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MNOACHUTEJIBHAS 3AIINCKA

[Ipu paszpaborke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpeeNIeHUs] TMOAXO0I0B K (OpMHpOBaHHIO cOAEpkKaHHsS y4eOHOro mpeaMmeTa
«buonorus» cocraBmwin: KoHuenrtyaiapHble nonoxeHns OI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeJiel, COJep>KaHus, pe3yJbTaToB OOy4YeHHs WU
TpeOOBaHMI K YPOBHIO MOATOTOBKHU BBIITYCKHUKOB, MOJIOKEHHS 00 OOIIUX LEsIX U
NPUHIINATIAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHETO
oOmero oOpazoBanusit B Poccuiickoit ®enepanuu, a Takxke MOJOKEHUS O
cnerupuke OMoyoruy, €€ 3HAUCHUH B TTO3HAHUU JKUBOU TIPHUPOABI M 00ECTIeueHUn
CYILIECTBOBAaHUSI YeNloBeYeCKOoro obimiecTBa. CorjiacHO Ha3BaHHBIM MOJOKEHUSIM,
OTIpe/ieNIeHbl OCHOBHBIE (PYHKIIMU MTPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MOpeACTaBIEHUE O MLeldx, o0 oOuen
CTpaTerud OOy4YeHHs, BOCIMTAaHUS M Pa3BUTHS OOYyYaIOLIUXCS CpPEIACTBAMHU
yueOHoro mpeamera «buosorusi», ompenensier 00s3aTeIbHOE PEIMETHOE
COJIEp)KaHUE, €ro CTPyKTypy, pacmpeleleHne Mo pa3ienaM W TeMmaw,
PEKOMEHIyeMYIO TIOCTIEI0BATENbHOCTh M3YUCHHsI YyUeOHOTO MaTrepuaia ¢ y4eToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JOrMKM 00pa3oBaTEeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaroIMXCs.

B mporpamMe 10 OHONOTMM TakXke YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlmpeIMETHbIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEIHHOM
NeSTENbHOCTH/YYEOHBIX JEHCTBUN OOYYaIOIIMXCS IO OCBOEHHUIO COJEPIKAHMS
OMOJOTUYECKOTO 00pa30BAHMSL.

B nporpamme no Ouonoruu (1011 kiaccel, 6a30BbI YPOBEHB) peaii30BaH
IOPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouojoruu, Onarogaps 4emy B Heil
NPOCMaTPUBAETCS HAMNpPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
dbopMUpPOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUsS,  IICHHOCTHBIX
OpPUEHTALNI JIUMYHOCTH, SKOJIOTHUYECKOTO MBIIICHUS, IPEACTABICHUI O 3I0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOILIEHHEM K OKpYXalolled NpUpoAHON cpene.
[ToaToMy Hapsimy ¢ u3ydyeHHeM OOIIEOMOIOTUYECKUX TEOPHH, a TaKkKe 3HAHHUM O
CTPOCHHH KMBBIX CHCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe MO OHWOJIOTHH YJEIeHO BHUMAaHWE HCIIOJIb30BAHUIO
MOJTyYE€HHBIX 3HAHUM B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 33/1a4, B
TOM 4YHCIe: NpO(UIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUN YEIOBEKa, MEIUKO-
TEHETUYECKOTO KOHCYJbTUPOBAHUS, 000CHOBaHUs IKOJIOTUYECKU
[EJIeCO00pa3HOr0 TOBEACHUA B OKpY)KAlOIIeW NPUPOJHOW Cpele, aHaau3a
BIIMSTHUSL XO3SHUCTBEHHOW JEATEIbHOCTU YEJIOBEKa Ha COCTOSHHE MPHUPOAHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIAHON HAIPaBJIECHHOCTH
ydaeOHoro mpeameTa «buonorus» MpoaUKTOBAaHO HEOOXOAMMOCTBHIO OOeCTIeueHUs



YCIIOBUH ISl pEIlIeHUs] OJJHOW U3 aKTYaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydaroIUXCs
CIIOCOOHOCTH aIallTUPOBAThCA K M3MEHEHMSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MHPA.

buonorust Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYYAIOIIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, pacIIMpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYNTENIbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3AlMA W D3BOJIIOLWH, CO3HAET
yCIIOBUSL  JJIsi:  TIO3HAHHWSL  3aKOHOB  KUBOM  MPHUPOABI,  (OPMHUPOBAHUS
(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3/0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHUS, IIEHHOCTHOIO OTHOUIEHUS K JKUBOU MPHUPOE
1 YEJIOBEKY.

bonbiioe 3HaueHne OMOIOrUs UMEET TAKXKE JUISl PELICHHS] BOCIIUTATENIBHBIX U
pa3BUBAIOIIMX  3aJady  CpeJHero  oomero  o0pa3oBaHuUs,  COLMATU3ALUU
oOyuaromuxcs. M3ydyenune 6uonorun obecneyrBaeT ycioBHs Wit GOPMUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJBbTYpBl, CIOCOOCTBYET HMHTErpani OMOJOTMYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX y4E€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOXKEHHS O NpEIHA3HAYEHHH Y4YeOHOro MpeameTa
«buosorusi» COCTaBUIM OCHOBY I ONpPENEIEHUs NOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpP’KaHUsA, IMPEACTaBICHHOI0O B Iporpamme IIo
OHOJIOTHH.

Ot6op coxmepkanusi yueOHoro npenmera «buosorus» Ha 0a30BOM YpPOBHE
OCYHIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOpPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHUSA M yMEHMs, 3HAUMMBbIE JIs
¢dopMupoBaHus OOIIEH KyJIbTYpbl, ONPEACNAIONIME aJeKBATHOE IOBEACHHE
YeJioBeKa B OKpYyXarolled NpUpPOAHOU cpene, BOCTpeOOBaHHbBIE B MOBCEAHEBHOM
KU3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAHUI
3aHHUMAIOT 3JIEMEHTHI COJIEP KaHUs, KOTOPbIE CIIyKaT OCHOBOW JiJIs1 (POPMUPOBAHUS
IPEICTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LIEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BaAHMUS.

CrpykTypupoBaHHe coepx aHUs Y4yeOHOro Mmarepuajga B IporpaMMme [0
OMOJIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJBI, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOLMU. B COOTBETCTBUHU C 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICJIEHBI CIIEIYIOUINE COAEp/KaTeIbHble TUHUU: «buosorus kak Hayka. MeTonbl
Hay4yHOro mo3HaHus», «Kierka kak Ouosormueckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CucrtemMa W MHOTOOOpasWe OpraHUYECKOTO MHpPay,
«IBOIOIUS KUBOM MPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp wm3yuenus ydeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOy4YalolUMHUCS  3HAHUSIMHU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUM B OTHOIIEHUU OOBEKTOB
YKUBOU MPHUPOJIBI U PEIICHUS PA3JIMUHbBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00eCTIeUnBaETCS PEIICHUEM CIISAYIONMINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CHUCTEMbl 3HAHUH O OHOJIOTMYECKUX TEOPHSX,
YYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAyYHON KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTAX YKUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHue y OOYYaIOMIMXCS TMO3HABATEIbHBIX, MHTEIUICKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoOIlecCe aHaIM3a JAHHBIX O IMYTAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IJISIIOB, UJEH M TOJIXOJOB K H3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE Yy oOydaroumxcs oOmell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpU
M3Yy4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalONIMXCS YMEHUN WLIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIHbHOCTH YENOBEKA, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIHUTaHUE YOEKJIEHHOCTH B BO3MOXXHOCTH IO3HAHMUS YEJIOBEKOM KHUBOU
MPUPOJIbl, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS ATUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTUYECKHUX UCCIIETOBAHMM;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTHUYECKOUN KYJIbTYpHI, 1UIsl GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MIOBCEIHEBHOW JKU3HU IS
OLICHKH TOCJIEACTBUNA CBOEH JIEATEIILHOCTH MO0 OTHOIICHUIO K OKPYKaKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COONIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBEeHHO-HAYUYHBIE PEMETHD.



Jliist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero oopa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henmento), B 11 knacce — 34
yaca (1 gac B HezelI0).

COIEPKXAHUE OBYYEHUA
10 KJTACC

Tema 1. Buosiorust Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMH €CTECTBEHHBIMU HayKaMu, (uiaocoduend, 3STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruun B (HOpMHUPOBAHUM COBPEMEHHON HAyYHOM KapTHHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo1bl T03HAaHUS KUBOUW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTIHCaHUE,
u3MepeHue, Kinaccudukanus, MOJEIUPOBaHUEe, CTaTUCTHYeCKas oOpaboTka
JTAHHBIX).

JleMoHCcTpanuu:

IToprpersr: Y. lapsun, I'. Menaens, H. K. Konbros, Ix. Yorcon u ®@. Kpuk.

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktrueckas padora Ne 1. «Mcmonb3oBaHME pa3TUYHBIX METOJOB TPH
M3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCTEMbI U MX OPTraHU3AIUA.

XKussie cuctembl (OMOCUCTEMBI) KaK MpeaMET u3yueHus ouosioruu. Otiuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIMN OMOCHUCTEM:
MOJICKYJIIPHBIM, KIJIETOYHBIA, TKAHEBBIM, OPTaHU3MEHHBIM, IMOIMYJISALUOHHO-
BHJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUIT), OMoC(EepHBIA.

JleMoHCcTpanuu:

Tabnuiel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHHM OpraHU3alldd
KUBOU IIPUPOIBI».

O6opynoBanue: moaenb MmoJiekyJibl JTHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKUM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTBI: MaKpO3JIEMEHTHI,
MUKpPOdJIEMEHThl. Bo/la 1 MUHEpaJIbHBIC BEIIECTRA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BemlecTB B KieTke. l[lomnepxanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHne 0eaKkoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmblie 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIIOTHBIN COCTaB. Y POBHU



CTPYKTYpbhl OCNKOBOW MOJEKynbl (TEpBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
GyHKUUU OENKOB.

®depmeHTHl — Ouosorudeckue Kartanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crnenupuaHocts. KodepmenTsl. BuramMuHbI
OTnununsa pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

YrneBoawl: MoHocaxapuabl (TaOK03a, pubo3a U Ae30Kcuprbdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmai, TJIUKOTEH,
nesToso3a). buonornueckue GyHKIUU yIiIeBOJOB.

Jlunuael:  Tpurnunepunbl, Qochomunuasl, crepouabl. [ 'mapoduibHO-
ruapodoOHble  cBoiicTBa. buonormueckue @yHkumum aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIMIHIOB KaK HCTOYHUKOB SHEPTUU.

Hyxkneunoseie xucnorsl: JHK wu PHK. Hyxneotnnsr — MoHOMEpSHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JIHK. Crpoenne u pynkiuu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIMH.

[utonorus — Hayka o kieTke. Kierounast Teopust — mpuMep B3anMOJIEHCTBUSA
ujei u (pakToB B HAYYHOM MMO3HAHUHU. METOIbI U3YUEHUS KIETKH.

Knerka xak 1enoctHass >kuBas cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapykHasi memOpana, moiyiekyisl JIHK kak renernueckuii ammapar,
CUCTEMA CUHTE3a OelKa.

Tunbl kJeTok: 3yKapuoTHdeckas U mpokapuotuyeckas. OcobGeHHOCTH
CTpOEHHUsI TMpOoKapHOTHYeCKON KieTku. Kierounas crenka Oaktepuil. CTpoeHue
IYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTENIbHOM, >KUBOTHOW U
IpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsi CTEHKA, MIMKOKAIMKC, UX
¢dbyukiuu. [nasmatuyeckas memOpaHa, e€ cBoiicTBa u ¢pyHKIuH. [{uTomnazma u eé
opranouipl. OnHoMemOpanHbie opradHounabl kietku: OIIC, ammapart ['ombmxw,
I30cOMBL.  [10yaBTOHOMHBIE OpPraHOWMIbl KIETKH: MHUTOXOHAPHWM, IUIACTHIBI.
[Ipoucxoxknenne MUTOXOHApWA U TuiacTuA. Bunel mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMU OPraHOUIOB KJIETKU. BKiroueHus.

Anpo — perynaropHslii eHTp kiaeTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsr: A. Jleenryk, P. I'yk, T. IlIsann, M. Ilneinen, P. Bupxos, Jx.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Huarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B  HEXKHBOU
npupone», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU IPUPOAEH.



Tabnmuter u cxembl: «llepuomnueckas Tabiuila XUMHYECKHX DJIEMEHTOBY,
«CTpoeHune MOJIeKYJIbl BOJIbI», «bruocunTes 0enkay, « CTpoeHHue MOJIEKYJIIbI OeIKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kuciothl. JJHK», «CTpoeHre MOiIeKyJIbl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHUE KUBOTHOU KIIETKHUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue szipa KIETKN», « Y TIeBOABD, «JIUmuasn».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpyJOBaHWE HJsi MPOBEICHUS
HaOII0JICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHass pabora Ne 1. «M3yyeHue KaTadIUTUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPE aMuiIa3bl WU KaTala3bl)y.

Jlabopatopuass pabota No 2. «M3ydeHuwe CTpOCHHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U ux
OMHCAHUE.

Tema 4. 7Ku3HeaesITeJIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa00IU3M. ACCUMUIIAIMS (TUIACTUYECKU OOMEH) U
TUCCUMMWIISIUSL (SHEpPreTUYeckuii oOMEH) — JIB€ CTOPOHBI €IMHOIO0 IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsI BELIECTB W DHEPrUd B TOHUMAHHUU
MeTaboau3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbIid. Poib GpepmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHIUN YHEPTUU B KIIETKE.

®orocunte3. CperoBass U TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
¢dborocunTeza. DPhekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiusiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIECHUST €T0
IPOJIYKTUBHOCTHU Y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIHe OakTepuu. 3HAU€HUE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

OHepreTuueckuii oOMeH B KieTke. PacuieruieHue BeIIeCTB, BbIACIECHUE U
aKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTalbl JHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnoponHoe oxkuciaeHUe, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHoe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
SHEPIreTUIECKOr0 OOMEHA.

Peakuun wmatpuyHoro cuHrte3a. [‘enernueckas wuHbpopmanus u JIHK.
Peanuzauusi reHerudeckoil mHpopmanuu B KieTke. ['eHEeTMUeCKUd KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuntre3 PHK. Tpancusius — OuocunTes
Oenka. Ortambl TpaHcisaiuu. KomupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.



Hexknerounsie ¢popMbl ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS M JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduimra yenoseka (BUY) — Bo30ynurens CIIN/a.
OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konenos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer 1 cxembl: «Tumel muTaHus», «MeTabomm3am», «MUTOXOHIPHUSY,
«HepreTudecknii oomen», «Ximopormiacty, «Potocuntesy, «Crpoenue JIHK»,
«CtpoeHue u PyHKIMOHUPOBAaHUE reHa», «CuHTe3 Oenkay, « 'eHeTHUeCKUl Koy,
«Bupyce», «bakrepuodarn», «CtpoeHne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarms JTHK.

Oo6opynoBanue: monaenu-aniummkanuu «Yasoenne JHK u Tpanckpuniusy»,
«buocunres 6enkay, «CTpoeHHe KIETKU», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1uki, Wik >KU3HEHHBIM UK KiIeTkd. MHTepdasza um MUTOS3.
[Ipoueccrl, mpoTtekaromue B uHTep(daze. Pemnukaruss — peakiusi MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli W TAlUIOUJIHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XpOMATHBL.
[uTosiornueckrue OCHOBBI PAa3MHOXEHUS W UHIAUMBUAYAJIbHOIO  Pa3BUTHSA
OpraHU3MOB.

Henenne wietku — muto3. Craauum muto3a. IIponecchl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi TuOeNb KIETKU — aromnTo3.

@dopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHUE. VMICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €T0 3HAYEHUE JJIs CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIO0TO.

Meito3. Cranun Mmeio3za. IIporecchl, npoucxondiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ametorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sudHUKU. OOpa3oBaHWE M Pa3BUTHE TMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKJIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCcoOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30ouaoB. OIuiogoTBOpEHUE.
[TapTeHorenes.



NunuBunyanbHoe pa3BuTHe (OHTOT€HE3). OMOpPHOHATILHOE  Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOseHue, racTpyisiius, opraHoreHes. [loctaomOpuoHanbHOE pa3BUTHE. THITBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsAMOE, HENpsAMoe (JIUYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl Pa3MHOXKEHUST OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHuid», «BereratTuBHOe pa3MHOXKEHUE
pacteHui», «Jlenenue kinetku Oakrepuily, «CTpoeHHE TOJIOBBIX KIETOKY,
«Ctpoenne xpomMocoMbl», «Knerounwrii muki», «Pemmukanus JHK», «Mwutosy,
«Meito3», «IIpsamoe u HenpsiMOE pa3BUTHEY, «['aMETOTeHe3 y MIIEKOMUTAOIIUX U
4yeI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CriepMaTo30u bl
MJICKOIIUTAIOLIETOY, «SHIeKIeTka MiuekonuTaromero», «KapuoknHes B KieTkax
KOpElIKa JyKa», MarHuTHas MOJENb-alIuiuKanus «JleleHne KIETKW», MOJEINb
JTHK, moznens MeTadazHoil XpoMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopnass pabora Ne 3. «HaOmiomeHune mmTO3a B KIETKaX KOHYHMKA
KOpENIKA JIyKa Ha TOTOBBIX MUKpOIIpeEnapaTax».

JlaGoparopHass pab6ora Ne 4. «/3yueHue CTpoeHHUs TMOJOBBIX KJIETOK Ha
TrOTOBBIX MUKPOTIpENapaTaxy.

Tema 6. HacjiencTBEeHHOCTh M HU3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3agaum reHetuku. Victopus pa3BUTHs TeHETUKHU. Ponb nuronoruu
U SMOPHOJIOTUH B CTAHOBJICHMM TE€HETHKHU. BKiam poccuiickux u 3apyOeKHbBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeTOJbl TEHETUKH (TUOPUIOIOTHYECKUA,
LIUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETUYECKHUE
noHATUA. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMAaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBIIEHHbIE . MenaeneM.
MonorubpugHoe CckKpeuBaHue. 3akoH eAuHooOpa3usi TUOPUIOB MEPBOTO
nokoneHus. IIpaBuno AOMUHUpOBaHUS. 3aKOH pACUICIJICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [1ojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuHOe  CKpelMBaHME. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUSI.
AHanuzupytoiee ckpenuBanue. Vcrnonap30BaHue aHAIU3UPYIOLIETO CKPEMBAHUS
VTSI OTIpE/IeNIEHUs TEHOTHUIIA OCOOH.



CuemienHoe HacneioBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CLETUJICHHOMY HAcCJIEJIOBaHUIO T€HOB. HapyllleHne cuerieHns TeHOB B PE3YJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHAas TEOPUS HACIIEACTBEHHOCTU. | €eHETUYECKUE KapThI.

I'enetnka mosia. XpoMOCOMHOE OMpejeieHrue MmoJjia. AyTOCOMBI U TOJIOBbBIE
XpoMocombl. ['oMorametrHeie W TeTeporamMeTHble opraHu3mbl. HacnemoBanue
MPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

HN3meHunBoCTh. BUIBI HK3MEHUMBOCTHU: HEHACIIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  HM3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psaj ¥ BapualliOHHAas KprBasi.
HopMma peakumu npuszHaka. KoauuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrtBeHHas, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTallMOHHasi U3MEHYMBOCTh. Kiaccudukarus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbl MyTaluii. MyTareHHsie (hakTopBbl.
3aKOH rOMOJIOTHYECKUX PSAJI0B B HachaeACTBeHHOW n3MeHurnBocTy H. V. BaBuiosa.

BHesnepHas HacIeICTBEHHOCTh U U3MEHUYUBOCT.

I'enernka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHYCCKUIM, OTM3HEIOBEIN, ITIUTOTCHETUUCCKUM, OMOXUMUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKH. CoBpeMeHHOE ONpEJICIICHUE TEHOTHIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[11[P-ananu3a. HacneacTtBeHnHble 3a0o0jeBaHUS YEJIOBEKA: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApaCHOIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTaluuu. CTBOJOBbIE KIETKH. [IpUHITUIIBI
3I0pOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS T€HETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUpPOBaHUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTHOPUAHOE  CKpEIlUBaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «J[urubpuaHoe  CKpeluBaHUEY,
«llutonornyeckue OCHOBBI JUTHUOPUTHOTO CKpEIVBaHUs, «Meio3y,
«B3aumonencTBue  alIeNbHBIX TE€HOBY», «l'e€HeTHYecKkue KapThl pacTEHUH,
JKUBOTHBIX W 4eJoBeKay», «l'eHeThka mona», «3aKOHOMEPHOCTHU HacJeIOBaHUs,
CUEIUICHHOTO C moJioM», «KapuoTumnbl 4YegoBeKa W JKUBOTHBIX», «Buubl



U3MEHYHUBOCTHY», «MomudukannonHas W3MEHUYHUBOCTH», «HacnemoBanme pesyc-
baktopay, «I'eHeTrka rpynn KpoBu», «MyTallnOHHAs U3MEHUYUBOCTDY.

O6opynoBanue: Mopenu-anmuIMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonnoe nomuHupoBaHue», «JurubpugHoe ckpemmBanuey, «llepexpéct
XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «Jlpozoduna» (HOpMa, MyTaruu
(bopMBI KPBUIBEB M OKPACKH Tela), repdbapuii «I"opox mOoCeBHOIM».

JlaGopaTopHbie U NpaKTHYEeCKHE PadoThI:

Jlaboparopnast pabora Ne 5. «/M3yyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(IIIBI HAa TOTOBBIX MUKPOTIPEIapaTax.

Jlabopatopnast pabota Ne 6. «3yuenHue MoauPpUKaMOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOI0 Psifia U BAPUALIMOHHON KPUBO».

JlaGoparopHas padora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKPOITpENapaTax».

[Ipaktuueckas pabora No 2. «CocrTaBlieHHE€ U aHAJIU3 POJIOCIOBHBIX
YEIOBEKAN.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuysi Kak Hayka M IIpolecc. 3apOXkKACHUE CEJIEKIIMU U JTIOMECTUKALIMSL.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro0o0pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTphl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. CoprT,
II0pOJ1a, ITaMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOpOICTBEHHOE
cKkpemBaHue — WHOpuAMHT. Yucrtas nuHus. CKpelIMBaHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHJIMHT.
Otnanénnas tubOpuamsanus U e€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIOUAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTraHU3MOB.

buorexHonoruss kak oOTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITalbl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKpPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KiloHnpoBanne BBICOKONPOIYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKkojornyeckue M 3Ttudeckue  npodsembl. MO  —  reHeTHuyecku
MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmumer 1 cxembl: Kapra «lIeHTpBI MPOUCXOXKICHHS W MHOTo00pa3us
KYJbTYPHBIX pacTeHuin», «Ilopoasl qoMalHUX >KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuanzanusy, «Padotsl akanemuka M. @. MiBaHoBay,



«Ilomumnongus», «OO0beKkThl OWOTEexXHOMOTUM», «KileTouHbIE KYyIbTypHl W
KJIIOHUpOBaHue», «KOHCTpyupOBaHUE U MEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IIJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abDOpaTOpHUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIECHTPA)».

11 KUIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOT HS.

[IpeanocbuUIKM BO3HUKHOBEHMS 3BOJIOLHMOHHON TEOPUH. DBOJIIOLMOHHAS
Teopusi U €€ MecTo B OMONOruu. BiusHue 3BONIOIMOHHON TEOpUU Ha pa3BUTHE
OHMOJIOTHHU U APYTHX HAYK.

CBuzerensctBa HBoMonUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B IAJIEOHTOJOTMYECKOM JIETONMCH, MEPEXOIHbIE (OPMBI.
buoreorpadpudeckue: cxoncTBo u paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyus ASMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHbIC, AHAJIOTHYHbIE,
pYIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyJIApHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX NyTeH Yy Bcex
OpraHHU3MOB.

OpomtonimonHass teopust Y. [lapBuHa. I[lpennocbuiku BO3HUKHOBECHUS
JapBUHK3MA. J[BWXKyIIuMe CHIIBI SBOMIONMHM BUAOB 1O [lapBuHy (M30BITOUHOE
pPa3MHOXEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs W3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBAaHUE, €CTECTBEHHBIN OTOOD).

Cuntetndeckas Teopus 3Bomonun (CTD) u e€ 0OCHOBHBIE MTOTOKEHHUS.

MuxkposBosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLHH.

JBuxymre cuibl ((hakTOphl) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIH
npoluecc M KOMOWHATHMBHAs M3MEHYMBOCTbH. llomynsiuoHHBIE BOJIHBI U JApedd
reHoB. M3osauus u Murparusi.

EctectBenHblii 0oTOOp — HampaBmsiomuid  ¢dakrtop 3Bomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3Bodtonuu. I[Ipumepsr
MPUCTIOCOOIEHUI Yy OpraHu3MoB. ApoMop(h03bl U AHOATANTAILH.

Bun wu BupgooOpasoBanue. Kpurepunm Buma. OcHOBHbBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOIrHYECKOe.



MaxkposBomoonust. PopMbl  3BOJIONUHM:  (QUIETUYECKas, JHUBEpPreHTHas,
KOHBEpreHTHasl, napajienbHas. HeoOpaTtuMocTb 3BONIOIUH.

[IpoucxoxneHne OT HecleuuaaTu3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:

[Toptpetsl: K. Jlunneint, XK. b. Jlamapk, U. dapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, ®. Mrosiep, A. H. Ceepiios.

Tabmuupl 1 cxembl: «Pa3BUTHE OPraHUYECKOTr0 MUpa Ha 3emiiey», «3apoabllin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbOBI  3a
cyliecTBoBaHue», «EcTecTBeHHBI 0TOOP», «MHOroodpasue coOpToB pacTeHUI»,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomynsmuu»,  «MyTammonHas
U3MEHYHUBOCTE», «ApoMopdo3b», «Wamoamantauum», «OO0mas aereHepauus,
«/IBmkymue cunbel sBomouun», «Kapra-cxema wapuipyra nyremectBus Y.
HapBuHay», «bopsba 3a cymectBoBaHue», «lIpucrnocoOGnIeHHOCTh OpPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHUE», « IKOJIOTHUECKOE BUI000PA30BAHUE.

OOopynoBaHue: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
HaOOp IUIOAOB M CceMsH, KoyuieKuusi «lIpuMepsl 3alIUTHBIX MPUCHIOCOOIEHUH Y
KUBOTHBIX», MoJie’b «OCHOBHBIE HAIPaBJIEHUS 3BOJIIOLUN», 00bEMHAS MOJENb
«CTpoeHure roJIOBHOTO MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapra MHpa, KouleKuus «@POpMbl COXPaHHOCTH
UCKOIIAEMBIX JKMBOTHBIX W pPacTeHWil», Moxaenp ammiukanus «llepekpéct
XpOMOCOM», BIIaHble npemaparbl «Pa3Buthe HacekoMoro», «Pa3Butue
JATYLIKW», MUKponpenapat «/po3oduna» (Hopma, MyTanuu GOpMbI KPbLIbEB U
OKPACKH TeNa).

JlaGopaTopHblie M NpakTHYecKue padoThbl:

JIabopatopHast pabota Ne 1. «CpaBHeHME BUIOB MO MOP(OIOTUUECKOMY
KPUTEPUIO».

JlaGoparopHast pabora Ne 2. «Onucanue npucnocoO0IEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe H Pa3BUTHE KM3HHM Ha 3em.ie.

JloHay4Hble TPENCTaBIEHUS O 3apOXKICHUU >KU3HU. HayuHble TuUnoTessl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMUYECKas
HBOJIIOLIMA. AOHMOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHMYECKHX.
OKCIEpUMEHTAIBHOE MTOATBEPKICHNE XUMHUUECKON 3BOoJIronMK. HavanpHbIe Tamsl
ouonornyeckoi sBomonuu. I'unoreza PHK-mupa. @opmupoBanne meMOpaHHbBIX
CTPYKTYP M BO3HUKHOBEHHE NPOTOKJIETKU. llepBbie KIETKM M HUX 3BOJIOLHS.
®opMHpOBaHUE OCHOBHBIX IPYIII KUBBIX OPTaHU3MOB.



PazButne xu3Hu Ha 3emuie 1o 3paMm u nepuogam. Karapxei. Apxeiickas u
nporeposoiickas dpbl. [lameosoiickas 3pa U €€ TMepUOabl: KEMOPHUICKHM,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301cKkas 3pa 1 €€ NeEPUOIbl: TPUACOBBIN, OPCKUN, METIOBOM.

KaliHo3o0mckass »3pa W €€ mnepuoAbl: MAJICOTCHOBBIM, HEOICHOBBIN,
AHTPONOT€HOBBIN.

XapakTepucTUKa KiumaTa U TeO0JOorndyeckux mpoiieccoB. OCHOBHbBIE 3TaIlbl
ABOJIIOLMM PACTUTENIBHOIO M KMBOTHOIO MHpa. ApomMop}o3bl y pacTeHHl u
XKUBOTHBIX. [losiBIIEHME, pacBET U BBIMUPAHUE TPy KUBBIX OPraHU3MOB.

Cuctema OpraHMYECKOro MHpa KaK OTpakeHHe 3BoJIoUuU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPraHU3MOB.

DBOJIIOIMSA YEJIOBEKA. AHTPOIIOJIOTUS KaK Hayka. Pa3BuTre npencraBieHui o
IIPOUCXOXKJICHUH 4YesoBeKa. Meroabl H3ydeHHs aHTponoreHesa. CxoncrBa H
pa3Inyrs YeI0BeKa U KUBOTHBIX. CUCTEMAaTUUYECKOE MOJI0KEHUE YEIIOBEKA.

JBuwxymue  cuwibl  ((pakTopbl)  aHTPOMOrEHE3a. Hacnencreennas
U3MEHYMBOCTb M  €CTECTBEHHbIA 0TOOp. OOIecTBeHHbIH 00pa3 KHU3HH,
W3rOTOBIICHHE OPYIUl Tpyda, MBILUICHHUE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIUU YEJIOBEKA: aBCTPAIONUTEKH, YeloBeK
yMenbld, YenoBek npsaMoxoxsaumui, YemoBek HeaHIEPTAIbCKHM, YenoBek
pa3yMHbIil. Haxonkum HCKONMaeMbIX OCTAaTKOB, BPEMsl CYLIECTBOBaHHUA, 00JaCTh
pacnpocTpaHeHus, 00BEM TOJOBHOTO MO3Ta, 00pa3 KU3HHU, OPY UL

YenoBeueckue pacbl. OCHOBHbIE  OOJIBIIME  pPACBl:  €BPOIEOUAHAS
(eBpaswmiickasi),  Herpo-aBCTpajioujHass  (9KBaTOpuajbHas),  MOHTOJOHJHAS
(a3maTcko-amepukaHckas).  YepTbl  NPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX PAC K YCJIOBMSAM CYIIECTBOBaHMA. EJMHCTBO 4eIOBEUYECKUX pac.
Kpuruka pacusma.

JdeMoHCcTpanuu:

[Toptpersr: ®@. Penn, JI. Ilactep, A. WM. Omapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnuuel 1 cxembl: «Bo3uukHoBeHue ConHEYHOW cucteMbl», «Pa3Butue
OpraHu4eckoro Mupa», «PacturenpHas  KIeTka», <«OKUMBOTHas  KIETKay,
«IIpokapuornueckas kinetrka», «COBpeMEHHasi CHCTEMa OPraHUYECKOTO MHpay,
«CpaBHEHHE aHAaTOMHUYECKHUX YepT CTPOEHHUS 4YENOBEKa M YeJIOBEKOOOpPa3HbBIX
00e3bsin», «OCHOBHBIE MeCTa TMaJCOHTOJIOTMYECKMX  HAXOJIOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay, «/lpeBHenmme moan», «pesHue moan», «llepsbie
COBPEMEHHBIE JTI01», «HeT0BeUecKue paco».

O6GopynoBanue:  Mymsku — «IIpoucxoxkiaenue  dvenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEepTaablla, KPOMaHbOHIIA), CICNKU WIH
M300paKEHHUSI KAaMEHHBIX OpyJIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOMIEPHI,



pyomia, ckpebia), TreoXpoHOJOrhyeckas TaOnmia, KOJUICKIUsI «DopMbl
COXPAHHOCTHU UCKONAEMBbIX )KUBOTHBIX H PACTCHUIN.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

[Ipaktrnueckas padora Ne 1. «/3ydeHne MCKOMAaeMbIX OCTaTKOB PACTEHUU H
AKUBOTHBIX B KOJUIEKIIHSIX).

DKCKypcus «IBOJIOIUS OPraHUYeCcKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHbIN WIH KPAaeBEAUECKUI My3€eil).

Tema 3. Opranu3Msbl 4 OKpYy:KalIas cpeaa.

DKoJIOrHs Kak HayKa. 3afadd ¥ pa3fesbl 3KOJOTHH. MeTOobl 3KOJIOITMYECKUX
UCCIIEA0BAaHNN. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenbl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPHUOPIaHU3MEHHAS.

Okonoruyeckue (¢dakTopel. Kiaccubukamus SKOJOTUYECKUX (PAKTOPOB:
abuotuyeckue, OMOTHYECKHME U AaHTPOIMOTeHHble. JleMCTBUE HKOJIOTMYECKUX
(hakTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoGnennsi  OpraHU3MOB K  JICUCTBHIO  a0MOTUYECKHX  (DaKTOPOB.
buonornueckue puTMBl.

buornyeckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cCUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHMYECTBO). AMEHCAIH3M,
HEUTpanu3M. 3HayeHUe OMOTHYECKHX B3aWMOJICHCTBUN JUIsl CYIECTBOBAHUS
OpPraHU3MOB B MPUPOHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyjsiuud. OCHOBHBIE IOKa3aTENH
MOMYJISILUNA: YHCIEHHOCTb, IIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
murpanus. JInHaMyKa YuCIEHHOCTH MOMYJISIUUN U €€ PEryJIALus.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ymGonbar, K. @. Pynbe, O. ['exkerns.

Tabmuter 1 cxemsl: kapta «lIpupoansie 30Hb1 3emim», «Cpenbl oOUTaHUS
opranusmMoBy», «®doronepuoauszm», «llomynsiuu», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU NOMYJsUUU UHDY30puu-TY penbkuy, «llumessie nenm.

JlaGopaTopHble M NpakTHYecKUe padoThbI:

Jlabopatopnast padota Ne 3. «Mopdonorndeckine 0COOEHHOCTH PACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas pabota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeyCa.

[Ipaktruueckast padota Ne 2. «[lomcy€T MIOTHOCTH MOMYTSIUNA Pa3HBIX BUIOB
paCTEHUI.

Tema 4. CooOmiecTBa M 3K0JI0rMYEeCKHE CUCTEMBI.



Coo0miectBO opranu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBafd,
npoCTpaHCTBEHHas, Tpoduueckas (muimeBas). Bunbl-nomunantel. CBs3M B
ouoleHO3E.

Dkoyioruyeckre cucrtembl (dkocuctembl). Ilonstue 00 »sKkocucreme u
ouoreoneHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTBI JKOCHCTEMBI: TPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U TOTOK SHEPTHH B IKOCUCTEME.
Tpoduueckue (muieBbIE) YPOBHU JKOCUCTEMBI. [luileBble 1Eenmu U CeTu.
OcCHOBHBIE TIOKAa3aTeIu SKOCHUCTEMBbI: Ouomacca, NPOAYKUUSA. IKOJIOIMYECKHE
NUpaMubl: TPOAYKIIMHA, YHCICHHOCTH, Ouomaccel. CBOWCTBA JKOCHCTEM:
YCTOWYUBOCTh, cCaMOperyJisitus, pazputue. CyKieccusl.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOTO
WJIM [LIAPOKOJINCTBEHHOIO JIECa.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpaszue kak ¢akTop yCTOMYMBOCTH »dKocucTeM. CoxpaHeHHE
OMOJIOrMYECKOro pa3HOoOOpa3us Ha 3emII€.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
ouoceprr. Kuoe BemectBo u ero (yskiuu. OcoOeHHOCTH Ouochepbl Kak
rio0albHOM 3KocHucTeMbl. /[nHaMuuyeckoe paBHOBecHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThI BeleCcTB 1 OMOT€OXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yriepoa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B OMochepe 3emsin. AHTpPOIOreHHble U3MEHEHUs B Ouocdepe.
['moGanbHbIE 3KOJIOTMYECKUE TPOOIIEMBI.

CocyiecTBoBaHHe IPUPOJIBI " YeJI0BEYECTBA. CoxpaHneHnue
O6ropa3zHoo0Opasusi Kak OCHOBa ycToiunBocTH Ouocdepsl. OCHOBA pallMOHATBLHOTO
yIpaBleHUs TPUPOJHBIMU pecypcaMd W HUX HUCHOoJb3oBaHue. JlocTikeHus
OMOJIOTMU U OXpaHa IPUPOJIBI.

JdeMoHCcTpanuu:

IToptpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepuaackuii.

Tabmunel u cxembl: «IlumieBbie 1enu», «bUOLIEHO3: COCTaB M CTPYKTYpay,
«IIpupongueie coobmectBa», «llenmu nuTaHus», «IKOJIOTMYECKAs] MHUPAMUIIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOrO  Jjeca», «buonenos Bomoéma», «ArporeHo3», «IIpumepHsbie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUS HA Ipupody», «BaxueWne HUCTOYHUKHU
3arpsi3HEHUs BO3/JyXa M TPYHTOBBIX BOa», «[louBa — BakHeHIIas cocTaBistOIIas
ouochepr», «DakTopsl Aerpaganuu mouBy, «llapaukoBsiii d3hdexTy, «DaKTophI
pPaAMOAaKTUBHOTO 3arps3HeHusi Ouocdeprb», «OOmas crTpykrypa Ouochepsn,



«PacnpocTpanenne xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B mpupoe».

O6GopynoBaHue: Mojelb-anmukanus «TunuuHabie OHOILIEHO3bI», TepOapuid
«PacturenbHble cOOOIIECTBAY, KOUIEKIIUU «broneHno3», «Bpeaurenu BaxxHEeHITUX
CEIbCKOXO3SIMICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM pACTeHUH W
KUBOTHBIX, TPUHAUICKAIINE K Pa3HbIM SKOJOTMYECKMM TpyIIlaM OJHOIO BHUA,
Kpacnas xnura Poccuiickoit ®epepaunn, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMBI 110
bBMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA30OBAHUMA

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3ybTaTam
OCBOGHHUS  OOydYalOIIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JMYHOCTHBIX pe3yJbTaTOB OCBOCHUs mIpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOIIUMUCS POCCUUCKOMN
rpakJaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K  OOy4YeHWI0  OWOJoTHhH,
IIEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHUH JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPAIUIMK PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJICTBOBAaThCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMHU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTH KU3HEHHBIC TUTAHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
CANHCTBE YYEOHOW ¥ BOCMUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAaJULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U 1YyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUSI K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aUMHOI'O0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACIEIUIO H
TpaJUIMsM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit ®denepaiuu, npupoae u
OKpYXKarUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyueOHoro mpeamera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIINXCsl PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OINEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
ONbITAa M OMbITA JICITEILHOCTH B MPOIIECCE Peaan3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOM JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUUA 00YUaIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX NpaB M 0OsS3aHHOCTEH, YBa)KE€HHUE
3aKOHAa U IIPaBOIIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX M MO3HABATEIbHBIX 3a/1ay, BBHINOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTb  ONpPENENSTh COOCTBEHHYIO MO3UIMI0 II0 OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE YUHUTHIBaTh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIFOJIEH C PA3HBIMHU YOEXKICHUSIMH, KYJbTYPHBIMUA HEHHOCTSIMHU U
COLIMAJIbHBIM II0JIOKEHHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIIIOIHEHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 337a4, YBAXKUTEIbHOIO
OTHOILIEHUSI K MHEHHMIO ONIMOHEHTOB IMpPH OOCYXIEHUU CIIOPHBIX BOIPOCOB
OMOJIOrMUYECKOT0 COJEPKAHUS;

TOTOBHOCTb K TYMaHUTAapHOM U BOJIOHTEPCKOU JIESITEIBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IrPaX<IaHCKOH WJICHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUA K CBOEMY HApOLy, 4yBCTBAa OTBETCTBEHHOCTH IIEPE]
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK M KYJIBTYDY,
IIPOIIIOE M HACTOAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILLIEHHWE K IIPUPOJHOMY HACJIEAMIO U ITAMITHUKAM IPUPOABI,
NOCTHKEHUAM Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YUYEHBIX B CTAaHOBJIEHHUE H
pa3BUTHE OWOJOTMM, TOHMMAaHHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
IIPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI0 OOLIECTBA;

ujaeliHas yOeKIEHHOCTb, TOTOBHOCTh K CIYKE€HHIO U 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEHW POCCUICKOr0 HAPOJa;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W IMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO OyayIIero;

OTBETCTBEHHOE OTHOILLIEHUE K CBOMM POJIUTEIISAM, CO3JAHUIO CEMBbU HA OCHOBE
OCO3HAHHOI'O IIPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSI:

ACTETUYECKOE OTHOLIEHHE K MHpPY, BKIIIOYas 3CTETUKY ObITa, HAYYHOrO U
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHU;



MMOHMMAHHUE 3MOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMUPOBAHHMSA KYJAbTYPbI 310POBbS U
3MOIMOHAJIBLHOIO 0JIaronoJay4Yns:

NOHMMaHUE W peanus3alus 370pOBOro M 0Oe30macHoro obpasza >KU3HH
(310poBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTBH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DM3HUYECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

MMOHMMAaHWE I1IEHHOCTH TMPABUJI HWHIUBUAYAJIBHOTO U  KOJJIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JI00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3inuHbIM cepam mpodeccuoHaTbHON AESTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccun u  PearTru30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH I€J€CO00pa3HOE OTHOIICHHE K TMPUPOJIE€ KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHMUSI TIOCTYNIKOB W OLUEHKM WX BO3MOXHBIX TOCJIEACTBUN IS
OKpY>KaroLIEN CPEbI;

OCO3HAaHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIB30BaTh MPUOOpETaeMble TPH U3YYCHUU OHOJIOTHH
3HAHMST W YMEHHUS TpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOJONOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TOBEACHHUS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orocdepsl);



AKTUBHOE HENpUATUE JECUCTBHUM, NPUHOCAIIMX BPEH  OKPYN aOUIEH
NPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE 3KOJIOTMUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJIM4HMEe PA3BUTOIO 3KOJIOIMYECKOTO MBIIUIEHUS, YKOJIOIMYECKOU KYJIbTYpHI,
OIbITa NEeATENbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMH B IO3HABATEJIbHOW, KOMMYHHMKATHUBHON M COLMAIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B IPAKTUYECKOMN JIEATEIBHOCTH HKOJIOTMUYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 ITO3HAHMSA:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOI'O Ha JHAJIOre
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOAbMU U MTO3HAHUS MUPA;

MOHUMaHUE crneuuPuKku OHOJOTUM KaK HayKd, OCO3HAHUs €€ pOoJu B
(OpMHpPOBaHWH PALMOHATBHOTO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEIOCTHOTO
NpEJICTaBICHU 00 OKpYXalolleM MHUpe Kak O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS,;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTMU AJII COBPEMEHHOW LMBHIM3ALNU:
o0ecrieueHns: HOBOTO YpPOBHSI Pa3BUTHS MEIWLMHBI, CO3[aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, OMCKA MyTeH BbIX0JIa U3 II00ANbHBIX IKOJIOTHYECKUX MpoOIeM U
o0OecrieyeHusi mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAILHOMY
MCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OHMOJOTMYECKUX 3HAHMM B LEJAX
MOBBIIICHUST OOIIEl KyJbTYphbl, €CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAIBHON TPaMOTHOCTH OOydaromuxcs, GopMUPYEMOM
IpY U3yYEHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIIOJIb30BaTh IIOJIy4YaeMble 3HAHMS JUIsl aHaiau3a M
OOBSICHEHHUS SIBIICHUN OKPYKAIOMIEr0 MHUPA M MPOUCXOISIIUX B HEM M3MEHECHU,
yMEHHUE [elaTh OOOCHOBAaHHBIE 3aKJIOUEHHsS Ha OCHOBE HAY4YHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJYUYEHHSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTHh OCYIIECTBISATH
MPOEKTHYIO M HCCIIEIOBATENbCKYIO JEATENbHOCTh MHIUBUIYATbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYUYEHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3yJbTaThl OCBOCHHS yd4eOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMbIe 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyHaArOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYUYHbIC MOHATHS, OTPaAXKAIOIINE
L[EIOCTHOCTh HAy4YHOM KapTUHBI MuUpa M cHeuuPuKy METOJ0B MO3HAHUS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJIe/OBaHNe,  HAONIOJIEHUE, HU3MEpPEHHe,  DJKCIEPUMEHT H  JPYTUx),
YHUBEpCaJIbHbIE y4eOHble JeiCTBUS (ITO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PEryJIATUBHBIE), o0ecIieuynBaroIne dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥  COI[MAJIBHOW KOMIIETEHIIMU OOyYaroluxcsi, CIHOCOOHOCTh
o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEILHON U COLIMAIIBHOM MPAKTHUKE.

MertanpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa3oBaHUs JIOKHBI OTPAXKaTh:

OBJiagenne YHUBEPCAJIbHBIMU yueOHbIMH NMO3HABATEIbLHBIMH
AEeCTBUSIMM:

1) 0a30Bble JJOruvyeckKme aeMcTBUsI:

CaMOCTOSITeILHO  (OpMyJNIHpOBaTh W aKTYaJIU3UpPOBaTh  MpoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

UCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cUHTE3a, CpaBHEHMUSI, KiIacCcUpUKaIMK, 0000IEHN ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMH);

ONpEeNeNaATh LENu JACSATEIbHOCTH, 3aJaBas MapaMmMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI ACSITEIBHOCTH C TOCTABJICHHBIMH LICJISIMU;

UCITI0JIH30BaTh OMOJIOTMYECKUE MOHSITHUS sl OOBACHEHUSI (PAKTOB U SIBJICHUM
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYXKJICHUS (MHAYKTUBHbIC, JIE€IYKTUBHbBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTM M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKITFOUCHHUS;

MIPUMEHSITh CXEMHO-MO/JICJIbHBIE cpeacTBa U1t MPEJICTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OHMOJIOTHYECKUX OOBEKTax, a



TAKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOoOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIESITEIILHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LeJIIM, OLIEHUBATh PUCKH MOCIIEICTBUHN A€ATEIbHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH paboOTy B  YCIOBHUSX  peaibHOro,
BUPTYaJIbHOI'O 1 KOMOMHUPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE [P PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE 1eCTBUA:

BJIQJIETh HABBIKAMH Y4E€OHO-UCCIEA0BATENIbCKOM U IPOEKTHON JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOA0B PELIEHUS MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB O3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIe BHUJbI JESITEIBHOCTH IO MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTyalUsX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COL[UAIbHBIX TPOEKTOB;

(GopMUpPOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJICJACTBEHHbIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3y €€ peIleHUs, HaXOAUTh APTYMEHThl NJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh IOJYYEHHBIE B XOAE€ pELICHHA 3aJa4yd pe3yJbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh LEJICHAINIPABICHHBIN TOUCK MEepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHAIBHYIO CPELLY;

yMETh NEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHYECKYIO OOJacTH
KU3HEJEATEIbHOCTH;

YMETbh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHBIE MOAXOMbl U PEIICHus,
CTaBUTb MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aJbTEPHATUBHBIE PELICHUS.

3) padora ¢ uHpopManHeH:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHUKAX MH(OpMaIMU (TeKCTe y4eOHOTro
nocoOus, Hay4HO-NOIYJAPHOW JUTepaType, OMOIOTMUECKHUX CJIOBapsX M
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UPOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTHIECKU OIEHUBATH
e€ I0OCTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOopMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonornueckoil mHboOpMalnu, HEOOXOIUMOM JJIsi BHIMOJHEHUSI YUeOHBIX
3azay;

NpUOOPETaTh OMNBIT MCIOJIb30BaHUS HHPOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TPEACTABICHUS
Oouosiornyeckor nHGopMaruu (CXemsbl, rpaduKy, JdarpaMMBbl, TaOJIUIIBI, PUCYHKH
H JIpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa TpH paboTe C
Ononornyeckor HWHPOpMANUEH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUEe 3HAKW U CUMBOJBI, (OPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpa3oBBIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIIAJ€Th ~ HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuw,
UHGOPMAIIMOHHON 0€30MaCHOCTH JTINYHOCTH.

OBjaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU J€HCTBUSIMM:

1) oOmenme:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BCeX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMNA JAPYTHX yYaCTHUKOB
JIMAJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIEHHUs, I[MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTYAaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOaMH OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPpEKTHOU popme HopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas JAesITeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboTHI MPU PEIICHUH OMOJIOrMYECKOM MPoOIeMbl, 000OCHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YjeHa KOJUICKTHBA,



IIPUHUMATh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHUIO: COCTaBIAThH IUIaH JCHCTBHIA,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEW C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISTh IMO3UTHUBHOE CTPAaTErMYECKOE IOBEACHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISTh TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

Ogy1aieHUe YHMBEPCAJIbHBIMH PeryJIssTHBHBIMH J1eHCTBUSMMU:

1) camoopranusauus:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABICHUS MpoOJIeM U HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BBHIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1I€JIEBbIE WU CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX IO OTHOLICHHUIO K KMUBOUM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEILHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEHUs NOpoOsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMpATh paMKH YY4EOHOIO MpeAMETa HAa OCHOBE JIMYHBIX NMPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HBIX 00JIaCTAX 3HAHUN, TMOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTENbHBIA U
KyJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJIeTh  HABbIKAMM  TO3HABATEJIbHOM  peQUIeKCMU KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTYalHUH, BHIOOpA
BEPHOT'O PEILIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX IPU AaHAJIU3€ pPE3yJIbTaTOB
NESATENBHOCTH;

3) npuHATHE ce0s U APYIUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPE3yJbTaTOB
NESATENBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYrUX HA OIIHOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeIoBeKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OocBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieliupuyeckue sl yueOHoro npeamera «buosorusy»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHUIO 3HAHUW B PA3IMUHBIX YUEOHBIX CHUTYyalUsiX, a TaK)Ke B PEabHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00yUYEHUSI.

[IpenmeTHBIC pE3yNbTaTHl OCBOEHUs ydeOHOTO mpenmera «buomorus» ¢ 10
Kacce TOIMKHbI OTPaXaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOW KApTUHBI MUPAa M HAYYHOIO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUU, (DYHKIIMOHATBLHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpKAaHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KHU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M MpeBpalleHue
HHEPTUHU), TOMEOCTa3 (CaMOperyJssiiuys), YPOBHEBAasI OpPraHU3aIis KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIKA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTAallMOHHAs, IIEHTpajbHas JIOTMa MOJIEKYJIApHOM Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTteHuil H. V. BaBuiioBa), onpenensrh rpaHUIIbI
WX IMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUU: HAOIIO/IEHHE U
ONMCAHUE KUBBIX CUCTEM, IPOLIECCOB M SIBJICHUW, OpPraHU3allsl U IPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXy WCCICAYEMbIMH BEIUYMHAMHU, OOBSCHEHUE TOITyYCHHBIX



pe3yJIbTaTOB, MCMOJb30BAaHHBIX HAYUYHBIX MOHATHM, TEOPUM U 3aKOHOB, YMEHHE
JIeNIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE MPU3HAKKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUS SHEPIrUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meilo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO Pa3BUTHS  OpraHuU3Ma
(oHTOTEHE3);

YMEHHE MPUMEHSATh MOJyUYEeHHBbIE 3HAHUS A OOBSACHEHUS OMOJOTHYECKHX
NPOLIECCOB U SIBICHUM, JUIsl IPUHATUS MPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C LEIpl0 oOecneyeHus: 0e30MacHOCTH CBOEro 3I0pPOBbS U 3/10POBbS
OKPY KaIOILLUX JIOAEH, COOMI0IEHNsT HOPM IPAMOTHOTIO MOBEJICHUS B OKPYIKAIOIIEH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUI
COBpEMEHHOW  Ouonoruu OMOTEXHOJOTUI i PalUOHAIBHOTO
MPUPOIOTIONb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE TE€HETUYECKHME 3aJadyl Ha MOHO- U
IUTHOPUAHOE CKPEIIMBAHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTAaBJISATh CXEMBI
MOHOTHOPUTHOTO CKpELIMBAaHUS IS MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M MPAKTUYECKHE padOThI, COOIIOAATH
mpaBuia npu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYI0BAaHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CpeACTBa MaccOBOW MH(OpMaALMU, HAYUYHO-IOIMYJISIPHBIE
MaTepuasbl), STUYECKHE acCIeKTbl COBPEMEHHBIX HCCJIEIOBaHUI B OWOJIOTHUH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOLIEHUS,
000011ast OMOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
MCITIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOEHUsI yueOHOro npeamera «buonorus» ¢ 11
Kj1acce JOJIKHBI OTPAXKATh:

c(OpMHPOBAHHOCTh 3HAHUK O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUS ECTECTBEHHBIX HayK, B (DOPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAYyYHOW KapTHHBI MHUpa U HAYYHOTO MHPOBO33PEHUS, O BKJIAJ€ POCCUUCKHX H
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUONOrUM, (PYHKIIMOHATBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUs KU3HEHHBIX 33/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJIOrMYECKUX TEPMHHOB M MOHSTHM:
BUJ, TIOMYJISILIMSA, TeHO(POH I, SBOJIOLHUS, ABIKYIIUE CUIIbI ((PAKTOPBI) IBOIIOINH,
MPUCIIOCOOJICHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJIOTHYECKUE (PaKTOpPBI,



ADKOCHCTEMA, MPOAYUEHThI, KOHCYMEHTBHI, pPEAyUEHTbl, UENU [UTAHUS,
AKOJIOTHYECKas upamua, OuoreoreHos, onocdepa;

yMEHUE H3/IaraTh OWOJIOTHYECKUE TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpUS DHBOJIIOIMH), 3aKOHbl U 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit sBomon A. H. CesepiioBa, yuenuss o 6uocdepe B. M. Bepnaackoro),
OTPENEIATh TPAHULIBI KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOTrMU: HAOMIOICHUE U
OMMUCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUI, OpraHu3alus U IMPOBEJICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABMKEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXAY HCCIECIyEMbIMU BEJIMYMHAMHU, OOBSICHEHHE IMOTYyUYECHHBIX
pEe3yJbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHUNA, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIETATh CYIIECTBEHHbIE TNPU3HAKU CTPOCHUSI OHOJIOTHYECKUX
OOBEKTOB: BUJOB, MONYJALMHA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIylEHTOB,
OMOreolleHO30B U HJKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOI'O0 OTOOpAa, BHI000pA30BaHMS, MPHCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS OKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M TOTOKAa JHEPTUM B DKOCHUCTEMaX, AHTPONOTCHHBIX HW3MEHEHUM B
AKOCHCTEMAaX CBOEW MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJTYUYEHHbIE 3HAHUS I OOBSICHEHUS OMOJIOTMYECKUX
[IPOLIECCOB U SIBJICHUU, JUIA IPUHATUSA MPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEIpl0 oOecnedyeHus: Oe30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPYKAIOIIUX JTIOJIEH, COOMI0IEHNS HOPM IPAMOTHOTO MOBEJICHUS B OKPY KAIOIICH
OPUPOAHON Cpele, MOHMMaHUE HEOOXOJUMOCTH MCIOIb30BAHUS JTOCTHXKEHHM
COBPEMEHHOW OMOJIOTHH JIJIs1 PAlIMOHATIBHOTO MPUPOI0IIOIb30BAHUS;

YMEHHUE pelaTh 3JE€MEHTapHble OMOJOTMYECKHUE 3a]1au, COCTABISATh CXEMBbI
MEePEHOCa BEIIECTB U IHEPTUH B IKOCUCTEMaxX (LIeTH MUTaHUsA);

YMEHHUE BBINONHATH JA0OpPATOPHBIE U MPAKTUYECKUE padOThI, COONIOAATH
MpaBuiia pu padboTe ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHHME KPUTHYECKU OIEHHUBaTh M HHTEPHPETUPOBATH HHGOPMAIIUIO
OMOJIOTUYECKOTO  COJIEP)KaHMsI, BKIIOYAIONIYIO TICEBOHAYYHBIE 3HAHWUS U3
pPa3TUYHBIX UCTOYHUKOB (CpeJCTBa MaccoBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIE
Marepualbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH 10 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3ULUIO;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IHCHMEHHBIE M YCTHBIE COOOIICHUS,
00001112 6MOJIOTMYECKYI0 UH(POPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUITHBIN armapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KIIACC

DJIeKTpOHHBIe (LM (pPOBHIE)
Ne n/m HaumenoBanue pa3jiejioB H TeM NPOrpaMMbl Koauuecrs oGpa3oBaTe/bHbIE PECYPCBI
0 4YacoB
but6mmoreka [IOK
2
! buonorus xax Hayka https://m.edsoo.ru/7f41¢292
2 JKuBLIEe cCUCTEMBI U UX OpraHU3alus 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUI COCTAaB U CTPOCHUE KIETKH 8 buGnnorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubnuoreka [JOK
4 FKM3HEAICATENLHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3sMHoOkxeHne 1 HHAUBUAYAILHOE Pa3BUTHE OPTraHU3MOB 5 buGnnorexa LIOK
A oy p p https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTH U U3MEHYHUBOCTH OPraHU3MOB 8 bubnnorexa LIOK
a p https://m.edsoo.ru/7f41¢292
bub K
7 Cenexiust opranu3mMoB. OCHOBBI OMOTEXHOIOTHH 3 ht?pi;ff:;igrou 76416292
8 PesepBHOE BpeMs 1 Eubmiorexa IIOK
p p https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

11 KIIACC

DJIeKTpPOHHBIe (Hu(ppPOBHIE)

Ne ni/m HaumenoBaHue pa3/ie/ioB M TeM IPOrPaMMbI Kouaunuyectn oGpa3oBaTe/bHbIE PECYPCBI
0 4acoB
bubmuoreka [JOK
1 OBOTEOIEOHHAS GHOTOTHS ? https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHNE U pAa3BUTHE )KU3HU Ha 3eMIIE 9 bubmmorexa LIOK
p https://m.edsoo.ru/7f41cc74
3 Opraums3mel 1 OKpYIKaroIasa cpena 5 bubmorexa LIOK
p Py m pel https://m.edsoo.ru/7f41cc74
4 Co00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubnnorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
2
> PesepaHoc Bpema https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



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

IHOYPOYHOE IIJIAHUPOBAHHUE
10 KIIACC

Ne n/n

Tema ypoxka

buonorus B cucreme Hayk

Mertonbl O3HAHUS )KUBOW TPUPOLBL.
[IpaxTrueckast pabora Ne 1
«HMcnonp30BaHue pa3IMYHbIX METOJOB IIPH

M3YYCHUU OMOJIOTHUECKHX 0OBEKTOBY
BI/IOHOFI/I‘-IGCKI/IG CHUCTCMBI, HpOL[CCCBI Hn UXx

U3y4eHUe
XUMHUYECKUN cOCTaB KJIIETKU. Boga u

MHHEPAIbHBIE COJI
depMeHThI — OHOJIOTHYECKHE

Katanuzatopsl. JJabopatopHas padora Ne 1
«M3ydeHne KaTaIUTUIECKOW aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WU
KaTasasbl)»

VYriaeBoasl. JIunuasl

Hyxneunoseie kucnotel. AT®

I/ICTOpI/IH 1 MCTOJBbI NU3YUCHUA KICTKH.

Kiterounas reopus
Knerka kak 1enocTHas )xuBasi cucrema
CtpoeHue 3yKapuOTHIECKOM KIETKHU.

JlaGopaTtopnas padota Ne 2 «M3yuenue
CTPOCHUS KJIETOK PAaCTEHUH, )KUBOTHBIX,

KoauuyecTBo 4acoB
Bcero

DJIeKTpPOHHbIE HU(POBbIE
o0pa3oBaTe/IbHbIE pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6nuorexa [JOK
https://m.edsoo.ru/863e6122

but6mmoreka [JOK
https://m.edsoo.ru/863e6564
bu6mmoreka [IOK
https://m.edsoo.ru/863e674¢

bubmmoreka [JOK
https://m.edsoo.ru/863e6b72

bubmmoreka [JOK
https://m.eds00.1ru/863e6870
but6mmoreka [JOK
https://m.edsoo.ru/863e6d5¢c
bubmuoreka [JOK
https://m.edsoo.ru/863e6e88

but6mmoreka [{OK
https://m.eds00.1ru/863e6£f0
https://m.edsoo.ru/863e716¢



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

11

12

13

14

15

16

17

18

19

20

21

22

rpuOoOB 1 OaKTEepHil 10T MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENapaTax U UX OIMHMCAaHUE

OOMEH BELIECTB WIN META00IU3M
doTocuHTE3. XEMOCHHTE3

DHepreTudecKkuii 0OMeH

JKu3HEeHHBIN UKIT KIETKU. [{eeHne KIeTKH.
Murto3. JlabopaTtopnast padota Ne 3
«Halmronenre MuTo3a B KJIETKaX KOHUYMKA
KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIIpenapaTax»»

benku. CocTaB u ctpoeHue OEIKOB

buocunres 6enka. Peakius MaTpuIHOTO
CUHTE3a

Tpancasus — OuocuHTe3 Oenka

Hexknetounsie (opMbI )KU3HU — BUPYCHI

®opMbl pa3MHOKEHHSI OPTaHU3MOB

Metiios

OOpa3oBaHue M pa3BUTHE MOJIOBBIX KICTOK.

OmnonoTtBopenue. Jlaboparoprast pabora No
4 «3yueHue CTpoeHHsI MOJIOBBIX KJIETOK Ha
TOTOBBIX MHKpOTIpenapaTax»

NHpuBuyanbHOE pa3BUTHE OPraHU3MOB

but6mmoreka [JOK
https://m.edso0.ru/863e766¢

but6mmoreka [JOK
https://m.eds00.1ru/863e7¢98

but6mmoreka [JOK
https://m.edsoo.ru/863e7aae

bubmuoreka [JOK
https://m.edsoo.ru/863e7dc4

bubmuoreka [JOK
https://m.edsoo.ru/863e6b72

but6mmoreka [JOK
https://m.eds00.1u/863e796¢

but6mmoreka [JOK
https://m.eds00.1u/863e796¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7540

bub6mmorexa [IOK
https://m.edsoo.ru/863e81b6

https://m.edsoo.1ru/863e83 1¢

but6mmoreka [JOK
https://m.edsoo.ru/863e7f4a

Bbubnuorexa [JOK
https://m.edsoo.ru/863e81b6

but6mmoreka [JOK
https://m.edsoo.ru/863e8436



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c

23

24

25

26

27

28

29

30

31

32
33

I'enetnka — HayKa O HAaCJICACTBCHHOCTU U

N3MCHYHMBOCTH
3aKOHOMepHOCTI/I HACJICJOBAHUS ITPHU3HAKOB.

MoHorubpuaHOe CKpeluBaHue
Jurubpunnoe ckpeuBanue. 3aKoH

HC3aBUCUMOTI'O HACJICAOBAaHHUA IIPU3HAKOB
CI_ICHJ'IGHHOG HACJICJOBAHUC ITPHU3HAKOB.

Jlabopatopnas pa6ota Ne 5 «M3yuenue
pe3yIbTaTOB MOHOTUOPUIHOTO U
JUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(DUITBI

Ha TOTOBBIX MHUKpOIIpenapaTax»
I'enernka mona. HacnenoBanue npu3HaKkoB,

CHCIIVICHHBIX C ITOJIOM
HN3menunBocTh. HeHacneacTeeHnas

n3MeH4YNBOCTh. JIabopaTopHas padora Ne 6.
N3yuenne MoupuKamoHHON
M3MEHYMBOCTHU, IOCTPOEHUE
BapHAalIOHHOTO psifia U BapUAILlMOHHOM
KPUBOW»

HacnenctenHast ”3MEHYMBOCTb.
JlabopaTtopnas pabota Ne 7. « AHanmu3
MyTalui y 1po30(uisl Ha TOTOBBIX
MUKpOIIpenapaTax»

I'eneTnka yenoBeka

Konrponbnas padora no reme
«HaciencTBeHHOCTh U N3MEHYUBOCTE
OpraHU3MOB)

Cenexuus Kak HayKa M Ipolece

MeTobl U JOCTHKEHUS CEJICKIIUA PACTEHUI

bubnuoreka [JOK
https://m.edso00.ru/863e8612
bub6mmoreka [IOK
https://m.edso0.ru/863e¢8878
bu6nuorexa [JOK
https://m.edsoo.ru/863e89a4

but6mmoreka [{OK
https://m.eds00.1u/863e8c60

bu6nuorexa [JOK
https://m.edsoo.ru/863e8c60

bubmmoreka [JOK
https://m.edsoo.ru/863e8efe

but6mmoreka [{OK
https://m.edsoo.ru/863e8efe

bubmuoreka [JOK
https://m.edsoo.ru/863e8d78

butmmoreka [JOK
https://m.edsoo.ru/863e9214

but6mmoreka [JOK
https://m.edsoo.ru/863e9214



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2

Y )KUBOTHBIX
but6mmoreka [{OK

34 b 1
HMOTEXHOJIOTUSA KaK OTPACib IIPOU3BOACTBA hitps-/m.cdsoo.r/863¢9336

OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34


https://m.edsoo.ru/863e9336

11 KIIACC

Ne i/

10

11
12

Tema ypoxka

DBOJIONMS U METO/IbI €€ U3YUEeHUS

HcTopus pa3BuTHs npeacTaBieHuit o0
9BOJIIOLIAU

MHuKpo3BOIHOLHS

[Tonmynsammst Kak 3JIeMeHTapHas eUHUIIA
BUJa ¥ BomoImn. Jlaboparopuas padota Ne
1 «CpaBHEHUE BUIOB 110

MOP(OJIOTrHUECKOMY KPUTEPHUIO
JBukymiye cuibl (351eMeHTapHble (PakTOphI)

IBOJTIOLUH
EcrecTBenHslif 0T00p 1 €ro Gopmbl

Pe3ynbratel 3BOIIOIUN:
IpUCIOCOOIEHHOCTh OPTaHU3MOB U
BH1000paszoBanue. JlabopaTtopHas pabora
Ne 2 «Onucanue npucrnocobICHHOCTH
Oopranusma u €€ OTHOCUTEIHHOTO
XapakTepa»

Hanpasnienust u myT# MaKpo3BOJIIOLMH

Heob6patumocTs 3BOMIONINN
HcTopus xu3HU Ha 3eMile U METOABI €€

HU3YUYCHUA
I'nnoTe3nl MPOUCXOKICHUA ) KU3HHU Ha 3emine

Pa3zButue xu3nu Ha 3emMIie 1o 3pam u

KoaunuyecTBO 4acoB
Bcero

DJIeKTPOHHBIE N (poBbIE
o0pa3oBaTe/bHbIE PeCypPChI

but6mmoreka [IOK
https://m.edsoo.ru/863ea20e
bubmmoreka [JOK
https://m.eds00.1u/863e9570
but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.eds00.1u/863e99¢6

bubnuoreka [JOK
https://m.edsoo.ru/863e9dad
but6mmoreka [JOK
https://m.edso0.ru/863e¢9ed0

butmmoreka [JOK
https://m.edsoo.ru/863e9fde

but6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bu6mmoreka [IOK
https://m.edsoo.ru/863ea5ab
bu6mmorexa [IOK



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

13

14

15

16
17
18

19

20
21

22

23

24

nepuoiam
OCHOBHBIE ATaITbI SBOJIIOLUH PpaCTUTCIBHOI'O
1 )kuBOTHOTO Mupa. [IpakTuyeckas pabora
No 1 «M3yyeHune uckomnaemMbiX OCTaTKOB

paCTeHI/Iﬁ U JKMBOTHBIX B KOJUJICKIIUAX)
COBpeMeHHaH CUCTCMA OPraHUYCCKOro

Mupa
DBOJIIOLMS YeTIOBEKA (AHTPOIOTeHES)

JBmwxymue cuibl (pakTopsl)

AHTPOIIOTCHE3a
OcHoBHBIE CTaauHu 3BOJJIOIMH YCJIIOBCKA
YenoBeueckue pacbl 1 IPUPOAHLIC

aJanTalyy 4eI0BeKa
Konrponbnas padora mo reme

«Bo3HUKHOBEHUE U PAa3BUTHUC XU3HU HaA

3emie»
DKOJIOTHS KaK HayKa
Cpenbl OOUTaHUS U YKOJIOTUIECKUE

(bakTopbl
Abuotnueckue (axropsl. JlaboparopHas

pabota Ne 3. «Moponoruueckue
0COOEHHOCTH PacTEHHI U3 PA3HBIX MECT
oburanus». JlaboparopHas padota Ne 4.
«BrnusHIE cBETa HA POCT U pa3BUTHE
YEpPEHKOB KOJIEyCa

buotnyeckue pakTopsl

DKOJIOrMuecKHe XapaKTepUCTUKU
nonyssiuun. [Ipakrrnueckas padora Ne 2
«IToac4€T MIOTHOCTH MOMYJIALMMN pa3HbIX
BHJIOB PACTCHMI»

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

bub6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmmoreka [JOK
https://m.edsoo.ru/863ea48e
butmmoreka [JOK
https://m.edsoo.ru/863eac2¢c
but6mmoreka [JOK
https://m.edsoo.ru/863ead44

bu6mmorexa [IOK
https://m.edsoo.ru/863eaea2

bubmuoreka [JOK
https://m.edsoo.ru/863eafec

but6mmoreka [JOK
https://m.edsoo.1ru/863eb10e

but6mmoreka [{OK
https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea6be
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Coo01recTBa OpraHu3MoOB — OMOIIEHO3

DKOJOrM4eCKHEe CUCTEMBI (3KOCHCTEMBI)

OcHOBHBIE TIOKa3aTeNN IKOCHUCTEMBI.
Okonoruueckue nupamuel. CBolicTBa
skocucteM. Cykueccus

[Ipupoanbie 3KO0CHCTEMBI
AHTPONOTreHHbIE YKOCUCTEMBI
buocdepa — rmobanpHas I3KOCHUCTEMA
3emun

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

YenoseuecTBO B Onocdepe 3emiu
CocymiecTBoBaHUE PUPOJIBI U
4eJI0BEYECTBA

PesepBHbIil ypok. O000IICHHE TEMBI

«Coo01iecTBa ¥ HIKOJIOTHUECKUE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

bu6nuoreka [JOK
https://m.edsoo.ru/863eb46a
bubnuoreka [JOK
https://m.edsoo.ru/863eb46a

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e
butmmoreka [JOK
https://m.edsoo.ru/863ebd16

bubmuoreka [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

YYEBHO-METONYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YHEHUKA

METOANYECKHUE MATEPUAJIbBI UISA YAUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



