIX OCTAaTKOB



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc

pacTeHUH Y KUBOTHBIX B

JKoJI0OTUYEeCKH e NTUPAMUJLBI.
CBoucTBa s3kocucteM. Cykueccus

KOJLJIEKIASIX»
14 CoBpeMeHHas cuctema bubauoTteka LLIOK
OpraHUY€ecKoro Mupa https://m.edsoo.ru/863e
a48e

15 IBOJIIOI S YeJIoBeKa bubsaunoTteka [JOK

(aHTpOmOTreHes) https://m.edsoo.ru/863e
ac2c

16 JBrKy1ue cuibl (GakTophIl) bubauoTteka LLIOK

aHTpoInoreHesa https://m.edsoo.ru/863e
ad44

17 OCHOBHBIE CTa[HU 3BOJIIOLIUU

yeJsioBeKa
18 YesioBeyecKkue pachl M IPUPOAHbIE bu6sunoTteka [JOK
aJlanTalyu yeJaoBeKa https://m.edsoo.ru/863e
aeaz

19 Pe3sepBHbI ypok. 060011 eHKE 110

TeMe «BOSHUKHOBeHHE U pa3BUTHE
>KU3HU Ha 3eMJie»

‘20 HBKOHOI‘I/IH KaK HayKa H

21 Cpenbl 06MTaHUS M 9KOJIOTHUYECKHE bubanoreka LIOK

dakTophbI https://m.edsoo.ru/863e
afec

22 Abuotrnueckue GaKkTOphI. bu6sunoTteka [JOK

JlabopaTopHas paboTta Ne 3. https://m.edsoo.ru/863e
«Mopdosioruyeckue 0CoO6eHHOCTH b10e

pacTeHUH U3 pa3HbIX MECT

obuTaHus». JJabopaTopHas paboTa

Ne 4. «BsiusiHue cBeTa Ha pOCT U

pa3BUTHE YePEHKOB KoJieyca»

23 BuoTtnuyeckue GpaKkTOpbI bu6snoTteka [JOK
https://m.edsoo.ru/863e
b348

24 JKOJIOTUYECKHE XapaKTEePUCTUKHU

nonyasauuu. [Ipaktryeckas paborta
Ne 2 «ITogcY€éT NI0OTHOCTU

NOMNyJIS UK Pa3HbIX BUOB
pacTeHumn»

25 Coob1ecTBa OpraHu3MoB — bu6snoTteka [JOK

61OoI1IeH03 https://m.edsoo.ru/863e
b46a

26 JKOJIOTUYECKHE CUCTEMBI bubaunoreka LIOK

(axocucTeMbl) https://m.edsoo.ru/863e
b46a

27 OcHOBHBbIE MOKa3aTeJJH 3KOCUCTEMbI. bubauoreka LIOK

https://m.edsoo.ru/863e
b5fa



https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

28 |

Hl’lpnpo,qﬂble 3KOCUCTEMBI

‘29 H HAHTponoreHHbIe 3KOCUCTEMBI “ H
30 Buocdepa — rnobanbHas bu6bsauoTteka [JOK
3KocuCTeMa 3eMJIx https://m.edsoo.ru/863e
bb5e
31 3aKOHOMEPHOCTH CyleCTBOBaHUS bu6bsauoTteka [JOK
ouocdepsnl https://m.edsoo.ru/863e
bd16
‘32 H quJIOBe‘{eCTBO B buocdepe 3emin “ H
33 CocyuecTBOBaHUE IPUPOABI U BubsnoTeka LIOK
yesi0BeyecTBa https://m.edsoo.ru/863e
bale
34 Pe3epBHbIl ypoK. 0600611leHHE TEMBI
«Coobl1ecTBa U 9KOJ0ru4ecKue
CUCTEMBbI»
OBIIEE 34 0 2.5
KOJIMYEC
TBO
YACOBII0
[IPOI'PAM

ME
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