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IHHOACHUTEJIbBHAA 3AIINCKA

IIpu pazpaboTke mporpamMMmbl MO OWMOJOTHH TEOPETHYECKYI0 OCHOBY JUISL OTPEAEICHUs
MOIX0J0B K (OpMUpOBaHHMIO coJiepXkaHusg YydyeOHOro mnpeaMera «buonoOrus» cocTaBUIM:
koHIentyanbHble nosiokeHust GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJNEH, COIepKaHMUs,
pe3ynbTaToB 0OydeHUss U TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB, MOJIOXKEHUS 00
o0mMX LEeIsIX M MPUHIUIAX, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHErO
oOmiero obpazoBanus B Poccuiickoit deneparyu, a Takke MOJIOKEHUS 0 crenuduke OUOIOru,
e¢ 3HaYCHWU B TO3HAHMM >KUBOHM MPHPOJBI M OOECIEYEHUH CYIIECTBOBAHHS YeJOBEYECKOTO
oOmectBa. CorjaacHo Ha3BaHHBIM TOJI0KEHHUSM, ONIPeeNICHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBI IO
Ouosoruu u €€ CTpyKTypa.

[Tporpamma no O6uosioruu JaéT MpencTaBlIeHUe O 1esiX, 00 oouiei crpareruu oOy4yeHus,
BOCIIMTAaHUS M Pa3BUTUs OOyyaromuxcs cpeacTtBamMu ydyeOHoro mpeamera «buomnorus»,
ompenenser o0sf3aTeNbHOE MPEIMETHOE COAEp)KaHHe, €ro CTPYKTYpY, paclpelesieHHe I10
paszenaM M TeMaM, PEKOMEHIYEMYIO IMOCIEI0BaTeIbHOCTh M3y4eHUs Y4eOHOTO MaTepHuala C
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JJOTMKH 00pa3oBaTEeIbHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEN 00yJaroLTXC .

B nmnporpaMme mno OHONOTMHM TaKKe YYUTHIBAIOTCS TpPeOOBaHUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METANpPEIMETHBIM M MPEIMETHBIM pe3ylbTaTaM o0ydeHUs B (OPMHUPOBAHUHU
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIHHOM AEATEIbHOCTH/ydeOHBIX JeHCTBUI 00yUyaromuxcs 1mo
OCBOCHHIO COJICPKaHMsI OMOJIOTMYECKOT0 00pa30BaHMs.

B mporpamme mo Ouonorun (10—11 kmaccel, 6a30BBIii ypOBEHB) pealM30BaH MPUHITUI
NIPEEMCTBEHHOCTH B M3Y4e€HUM Ouosioruu, Omarojmaps dYemy B HeW NpocMaTpuBaeTCs
HANpaBJICHHOCTh Ha Pa3BUTHE 3HAHUH, CBA3aHHBIX C (OPMHPOBAHUEM E€CTECTBEHHO-HAYYHOTO
MHUPOBO33pDEHHUS, IICHHOCTHBIX OpPUEHTAUMH  JHMYHOCTH, SKOJOTMYECKOTO  MBILUICHUS,
NpPEJCTAaBICHUNA O 3I0pOBOM oOpa3e XU3HHM U OEpeXHBIM OTHOIICHHEM K OKpY)Karolen
npupoHoi cpene. [loaTomy Hapsity ¢ U3ydeHHuEeM 00IEeONOIOTHYECKUX TEOPHA, a TAK)Ke 3HAHUH
O CTPOCHHH >KMBBIX CHUCTEM PA3HOTO PAHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MIPOIIECCOB B IIPOTpaMMe MO OUOJIOTHH YJIEIEHO BHUMAaHHE UCTIOJIb30BaHHIO MTOJTydCHHBIX 3HAHHUH
B TIOBCEIHEBHON MXHU3HHU JUIA pELICHHUS NPUKIATHBIX 33a7ad, B TOM 4YHCIE: NPO(UIAKTUKH
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMI  YelnoBeKa, MEAUKO-TEHETMYECKOr0  KOHCYIbTHPOBAHMS,
000CHOBaHMS PKOJIOTMUYECKH LIEIecO00pa3HOro MOBEJACHUS B OKPYKAIOIIEW MPUPOIHON cpere,
aHamM3a BJMAHUS XO3AWCTBEHHOHN JEATENBPHOCTH YEJNOBEKAa HAa COCTOSHHE MPHUPOIHBIX U
HCKYCCTBEHHBIX 3KOCHCTEM. YCHJICHHE BHMMAHUs K MPHUKJIAIHON HaNpaBIEHHOCTH y4eOHOTO
npeamera «bruosorus» MpoJUKTOBAHO HEOOXOIMMOCTBIO 00ECIeUeHUs YCIOBHM sl PEeLICHUS
OJTHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJILHOTO OMOJOTHYECKOTo 00pa3oBaHus, KOTOPas Mpearoaraet
¢dopmupoBanue y oOy4aroIUXCsi CHOCOOHOCTH afanTHUPOBATHCS K M3MEHEHHSIM JITUHAMHYHO
Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

Bbuosiornss Ha ypoBHE cpeaHero ooOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe mecto. OHa
oOecrieunBaeT (popMupoBaHUE Yy OOy4arOmMXCS MPEACTABICHUNH O HAaydyHOW KapTHHE MHpa,
pacuupsier 1 0000IIaeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIMUUTEIFHBIX MPU3HAKAX — YPOBHEBOM
OpraHu3allil W SBOJIIOLUHU, CO3MaéT YCIOBHS JJIS: TO3HAHUS 3aKOHOB KMBOM IPUPOJIBI,
¢dopmupoBanus (YHKIMOHATBHON TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M Oe3omacHoro odpasa
KH3HH, IKOJIOTHUECKOTO MBIIIUICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOM MPHUPOJIE U YETIOBEKY.

Bonpmioe 3HadeHne OHMOJNIOTHS HWMEET TaKXKe JUIS pEIIeHUS BOCIUTATENbHBIX U
Pa3BUBAIOIIMX 3aJla4 CPEHEro oouero oopa3oBanus, conuain3anuu odyuarommxcs. M3yuenue



Onosiornu oo6ecredrnBaeT yCIoBus sl GOPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHKAIIMOHHBIX
U UHQOPMALMOHHBIX HABBIKOB, JSCTETHYECKOH KYIbTYpBl, CHOCOOCTBYET HMHTEIrpaIiu
OMOJIOTUYECKUX 3HAHUM C TMPEICTaBICHUSAMH M3 JPYrUX Y4eOHBIX MPEAMETOB, B YAaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHbple MOJOKEHUS O MPEIHA3HAYCHUN y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUISl OTIPEAETICHUS TIOJIX010B K OTOOPY U CTPYKTYPHUPOBAHHIO €TI0
COoJIepKaHus, PEACTABICHHOIO B IPOrpaMMe 10 OMOJIOTHH.

OTt60p conepkanus yueOHOTO TIpeameTa «buonorus» Ha 6a30BOM ypOBHE OCYIIIECTBIIEH C
MO3UIMHA KyJIbTypOCOOOPa3HOTO MOAX0JIa, B COOTBETCTBUU C KOTOPHIM OOYdarOIIMecs JOJKHBI
OCBOUTH 3HAHMS M YMEHHs, 3HAUUMBbIC U1 (GOPMUPOBAaHUS OOIIEH KyJIbTYphl, ONpPEICISIONNe
aJIeKBaTHOE TIOBEJCHUE YeNOBEKa B OKPYKAIOLIEH NPUPOAHOM cpere, BOCTpeOOBAaHHBIC B
MMOBCETHEBHOM KU3HU U MPAKTUYECKOU NesTeNbHOCTH. Oco00e MecTo B 3TOW cHCTEeMe 3HAHWU
3aHUMAIOT 3JEMEHTBHl COJEpXKaHMSA, KOTOpble CIY)XaT OCHOBOW Ui  (OPMHUPOBAHUSA
MIPEACTABIICHUA O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KApTUHE MHUpPa U LEHHOCTHBIX
OPHUEHTAUAX JINYHOCTH, CIIOCOOCTBYIOIIMUX I'yMAaHU3AIMH OHOJIOTMYECKOT0 00pa30BaHMUs.

CTpyKkTypupoBaHHE COJIepXKaHUs y4eOHOro Marepuasa B MporpaMMe MO OHOJIOTHUU
OCYIIECTBIICHO C Y4ETOM MPUOPUTETHOTO 3HAUEHUS 3HAHHHM 00 OTIMYMTENBHBIX OCOOEHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBON OPraHU3aLUU U 3BOJIIOLIMK. B COOTBETCTBUHU C 3TUM B CTPYKTYype
yuebHoro npeamera «buonorus» BBIAETICHBI CIEAYIONIUE CoJepKaTeIbHble TUHUM: «buomorus
Kak Hayka. MeTopl HaydyHOTO Mo3HaHus», «Kierka kak Ouonoruyeckas cucrema», «Opranusm
Kak Ouosornyeckas cucremMay, «CrucrteMa 1 MHOTOOOpazue OpraHuuecKoro MUpay, « IBOIOIHS
KUBOU TPUPOABI, « IKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH.

Lenp u3ydyenuss ydeOHoro mpeamera «buosnorus» Ha 0a30BOM YpOBHE — OBIJIAJCHHE
o0OyJaromuMHUCs 3HAHUSAMU O CTPYKTYpHO-(DYHKIIMOHAJIBHOW OPraHU3al[Md KHUBBIX CHCTEM
pa3HOro paHra u MpHOOpPETeHNE YMEHHUH UCIOJIb30BaTh 3TH 3HAHUSA JUIS TPAMOTHBIX JIEHCTBUI B
OTHOIIEHUH OOBEKTOB JKUBOM MPHUPOJIBI U PEIICHUS Pa3IHUHBIX )KU3HEHHBIX MPOOIeM.

JlocTiokeHue Lenu u3ydeHus ydeOHoro mnpenmera «buosorus» Ha 0a30BOM ypoBHE
o0ecrieynBaeTcsl pelIeHUEM CIeYIONINX 3a1ay:

OCBOEHHE 00YUaIOIIMMHUCS CUCTEMbI 3HaHUH 0 OMOJIOTMUECKUX TEOPUSX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIIOTE3aX, TMpaBWiaX, CIYXKaIIUX OCHOBOH s (HOpMUPOBAHUA
NPEJCTAaBICHUNA O €CTeCTBEHHO-HAyYHOM KapTHHE MHpa, O METOJaX HAay4yHOTO TO3HAHUS,
CTPOCHUH, MHOTO00pa3sMM U OCOOCHHOCTSAX JKHMBBIX CHCTEM pa3HOTO YPOBHS OpraHU3aIUH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

¢dopmupoBanre y oOydaroIUXCs IMO3HABATENbHBIX, MHTEIJICKTYAJIbHBIX UM TBOPYECKHUX
CocoOHOCTEH B Mpoliecce aHalu3a JaHHBIX O IYTSIX Pa3BUTHS B OMOJIOTMU HAay4YHBIX B3IJIAOB,
uaed U MOAX0JI0B K U3YUEHHIO KUBBIX CUCTEM PAa3HOTO YPOBHS OpraHU3alUY;

CTaHOBJICHHME Y OOydJaroummxcsi oOImed KyabTypbl, (QYHKIHMOHAJIBHONH TI'PaMOTHOCTH,
pa3BUTHE YMEHUU OOBACHATH M OLICHUBATH SIBICHUS OKPYXKAIOIIETO0 MHpA XKMBOW MPUPOJBI HA
OCHOBAHMU 3HAHUH U OIBITA, TOJyYCHHBIX IPU U3yYCHUN OMOJIOTHH;

dbopMupoBaHHe y OOYJArOIIMXCS YMEHHH WJUTIOCTPHPOBATH 3HAUECHUE OMOJOTHYECKHX
3HaHUH B TPAKTUYECKOW JAEATEIILHOCTU 4YEJIOBEKA, PA3BUTUM COBPEMEHHBIX MEIMIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOSKJIEHHOCTH B BO3MOXKHOCTH MO3HAHUS YEJIOBEKOM >KMBOH TMPHPOJIBI,
HE00X0AMMOCTU OEpEeKHOT0 OTHOLICHUS K HEH, COOMIOACHUS STHUECKIX HOPM IIPH MPOBEICHUH
OMOJIOTHYECKUX UCCICAOBAHMIA;

OCO3HAHME LEHHOCTH OMOJIOTMYECKUX 3HAHUHM JUISl TMOBBIIICHHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPBI, 47151 JOPMHUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE NMPHOOPETEHHBIX 3HAHUNH W YMEHUH B MOBCEIHEBHOW >KM3HH JUIS OLICHKU
MOCJICJICTBUN CBOEH JAEATEIHLHOCTH TIO OTHOIICHHIO K OKpYXAloIel cpene, COOCTBEHHOMY
3JI0pOBBIO, 000CHOBAHHE U COOMIOACHNE Mep MPO(PUIAKTHKH 3a00JI€BAaHHH.

B cucreme cpennero obmiero odpasoBanusi «buonorusy, usydaemas Ha 6a30BOM ypOBHE,
ABIISICTCS O0S3aTENIbHBIM YUEOHBIM MPEAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW 00sacTH
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

Jlnst u3ydyeHus 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro oOIiero o0pa3oBaHUs OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gac B Hezento), B 11 kinacce — 34 yaca (1 yac B Hezeno).



COJAEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buonorus kak Hayka.

buosorus xak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMM, TEXHHUECKUMH H JIPYTUMHU
€CTECTBEHHBIMU Haykamu, (uiocoduei, 3THKOH, 3cTeTukoil u mpaBoM. Pomp Oumonoruu B
(bopMUpPOBaHUM COBPEMEHHON HAy4HOUH KapTUHBI Mupa. CrcreMa OHOJIOTHYECKUX HAYK.

Metoabl Mo3HaHUA )KUBOM PUPOBI (HAOIIOIEHUE, SKCIIEPUMEHT, OTIMCAaHUE, H3MEPEHHE,
KJIaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKask 00pabOTKa JaHHBIX).

JdeMoHcTpanum:

[Hoptpetsr: Y. Hapsun, I'. Menaens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuie! U cxemMbl: «MeToIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlabopaTopHble H IPpaKTHYeCcKHe padoThI:

[Ipaktuyeckas pabora Ne 1. «Vcrmonbp3oBaHME pPa3NUYHBIX METOAOB MpPH HU3YYCHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cHCTeMBbI U HX OPraHU3aLMs.

Kusbie cuctembl (OMOCHCTEMBI) Kak IpenMeT Hu3ydeHus Ouonoruu. OTIuume >KHUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPOJIBI.

CpoiictBa OmocucTeM M HX pazHooOpazue. YPOBHM OpraHM3alUU OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHbIA,  TKAHEBbIA,  OPraHU3MEHHBIM,  MOIMYJISLUUOHHO-BUIOBOM,
HKOCHUCTEMHBIHN (OHOTe0IIeHOTUYECKH i), OMoChepHBIii.

JdeMoHcTpanum:

Tabmuuper u cxembl: «OCHOBHBIE TPU3HAKH KHU3HH», «YPOBHH OpraHM3allld >KUBOM
IIPUPOABDY.

O6opynoBanue: moaens Mosiekyinsl JJHK.

Tema 3. XumMudeckuii cOCTaB H CTPOCHHE KJIETKH.

XUMHUYECKUN COCTAB KIETKA. XUMHUUYECKHUE DJIEMEHThI: MAaKPOJIEMEHTHI, MUKPOAJIEMEHTHI.
Bona u MuHepasibHbIE BELIECTBA.

@OyHKIMM BOJBl M MHUHEPAIBHBIX BEIIECTB B KieTke. IloanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u crpoenue 6eIK0oB. AMUHOKHCIOTEI — MOHOMEpBI OenkoB. HezameHnnmbie
U 3aMEHHMBIE AMHUHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYPBI OEIKOBOM
MOJIEKYNbl (LI€pBUYHAs, BTOpPUYHAs, TPETUYHAas W YETBEPTUYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonoruueckue GyHKIMHA OETKOB.

®epmeHTbl — OHonoruyeckue karaiau3atopbl. CTpoeHue (epMeHTa: aKTHBHBIM IEHTD,
cyoctpatHas  crnenuduuHocte. Kodepmentsl. Burtammubel.  Otomuus  gepMeHTOB  OT
HEOPraHMYECKUX KaTau3aTOPOB.

VYrieBoisl: MOHOCAXapuIsl (TIII0K03a, pubo3a U 1e30KCupr003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMoJiMcaxapuipl (Kpaxmal, TJIMKOTeH, Ie/utiono3a). buonornyeckue QyHKIMH
YTJIEBOJIOB.

Jlumuael:  Tpurnunepuasl, ¢ochomumuapl, crepounsl. [ 'uapodumbHO-rUAPOPOOHBIE
cBoiictBa. buonornueckue QyHkiun aunuaoB. CpaBHEHUE YIIIEBOIOB, OCIKOB M JIMIHIOB Kak
HCTOYHUKOB SHEPIHH.



Hykneunossie kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HyKIE€MHOBBIX KHCIIOT.
Crpoenne u ¢ynkmun JJHK. Crpoenne u ¢ynkiuun PHK. Bunst PHK. AT®: ctpoenue u
byHKIMH.

Mutosnorusa — Hayka o kierke. KiierouHas Teopuss — mpuMep B3auMMOJECHCTBUSA UAECH U
(axTOB B HAYYHOM TO3HAHUHU. METOIbI U3YUEHHS KIICTKH.

Knerka kak nenoctHas sxuBas cucreMa. OO0Iue Npu3HaKy KJIETOK: 3aMKHYTasi Hapy>KHast
MemOpana, mosnekynsl JJHK kak reneTuueckuii anmapar, cuctemMa CUHTE3a Oernka.

Tumbl KIETOK: dyKapHOTHYecKass M IpokapuoTuyeckas. OCOOEHHOCTH CTpPOEHHS
poKaproTHUecKor kieTku. Kierounas crenka 6akrepuil. CTpoeHHe 3yKapUOTUYECKON KIIETKH.
OCHOBHBIE OTJIIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHas CTEHKA, INIMKOKAIMKC, MX (DYHKIIMH.
[Tna3maruveckass memOpana, e€ cBoiictBa W (yHkumu. LlurtoruiasMa u e€ OpraHoubI.
OnnomemOpannbie opranouasl kiaetku: DIIC, anmapar ['onbmku, nu3ocomsl. [lomyaBToHOMHBIE
OpraHoubl KIETKH: MUTOXOHPHUH, I1acTUIbL. [IporicxokaeHre MUTOXOHAPUI U macTua. Buabl
wiactua. HememOpaHHbIe OpraHoujbl KIETKH: PHUOOCOMBI, KJIETOYHBIA IEHTP, LEHTPUOIIH,
pEeCHUYKH, KIyTuku. OyHKIIMKY OpraHOUI0B KIETKU. BritoueHus.

Snpo — peryasTopHblil HeHTp KieTku. CTpoeHue aapa: sjuepHas 000104ka, Kapuoriasma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BelEeCTB B KIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. neitnen, P. Bupxos, /Ix. Yorcon, ®.
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammsel:  «PacnpeneneHye XUMHUYECKUX JJIEMEHTOB B HEXKMBOM  IIPUPOIE,
«PacripeieneHre XUMUYECKUX 3JIEMEHTOB B )KMBOM ITPUPOICH.

Tabmuuer u cxemsl: «llepuoanyeckas TaONUIAa XMUMHUYECKUX BIIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJIbI», «buocunres Oenka», «CTpoeHne MoseKyinsl O6enkay, «CTpoeHue GpepMeHTay,
«Hyxneunossie kucnotsl. JJHK», «Ctpoenune monekynsl AT®», «CTpoeHne s3yKapuoTH4YECKON
KieTkn», «CTpoeHHe XUBOTHOM KiIeTKn», «CTpoeHHe pacTUTENbHOW KieTkn», «CTpoeHue
IIPOKapPUOTHYECKOH KIETKN», «CTPOEHHE Apa KIETKN», «YTIEBOAB, «JIUnuabm.

O6opynoBaHue: CBETOBOW MMKpPOCKON, OOOpYyZOBaHUE IS IMPOBEACHUS HAOIIOICHUH,
M3MEPEHUH, HKCIIEPUMEHTOB, MHUKpOIIpENapaTbl pPacTUTEIbHBIX, KUBOTHBIX M OaKTEpHAIbHBIX
KIIETOK.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Jlaboparoprast pabota Ne 1. «M3ydeHHe KaTATMTHUYECKON aKTHMBHOCTH (pepMEHTOB (Ha
IIpUMEPE aMUIIa3bl WA KaTajaasbl)».

JlaGopatopnas pabGota Ne 2. «l3ydyeHue CTpOEHHMS KIETOK pACTEHHUH, XUBOTHBIX H
OakTepuil Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOTIPETIapaTax U UX OMUCAHHE».

Tema 4. 7Ku3HeaeATeIbHOCTD KJICTKH.

OOMeH BemiecTB, WM MeETa0ONM3M. ACCUMWIAIMS (IJIACTHYECKUM OOMEH) u
TUCCUMMIIALIUSA (3HEPreTHYECKH 0OMEH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPaHEHHsI BEIIECTB U SHEPTUU B MOHUMAHUH MeTaboIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTpo(HBIA U rereporpodubii. Posib depmenToB B oOMeHe
BELIECTB U NPEBPAILEHUN YJHEPTHHU B KIIETKE.

®otocunTe3. CBeroBas M TemHOBas (aszpl ¢orocuHTeza. Peakuuu (dortocuHTe3A.
DddexruBHOCT PoTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3A IS KU3HU Ha 3emIiie. BiusiHue ycnoBuit
cpenabl Ha (POTOCUHTE3 U CIIOCOOBI MOBBILIECHHS €r0 MPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.



XeMocuHTE3. XEeMOCUHTE3UPYIOIIHEe OakTepuu. 3HAYCHHE XEMOCHHTE3a JUIsl JKU3HH Ha
3emuie.

OHepreruyecknii oOMeH B KierTke. PacmieruieHue  BEIIECTB, BBIJCICHHE U
aKKyMYJIMPOBAaHUE PHEPTUU B KJIETKE. DTalbl SHEpreTuueckoro oomena. I nukonus. bpoxenue u
ero Buabl. KuciopogHoe oOkucIeHME, WIM KJIETOYHOE JbixaHue. OKHUCINUTENbHOE
bochopumipoBanue. DPPEeKTUBHOCT IHEPTETUIECKOTO OOMEHa.

Peakiun wmarpuuHoro cuHresa. lenHernyeckas wuHpopmamms u JHK. Peanmmzanums
reHeTH4ecKoil nHpopmanuu B KieTke. ['eHeTHUecKHil Ko M ero cBOWCTBA. TpaHCKPHUILIUSA —
maTtpuunblii cunte3 PHK. Tpancnsuus — 6unocunres Genka. Dtanbl TpaHcisinuu. KoaupoBanue
aMHHOKHUCIIOT. Pons pubocom B OuocunTese Oernka.

Hexnerounsie ¢popmbl )ku3HU — BUpYychl. Mctopust oTkpbiTus BUpycoB (/1. 1. MiBaHOBCKUIA).
OCOOEHHOCTH CTpPOEHHSI M KM3HEHHOTO IMKJIa BUpYCOB. bakrepuodaru. bonesnu pacrenwii,
KUBOTHBIX M YEJIOBEKA, BhI3bIBacMble BUpycaMu. Bupyc nmmyHnoneduuura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTHas TpaHCKpuIIMs, peBepTaza M uHTerpasza. IIpodunakruka
pacrpocTpaHeHHs! BUPYCHBIX 3a00JI€BaHUM.

JdeMoHcTpanum:

IToptpersl: H. K. Konprios, /I. Y. UBanosckuii, K. A. Tumupsses.

Tabmumer  w cxembl:  «Tumbl  nutaHus», «Metabomm3zm»,  «MUTOXOHAPUSY,
«QHepreTuueckuii 0oMeny», «Xioporact», «Dotocunte3», «Crpoenne JTHK», «Ctpoenue u
dbyHKIIMOHMpOBaHUE TeHa», «CuHTe3 Oenmka», «leHeTwdeckuii Kom», «Bupycs,
«bakrepuoparn», «Crpoenune wu xu3HeHHbld 1mKin Bupyca CIIHM[la, Oakrepuodaray,
«Pemmukarus JTHK».

O6opynoBanue: Monenu-anmukanuu «Yasoenue JJHK u tpanckpunims», «buocunres
6enka», «CTpoeHue KIeTKu», Mmoaens cTpykrypsl JTHK.

Tema S. PasMHOKeHHe U HHIMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounslii muki, wiu XKU3HEHHbIM UK Kietku. MuTtepdaza m murtos. Ilporecchl,
npoTekaromue B uHTEepdasze. Perumkamus — peakuus marpuuHoro cunteza /IHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH Hab0Op — KapuoTUIl. JIMMJIOWIHBIA W TarIOMIHBIH XPOMOCOMHBIE
Habopbl. Xpomaruapl. Lluronornyeckne OCHOBBI Pa3MHOKEHUS U WHIAMBUIYAIBHOTO Pa3BUTHA
OpraHU3MOB.

Henenue knerku — Muto3. Ctaguu muto3a. I[Iponeccsl, Ipoucxoasue Ha pa3HbIX CTAAUIX
MHTO3a. BHOJIOrMYeCcKuil CMBICII MUTO3A.

[Tporpammupyemasi rubesb KIETKH — alloNTo3.

®opMbI pa3MHOXKEHUS OPraHU3MOB: Oecriooe U nojioBoe. Buapl 6ecrnosioro pa3MHOKEHUS:
JeTIeHUe HaJlBOE, MOYKOBAHHWE OJHO- M MHOTOKIIETOYHBIX, CIIOPOOOpa3OBaHHE, BETETATUBHOE
pasMHoO)xeHue. FICKyCcCTBEHHOE KJIOHUPOBAaHUE OPraHU3MOB, €10 3HaYEHUE I CEJICKIIUH.

[TooBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0TO.

Meiio3. Cragun wmeio3za. [lporeccel, nmpoucxonsniue Ha cragusix meinosza. [loBeneHue
xpoMocoM B Mero3e. Kpoccunrosep. buonoruueckuii cMbIca ¥ 3HaYEHUE MEH03a.

['ameTorenes — mpoiecc 00pa3oBaHMs MOJIOBBIX KIETOK Y KUBOTHBIX. 110JI0BBIE JKETe3bl:
CEeMEHHUKU M sMyHUKH. OOpa3zoBaHHE M pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTO30H,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OcCoOEHHOCTHM CTPOSHHS SHWLEKICTOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3Butue (OHTOTEHE3). DOMOpHOHanbHOE pas3BuTHE (dPMOpHOTEHE3).
Otanbl SMOPHOHAIBLHOTO Pa3BUTHS Yy TO3BOHOYHBIX JKMBOTHBIX: JpPOOJIEHHE, TacTpYJIsIUA,
opranoreses. IloctamMOpronansHOE pa3BUTHE. THIIBI MOCTAIMOPHOHAIBFHOTO Pa3BUTHS: MPSMOE,



HenpsMoe (JIMYMHOYHOE). BrusiHue cpeasl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI, CIIOCOOHBIE
BBI3BIBATH BPOKIAEHHBIE YPOICTBA.

Poct u pa3Butue pacreHnil. OHTOr€He3 IIBETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHSL.

JdemoHcTpaumnu:

Tabnuuer u cxembl: «@OpMBI pa3MHOXKEHHUS OPTaHU3MOBY, «/[BOITHOE OIUIOIOTBOpEHHUE Y
IIBETKOBBIX PACTEHMIT», «BererarnBHOE pa3MHOXKEHUE pacTeHUil», «Jlenenue kineTku OakTepuiiy,
«CTpoeHHe TOJOBBIX KIETOK», «CTpoeHne XpomMocoMmbl», «KileTouHbIN LUK, «Pernmukanus
JTHK», «Muto3», «Meio3», «IIpsmoe u Henpsmoe pa3BUTHE, «] aMeTOreHe3 y MIeKOIUTAOIINX
U 4eN0BeKay, «OCHOBHBIE CTaJUM OHTOTEHE3A».

O6opynoBaHue: MHUKPOCKON, MHKporpenaparsl «CrnepMaTo30ubl MIIEKOMUTAIOLIETOY,
«SliiexsieTka MIIEKOIIUTAIOIIET0», «KapnoKkuHe3 B KIeTKaxX KOPEIKa JyKa», MarHUTHasi MOJEIb-
anruukanus «Jlenenue knerkm», moaens JJHK, monens MeradasHoi XpoMOCOMBL.

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas pabota Ne 3. «HabmoneHne MuTO3a B KJIETKAX KOHYMKA KOpPEIIKa JyKa Ha
TOTOBBIX MUKPOIIPEIIapaTax».

Jlaboparoprast pabora Ne 4. «l3yueHue CTpPOEHHUs TMOJIOBBIX KIETOK HA TOTOBBIX
MHUKpOIIpernaparax.

Tema 6. HaciencTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpeamer u 3amaun re”HeTukd. Mcropus pasButus reHetukd. Ponp muronoruu u
SMOPHOJIOTUY B CTAHOBJICHUM I€HETUKU. BKIax poccHilckux u 3apyOexHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeToabl TeHETHUKH (THOPUAONIOTHYECKUN, LHUTOTCHETUYECKUH, MOJICKYJISIPHO-
reHeTuueckuil). OCHOBHbBIE F€HETUUECKUE MOHATHS. ['eHeTn4uecKkasi CMUMBOJIMKA, UCIIOJIb3yeMasl B
CXEMaX CKpELIUBAHUM.

3aKOHOMEPHOCTU  HAclI€AOBaHUA  IPU3HAKOB, YyCTaHOBJIeHHble I.  Menzaenem.
MoHorubpuaHoe ckpemuBaHie. 3aKoH enHO-00pa3us ruOpuI0B repBoro nokosexus. [Ipasuo
JOMMHUPOBaHMS. 3aKOH pacIlEeIIeHUs MpU3HaKkoB. ['mmnore3a uucTtoTel ramer. IlomHoe u
HEIOJHOE JOMUHUPOBAHUE.

JiurubpuiHoe  CKpelMBaHMEe. 3aKOH HE3aBUCHMMOIO  HACJEJOBAaHUS  MPHU3HAKOB.
[{uToreHeTH4eCKUE OCHOBBI AMTHOPUIHOTO CKPEIIMBAHUA. AHAIM3UPYIOIIEEe CKpEIIMBaHUE.
Vcnonp30BaHre aHATM3UPYIOUIETO CKPEIIMBAHUS U ONIPEeNICHHs TeHOTHIIAa 0COOu.

CuersieHHoe HacienoBaHue mpu3HakoB. PaGora T. Moprana mno cHeMJICHHOMY
HacJeA0BaHUI0 reHoB. Hapyllenue CrerieHus TeHOB B pe3yIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasi TEOPUS HACIEICTBEHHOCTH. [ eHeTUUEeCKuEe KapThl.

I'enernka nosa. XpoMOCOMHOE ONpEAEIEHUE M0J1a. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
I'omoramerHele M reTeporamMeTHble OpraHu3Mbl. HacienoBaHue IPHU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

N3meHunBOCTh. BUibl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HaciueACcTBeHHas. Poib cpenbl
B HEHACJEJICTBEHHOM HW3MEHYMBOCTH. XapaKTePUCTUKA MOIU(PHUKAIIMOHHON H3MEHYHBOCTH.
Bapuanuonssiii psa v BapuannonHas kpusas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE TIPU3HAKU U UX HOpMa peakiui. CBOHCTBa MOIM(UKAITMOHHONH U3MEHUMBOCTH.

HacnencTBenHast, MM T€HOTUIIMYECKAsi, U3MEHUYNBOCTh. KOMOMHATUBHAS M3MEHYHBOCTbD.
Meiio3 u TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW W3MEHUYMBOCTH. MyTalMOHHAs
n3MeHYMBOCTh. Knaccudukaruss Myranuii: TeHHBIE, XPOMOCOMHbIE, TeHOMHbIe. YacToTa H
NPUYUHBI MyTauuid. MyrareHHble (haKTOpbl. 3aKOH TOMOJIOTHYECKUX PSI0B B HACIIEICTBEHHOM
n3menunsocty H. M. BaBunosa.



BuesaepHas HaCIEACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enernka uenoBeka. Kapuotun dyenmoBexka. OCHOBHbIE METOJbl T'€HETUKHM YEIIOBEKA:
TCHEAIOTUYECKUH, OJIM3HEIOBBIM, IMTOTCHETUYECKUH, OHOXUMHUYECKHHA, MOJEKYISIPHO-
reHeTuueckuii. COBpEMEHHOE OIIPENEICHUE TEHOTUIA: IIOJHON€HOMHOE CEKBEHHPOBAHMUE,
TeHOTUIIMPOBaHKEe, B TOM uucie ¢ nomoimneto I11[P-ananusa. HacnenctBenusie 3a0osieBaHUS
YyejoBeKa: TIeHHble Ooyie3HH, OOJIE3HM C  HACJIEACTBEHHOM  IpenpacroioKEHHOCTHIO,
XpoMocoMHbIe Oosne3Hu. CoMaTHyeckue W TeHepaTuBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMTBL 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKU, TPOPHIAKTUKY U JICUYCHUS TCHETHYECKUX
Oone3Hell. MenuKO-reHeTUYeCKOe KOHCYIbTHPOBAaHUE. 3HAYEHUE MEIUIIMHCKOM TEHETHKH B
MPEJOTBPAILICHUH U JICYEHUN FeHETUYECKUX 3a00JIeBaHUM YeloBeKa.

JdemoHcTpaumnu:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabnuuer u cxembl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €r0 LUTOTCHETHYECKask OCHOBAY,
«3aKOH pacHIeIUIEHUss M €ro LUTOICHETUYECKass OCHOBa», «3aKOH YHUCTOTHI TrameT»,
«urubpunnoe ckpemuBanue», «LluTomoruueckue OCHOBBI AUTHOPUIHOTO CKPELIMBAHUS,
«Meno3s», «B3anMoIelicTBUE AJUIETbHBIX T€HOBY, «I €eHETUYECKUE KAPThl PACTEHHH, J)KUBOTHBIX U
yenoBeka», «l'eHeTnka mnoja», «3aKOHOMEPHOCTH HACIEAOBAHMS, CLEIUIEHHOTO C II0JIOMY,
«Kapuotunsl 4YenmoBeka M KUBOTHBIX», «Bumgsl wu3MeHunBocTH», «MoaudurkannoHHas
M3MEHYMBOCThY», «HacnenoBanue pesyc-hakropay, «I'eHeTHka rpymnm KpoBu», «MyTannoHHAs
U3MEHYUBOCTDY.

Ob6opynoBanue: Mozenu-amuIMKauud «MoHOruOpuaHOe CcKpemuBanue», «HemnomHoe
JTOMUHHUpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct XpomMocom», MHUKPOCKON H
MuKponpemnapar «/Ipozodpunay (Hopma, myranuu (GopMbl KpbUILEB U OKPACKH Tela), repoapuii
«I'opox OCEBHOMY.

JlabopaTopHble H IpaKTHYeCcKHe PadoThI:

JlaGopatopnas pabota Ne 5. «3yueHue pe3ylnbTaToOB MOHOTHMOPUIHOTO U AUTHOPHIHOTO
CKpPEIIMBaHUA y AP030(UIIbI HAa TOTOBBIX MUKPOIIpEnapaTaxy.

JlaGopatopnas pabora Ne 6. «3yyenne MoaupUKaIMOHHON U3MEHYMBOCTH, IOCTPOCHUE
BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOI».

JlaGopatopnas pabora Ne 7. «AHanu3 wMyranuii y JApo30duibl Ha TOTOBBIX
MUKpOIpenaparax».

ITpaktudeckas padora Ne 2. «CocTaBieHue U aHAJIN3 POJIOCIOBHBIX YETIOBEKAY.

Tema 7. Cesnexkuusi oprann3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexus Kak Hayka U MpoLEcC. 3apoKJIEHUE CEIEeKIMH U foMecTukanus. Yuenue H. 1.
BaBuioBa o LeHTpax NPOMCXOXKAECHUS U MHOrooOpasusi KyJIbTYypHBIX pacTeHuil. LleHTpsl
IIPOUCXOXKACHUS IOMAIIHUX KUBOTHBIX. COPT, IOPO/A, IITAMM.

CoBpeMeHHbIE METOJbI CeNEeKIMU. MaccoBbIl U MHAWBUIYAIBHBIH OTOOPHI B CENEKLUU
pacteHuil u XUBOTHBIX. OlleHKa 3KcTepbepa. bIM3KopoACTBEHHOE CKpEIIMBAHNUE — MHOPUIMHT.
Yucras muaust. CKpelnBaHue YUCTHIX TUHUNA. [ eTepo3uc, uim rubpuanas cuna. HepoactBeHHoe
ckpemuBaHue — ayrOpuauur. OtmanéHHas rubpuamzanus u e€ ycnexu. VCKyccTBEHHBIN
MYTareHe3 M IIOJIY4YCHUE IOJMUIUIOUAOB. JIOCTHMXKEHUS CEJICKUHMHM PACTCHHUH, J>XKUBOTHBIX H
MHKPOOPIraHU3MOB.

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas MH)KEHEpusa. OTambl CO3JaHMS
pexomOunantHo JIHK u Tpancrenneix opranuzMoB. Kietounass umxenepus. Kierounsie
KyJIbTYpbl. MUKPOKIIOHAJILHOE pa3MHOKeHUe pacTeHuil. KiloHnpoBaHue BbICOKOIIPOAYKTUBHBIX



CEeNIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U 3THYeckue mnpobiembl. MO —
TeHETUYECKU MOJU(PHUIMPOBAHHBIC OPraHU3MBI.

JlemoHCTpanuu:

[Hoptpetsr: H. W. BaBuios, U. B. Muuypun, I'. /1. Kapneuenko, M. ®@. BaHoB.

Tabmuuper m cxembl: kapta «lleHTpbI NPOUCXOKIEHHUS W MHOT000pasusi KyJIbTYPHBIX
pacteHuit», «Ilopoapl noMalIHUX )KMBOTHBIX», «CopTa KyJbTypHBIX pacTeHHi», «OTnanéHHas
rubpuamzanusy, «Paboter akagemmka M. @. VBanoBay, «[lomummonnus», «OOBEKTHI
onotexHojoruny», «Kierounele KynbTypsl M KIOHHpOBaHUE», «KOHCTpyHpOBaHHE U TEPEHOC
TE€HOB, XPOMOCOM).

O6opynoBaHue: MyJISKH IUIOJIOB U KOPHEIJIOZOB JTUKUX (OPM M KYJIBTYPHBIX COPTOB
pactenuii, repoapuii «CenbCKOX03SHCTBEHHBIE PACTCHUS.

JlabopaTopHble H IpaKTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHKEHHUS CEJEKIUU PACTEHUM M KUBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATEIbHBIH y4acTOK, B TEIJIMYHOE
X034HCTBO, JTA00OPATOPUIO arpOYHUBEPCUTETA WIH HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosrOMOHHAs OMOJIOTHS.

IIpennocelakyu BOSHUKHOBEHHS 3BOIIOLMOHHOM TEOPUH. DBOJIIOLIMOHHAS TEOPUS U €€ MECTO
B Onostoruu. BriusiHue SBOMIOIMOHHON TEOPUX Ha Pa3BUTHE OMOJIOTUU U JPYTUX HAYK.

CuzerenbcTBa 3BoJIOLMH. [[aneoHTONOrHUECKNE: TOCIIEI0BATEILHOCTD NOSIBIIEHUS BU0B
B TAJICOHTOJIOTHYECKOH JieTomucH, nepexoaHsle ¢opmbl. bruoreorpaduueckune: CX0ACTBO H
paznuune hayH u GIop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKUE: CXOJCTBA M Pa3IMyusi SMOPUOHOB Pa3HBIX BHUJOB IMO3BOHOYHBIX.
CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, aHAJOTUYHBIE, PYIUMEHTApHbIE OpPTraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHU3MOB HACIEICTBEHHOCTH H
OCHOBHBIX METa0OJIMUECKUX MyTEH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbulku BO3HUKHOBEHMS JAapBHHU3MA.
JIBIDKyIIME CHJIBl  3BOJIIOLUMK BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH
OTPaHUYEHHOCTH PECYpCOB, HeoMNpenenéHHas H3MEHUMBOCTh, OOphOa 3a CyIIecTBOBAHHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonnn (CTD) u e€ 0CHOBHBIE MOJIOKESHHUS.

MuxkposBontorus. [Tomynasaus kak equHUIa BUAA U BOJIIOLUN.

JiBrkymie cuiibl ((hakTophl) SBOJIIOLMHU BUAOB B Mpupojae. MyTalMOHHBIN mpolecc U
KOMOMHATHBHAs U3MEHUUBOCT. [lomyssiiimoHHbIe BOJIHBI U Jpeiid reHoB. V301U 1 MUTrparus.

EctecTBennslii oT60p — HampaBisiomuid ¢aktop 3Bomonud. DOpMBI €CTECTBEHHOTO
otbopa.

[Tprcnoco6aeHHOCTh OPraHU3MOB KakK pe3yNbTaT 3BoJitouuu. [IpumMepsl mpucnocobiaeHunit
y opraau3mMoB. ApoMop(}o3bl U UANO0-3TANITALUH.

Bun u BupooOpazoBanue. Kpurtepum Bupga. OcHOBHbIE (OpPMBI BHI000pa30BAHUSA:
reorpapuueckoe, IKOJOTHIECKOE.

MakposBomtorus. @opMbl 3BOJIIOLMH: (puUIeTUYECKas, JAWBEPreHTHAs, KOHBEPreHTHAsd,
napaiensHas. HeoOpatumocTs 3BOTIOLNN.

IIpoucxoxkaeHue  OT  HECHEUMAIU3UPOBAHHBIX  IIPEIKOB. [Iporpeccupyromas
crenuanu3anys. AJanTuBHas paauanus.



JdemoHcTpaumnu:

IToprpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkens, @. Mromnep, A. H. CeBepros.

TaGnuuet u cxembl: «Pa3BUTHE OPraHNYECcKOTO MHpa Ha 3eMiie», «3apoIbIIIy MO3BOHOYHBIX
KHUBOTHBIX», «ApXxeonTepukcy, «Popmbl OOpHOBI 3a CylecTBOBaHUE», «ECTECTBEHHBINH 0TOOPY,
«MHoroob6pa3ue copTroB pacTeHHit», «MHOroobpazue moposx XHUBOTHBIX», «[lomymsumny,
«MyTanoHHasi U3MEHUYUBOCTbY, «ApoMopdo3sbl», «Manoanantauuny», «O0mmas nereHepanus,
«/IBmKyiue cuibl BoJrorm», «Kapra-cxema mapmpyra nmyremectsus Y. /lapsunay, «boprba
3a CYILLECTBOBAHUEY, «ITpucnocobreHHOCTD OpPraHU3MOBY, «["eorpaduueckoe
BUJI000pa30BaHue», « IKOJIOTHUECKOE BUI000PA30BAHHEY.

O6opynoBaHHe: KOJIEKIUSA HACEKOMBIX C Pa3JINYHBIMH TUIIAMH OKPACKH, HAOOp TI0A0B U
CeMsiH, KoJuleKuus «[Ipumepsl 3alUTHBIX TPUCTOCOOTICHUH Y )KUBOTHBIX», MoJenb «OCHOBHBIE
HaNpaBJICHUS BOJIOIMUY», 00BEMHAA MOIeNb «CTpOEHUE TOJIOBHOTO MO3Ta TIO3BOHOYHBIXY.

buoreorpaduueckas kapra Mmupa, KoOIEKIUs «QDPOpPMBI COXPAaHHOCTH HCKOMAeMbIX
KUBOTHBIX U PACTCHUI», MoJenb anmkanusa «llepekpéct XpoMocoM», BIIayKHBIE IPENapaThl
«PazButne HacekoMoro», «Pa3BuTHe MATYIIKW», MUKporpenapar «Jlpozodpuna» (HOpMa,
MyTal# (GOpMbI KPBLIILEB U OKPACKHU TeNa).

JlabopaTopHble H IpaKTHYecKHe padoThI:

JlaGopatopnas padora Ne 1. «CpaBHEeHHE BUAOB 110 MOP(OIOTUYECKOMY KPUTEPHION.

JlaGopatopnas pabora Ne 2. «OmucaHue NPUCHOCOOICHHOCTH OpraHu3smMa u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHeE )KU3HU Ha 3emJie.

JloHayuHble TIPEICTABICHUS O 3apOXKACHUU KU3HU. HayuHble runore3pl BOSHUKHOBEHMS
KU3HU Ha 3emuie: aOMOTreHe3 M MaHCHepMus. XUMHUYECKas 3BONIONMA. AOHOTEHHBIN CHUHTE3
OpPraHMYECKUX BEILECTB U3 HEOPraHUUYECKUX. DKCIEPUMEHTAIBHOE MOATBEPKACHUE XMMUUECKON
sBoroniy. HauanbHbie sTansl Ouosoruyeckoit aBomtoruu. [ unmoreza PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYp ¥ BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBble KIETKM M HMX HBOJIOIUSL.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB.

Pa3BuTue xu3Hu Ha 3emuie 1o spaM U nepuojam. Karapxeil. Apxelickas 1 npoTepo3oicKas
apel. [laneo3oiickas 3pa u €€ nmeproibl: KEMOPUHCKUN, OPJIOBUKCKUMN, CHITYPUHCKUN, ICBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKas opa U €€ IepUObl: TPHACOBBIN, FOPCKUHI, MEJIOBOM.

KaiiHo3olickas spa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIHM, AaHTPOIIOTEHOBBIH.

XapakTepucTUKa KJIMMara U TE0JIOTMYECKUX IpolieccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUHU
PacTUTENILHOTO U YKMBOTHOTO MUPa. ApoMop(o3bl y pacTeHUI 1 ’KUBOTHBIX. [losiBIeHUE, paciBeT
Y BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema opraHM4ecKoro Mupa Kak OTpa)KeHue 3BOJIIOLMU. OCHOBHBIE CHCTEMATHUECKUE
IpyIIbl OPraHU3MOB.

OBoJroLMs  4elnoBeKa. AHTpPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHUM o
IIPOUCXOXKICHUN ueoBeka. MeToabl n3ydeHus: antponoresesa. CxoaCcTBa U pa3inyus 4eJIOBEKa
1 KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHHUE YETOBEKA.

JiBwkymie cuibl  (akTopbl) aHTpororeHesa. HacnencTBeHHass WM3MEHYMBOCTh U
ecTeCTBeHHbIN 0TO0p. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUNA TPy/Ja, MBILIUICHHE,
peds.

OcCHOBHBIE CTagUU M BETBHU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, UeloBEeK yMeEmbli,
UYenosexk mnpsamoxonadmuii, YemoBek HeaHaepranbckui, YenoBek pasymubsld. Haxonku



HCKOTIAeMBIX OCTAaTKOB, BPeMs CYILIECTBOBAHHUSA, 00JIACTh PACHpPOCTPaHEHUs, 0OBEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HU, OPYAUSL.

Yenoseueckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEOuHas (€Bpa3uiickas), HErpo-
aBCTpaJouiHas  (PKBaTOpHAJIbHAsA), MOHroJoujHass  (a3uarcKo-aMepukaHckas). YepTsl
MPUCTIOCOOJICHHOCTH MPEJICTABUTENEH YEIOBEUYECKUX pac K YCIOBHUAM CyIecTBOBaHM. EqMHCTBO
yenoBedeckux pac. Kputuka pacusma.

JdemoHcTpaumnu:

IToptpersr: @. Penu, JI. Ilactep, A. K. Onapun, C. Musnnep, I'. ¥Opu, Y. lapBuH.

Tabmuier u cxembl: «Bo3nukHoBeHne COJIHEYHON CHUCTEMBI», «Pa3BuUTHE OpraHudeckoro
Mupa», «PacturenpHas kietka», <«OKuBoTHas kierka», «lIpokapuoTnueckas KIETKay,
«CoBpeMeHHasi CUCTEMAa OPraHUYECKOro MHUpa», «CpaBHEHHE aHATOMUYECKUX YEPT CTPOEHUS
YeJloBeKa M YeNOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MaJICOHTOJOTHYECKUX HAXOJ0K
IIPEAKOB COBPEMEHHOIO 4YelOBeKay», «/lpeBHelmme moau», «/peBHue mogu», «llepsbie
COBPEMEHHBIE JIION», «UenoBedueckre pacsl».

Ob6opynoBanue: Mymspku — «lIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTPAJIONMUTEKA,
NUTEKaHTPOIA, HEaHepTallblla, KPOMAaHBOHIIA), CICNKH WM M300paKEeHHsI KaMEHHBIX OpYAUN
NEPBOOBITHOTO YesloBeKa (KaMHHU-YOIIEphl, pyOmia, ckpebiia), Te0OXpOHOJIOrHUEcKas Tabauia,
KoJuleKIMs «@OpMBbl COXPAHHOCTH UCKOTIAEMBIX KUBOTHBIX U PACTEHUII.

JlabopaTopHble H IPpaKTHYeCcKHe padoThI:

[Ipaktuyeckas padora Ne 1. «/3yueHne UCKOMAEMBIX OCTaTKOB PACTEHUH U )KUBOTHBIX B
KOJUIEKLIUSIX).

DKCKypcHsi «IBOJIIOIMUS OPraHMYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WU
KpaeBeAUECKU My3eil).

Tema 3. Opranu3msl U OKpY:KalOIAas cpeaa.

OKojorus Kak Hayka. 3ajauyd M pasfesbl dKOJIOTMM. MeToapl 3KOJOTMYECKHX
UCCIIE0BAaHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO UEIOBEKA.

Cpenst  oOuTaHMs  OpPraHU3MOB:  BOJHAs,  HA3€MHO-BO3JAYIIHAs,  IOYBEHHAs,
BHYTPHUOPraHU3MEHHASI.

Okonorndeckue (akropel. Kiaccuduranus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKHE U aHTPOIIOTeHHBIE. JlelicTBUE SKOIOTHYECKUX (DAKTOPOB HA OPTaHU3MBI.

AbGunotuueckue  (akTopel:  CBET, TEMIeEpaTypa, BIAKHOCTb.  DoTONEPHOIU3M.
[TpucnocobnaeHnst OpraHu3MOB K JICHCTBHIO a0HOTHUYECKUX (haKkTOpoB. bruosornyeckue puTMsl.

buotnueckne  dakrtopbl. Buasl OMOTHYECKHUX  B3aWMOJCUCTBHIA:  KOHKYPCHIIHS,
XUAITHAYECTBO, CUMOMO3 1 ero ¢opmel. [lapa3zutusm, koomeparys, MyTyaan3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHMYECTBO). AMEHCAIM3M, HEWTpaau3M. 3HaueHHE OMOTHUYECKHX
B3aMMO/ICHCTBHIN ISl CYILIECTBOBAHUS OPTaHU3MOB B IMIPHPOTHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU NOMyaauud. OCHOBHBIE IOKA3aTeIM MOMYJISALUU:
YUCJIEHHOCTb, IUIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, NPUPOCT, Murpauus. JuHamuka
YUCJIEHHOCTH MOMYJISIIUY U €€ PETyIsLus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ymGonsar, K. @. Pynse, O. ['ekkens.

Tabnuuer u cxemsl: kaprta «lIpupoausie 30Hb1 3emuan», «Cpensl 0OUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJISLUU
uHpy30puu-Typenbkn», «lIuiessie nenmny.

JlabopaTopHble H IpaKTHYecKHe padoThI:



Jlaboparopnas padora Ne 3. «Mopdomoruueckne 0cCOOEHHOCTH paCTEHUH U3 Pa3HBIX MECT
oOuTaHUAY.

JlaGopaTopnas padora Ne 4. «BausiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «[1oac4€T IUIOTHOCTH MOMYJISILIMNA Pa3HbIX BUIOB PACTCHHI».

Tema 4. CooO1mecTBa U IKOJOTHYECKHE CHCTEMBI.

CoobmectBO  opraHuzmMoB —  OuoneHo3.  CTpykTypbl  OHOLIEHO3a:  BHJIOBaf,
MPOCTPAaHCTBEHHAs, Tpoduueckas (muiieBas). Buapl-noMmuHanTel. CBsI3U B OHOIIEHO3E.

DKkonoruveckne cucreMbl (3KocucteMbl). [loHsTHE 00 SKOCHCTEME M OHOTEOIICHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTbI 3IKOCHUCTEMbI: MPOAYIEHThI, KOHCYMEHTBI, PpEIYLEHTHI.
KpyroBopoT BemiecTB M MOTOK SHEPrHMM B 3KocHcTeMe. Tpoduueckue (MUIIEBBIE) YPOBHH
skocuctembl. [lumeBble nenu u ceTn. OCHOBHBIE TIOKa3aTeNd HKOCHUCTEMBI: OHoMacca,
OPOAYKIHS. DKOJOTMYECKHE NUpPaMUAbL: MPOAYKIMM, YHUCIEHHOCTH, Onomacchl. CBoiicTBa
9KOCUCTEM: YCTOWUMBOCTb, CAMOPEryisnusl, pazpurue. Cykueccus.

IIpupoanble 3KOCHCTEMBI. ODKOCHUCTEMBI O03€p U pPEK. OKOCUCTEMA XBOMHOIO HIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATPOIKOCHCTEMBI. YpOO3KocuCTeMbl. buonornueckoe u
X034 CTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopaznoobpasue kak (aktop ycToHuMBOCTH 3KocucTeM. CoxpaHeHue OMOJOrMYECKOTro
pa3HooOpa3us Ha 3emIie.

VYuenue B. U. Bepnaackoro o 6uoctepe. I'panniibl, coctas u cTpykrypa 6uochepst. XKusoe
BemiectBO U ero  QyHkuuu. OcobeHHocTH OHochepbl Kak TI00AJbHOW 3KOCHUCTEMBI.
JluHamudeckoe paBHOBeCHE B 00paTHas CBs3b B Onocdepe.

KpyroBopoTsl BelecTB U OHOT€OXMMHYECKHE IMKIIBI DJIEMEHTOB (yIJIepoja, a30Ta).
3oHanpHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiin. AHTpONOreHHbIE U3MeHeHus B Onocdepe. ['mobanbHbIe
HKOJIOTUYECKUE TIPOOIEMBI.

CocymecTBoBaHUE MPUPOJIBI U yesoBedecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA
ycroifunBoctu O6uochepsl. OcHOBa pallMOHAIBHOTO YIPABJICHUS MPUPOJHBIMU pecypcaMH U UX
ucnojb30Banue. JJoctmwkenus OMOJIOTUM U OXpaHa MPUPO/IBL.

JdemoHcTpaumnu:

IToptpersl: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuier u cxemsl: «[lumessie nenun», «buoreHO3: cocTaB u cTpyKTypay, «IIpupoaHsie
coobmiectBay, «llemn mnurTaHus», «IKoJOTMUECKas mnupamuia», «buochepa u uenoBex»,
«KOoCUCTEMa IUPOKOIUCTBEHHOTO JIecay, «DKOCUCTEMa XBOMHOTO Jiecay, «broieHos BogoéMay,
«ArpoueHo3», «lIpumepHbIE aHTPONOrE€HHbIE BO3JACHCTBUS Ha NpUpOLy», «BaxHeilmue
MCTOYHMKH 3arpsi3HEHUs BO3[yXa M TPYHTOBBIX Boa», «llouBa — BakHeWIIas COCTaBIAIOIIAS
ouocheprr», «®Daktopel gerpamauuu  nouB», «llapHukoBelii  3ddexT», «DakTOpHI
PaIuoaKTUBHOTO 3arpsi3HeHus Onocgepbl», «O0mas cTtpykrypa ouocdeps», «PacrnpocrpaneHue
KHU3HU B Onocdepe», «O30HOBBINA 3KpaH Ouocheps», «Kpyrosopor yriepoga B OGuocheper,
«KpyroBopoT a3oTa B IpHpOJIE».

Ob6opynoBanue: MOJenb-anmInKanus « TunuuHsie 6MOLEeHO3bI», repbapuil «PactutensHbie
coobmiecTBa», KoJulekuuu «buoreHos», «BpenuTenn BaKHEWIINX CEIbCKOXO3SIHCTBEHHBIX
KyJIbTyp», TepOapud W KOJUIEKUMH PpACTeHUH M HKUBOTHBIX, NPUHAUICKAIINE K Pa3HbIM
HKOJIOTUYECKUM TpyIam oaHoro Buaa, Kpacnas kaura Poccuiickoit @eneparum, n300paxeHus
OXpaHsAEMBbIX BUJIOB PACTEHUH U )KUBOTHBIX.



IUVDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110 BUOJIOTUN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUIA

Cornmacho ®I'OC COO, ycraHaBnuBalOTCI TpeOOBaHMA K pe3ylbTaTaM OCBOCHUS
00y4aromuMUCs MPOrpaMM CpPEeIHEro o0mero oopa3oBaHus: JIMYHOCTHBIM, METAPEAMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX pE3yJbTaTOB OCBOCHHS NpeaMera «BHONOTHs» BBIICICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHHUE OOYYalOIMMHUCSH  POCCHHCKOM  TIpakIaHCKOU
UJACHTUYHOCTH — TOTOBHOCTHM K CAaMOPA3BUTHIO, CaMOCTOSITEIBHOCTH U CaMOOMIPEAETICHHUIO,
HAIMYME MOTHBALMM K OOYYEHHIO OHOJIOTHM, LEJICHANpPABICHHOE pPAa3BUTUE BHYTPEHHUX
yOeXIeHUH JTUYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAIMLUN Pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTB M CIIOCOOHOCTH 00YJaIOLIUXCsl PyKOBOACTBOBATHCS B CBOCH
JEATETbHOCTH HEHHOCTHO-CMBICIIOBBIMHM YCTAaHOBKAMM, MPUCYIIMMU CHUCTEME OMOJIOTHYECKOTro
o0pa3oBaHus, HATMYUE KOJOTMUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IEJIU U CTPOUTH
KU3HEHHBIC TUIaHBL.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS mpeaMera «bHONOTHS» AOCTHraroTcs B €IUHCTBE
yu4eOHON M BOCIUTATEIBHON NIEATETBHOCTH B COOTBETCTBUHU C TPAAULMOHHBIMU POCCUHCKUMHU
COLIMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMHU I[CHHOCTSMH, IPUHSATHIMU B
oOmiecTBe MpaBUIaAMH W HOPMAaMU MOBEJIEHHS U CIOCOOCTBYIOT IPOLIECCAM CaMOTIO3HAHMS,
CaMOBOCTIUTaHMsI M CAMOPA3BUTHUS, PAa3BUTUS BHYTPEHHEH MO3MIMU JHUYHOCTH, MAaTPUOTH3MA,
YB@KEHUS K 3aKOHY M INPABOMOPSAIKY, YEJIOBEKY TpyJda M CTaplieMy IOKOJIEHHIO, B3aUMHOTO
yYB@KEHUsS, OEpeXHOro  OTHOMICHUS K  KyJAbTYPHOMY  HACIeIUI0O U TPaauIUsIM
MHOTOHALMOHAIBLHOTO Hapoaa Poccuiickoit Denepannu, NpUpoIe U OKPYKAIOLIEH cpene.

JIMuHOCTHBIE PE3yAbTaThl OCBOCHHUS YUeOHOTO mpeaMeTra «BbHOIorusy T0KHBI OTpaXaThb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCSI PYKOBOJICTBOBATHCS C(OPMHUPOBAHHON BHYTPEHHEH
MO3UIMENH JMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTALMi, TO3UTUBHBIX BHYTPEHHHUX
yOSKJICHUI, COOTBETCTBYIOUIUX TPAJUIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOILECTBa,
pacuMpeHue KU3HEHHOTO OIbITa M ONbITA JIEATENPHOCTH B IPOLIECCE pean3allii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN JESITEIBHOCTH, B TOM YUCIIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU OOy4aromerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O YIEHA POCCUHCKOTO OOIIeCTBa;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TIpaB M OOSM3aHHOCTEH, YBaK€HHE 3aKOHA U
MIPaBOMOPSIIKA;

TOTOBHOCTHh K COBMECTHOI TBOPYECKOH NEATETHLHOCTH MPU CO3JaHUU YYEOHBIX MPOEKTOB,
peleHn: yueOHBIX U M03HABATENbHBIX 33/1a4, BHIIIOJTHEHUN OUOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENIATh COOCTBEHHYIO TMO3UIIMIO [0 OTHOIICHHUIO K SIBICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE  Y4YUTHIBaTh B  CBOMUX JCHCTBUSX  HEOOXOIUMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHS JIIO/ICH C Pa3HBIMH YOSKICHUAMHU, KYIbTYPHBIMU IIEHHOCTSMU M COLIUAIBHBIM
MIOJIOKEHUEM;



TOTOBHOCTh K COTPYIHHYECTBY B TIIPOIIECCE COBMECTHOTO BBINOJHEHUS YYEOHBIX,
[IO3HABATENIbHBIX M HCCIIEIOBATENbCKUX 3a/ad, YBAKUTEIBHOIO OTHOLIEHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYXIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOTO COJCPIKAHNUS;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJOHTEPCKOU EATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTH POCCHICKON TPaXKAAHCKOM UICHTUYHOCTH, TATPUOTH3MA, YBAKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM Iepel PoauHON, ropaocTH 3a CBOM Kpail, CBOIO
Ponuny, cBOM SI3BIK U KyJIBTYpPY, IPOIJIOE U HACTOSAIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHUE K IPUPOTHOMY HACIICIUIO U TAMSATHUKAM IIPUPOBI, TOCTHKECHUAM
Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIOCOOHOCTh OIICHUBATH BKJIAJ] POCCHMCKUX YUEHBIX B CTAHOBIICHHE U Pa3BUTHE OMOJIOTHH,
NOHMMAaHUS 3HAYeHHUs OHOJIOTMM B TO3HAHMM 3aKOHOB MPHUPOJIBI, B JKU3HU YEJIOBEKA H
COBPEMEHHOTO 00IIeCTBa;

uaenHas yoexaEHHOCTb, TOTOBHOCTB K CIYXEHHIO U 3anmTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUMCKOTO HApOa;

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHMBATh CUTYAIIMIO M IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYSICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POAUTEIISAM, CO3JaHUIO CEMBUA Ha OCHOBE OCO3HAHHOTO
MIPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo10B Poccuuy;

4) 3¢TEeTHYeCKOTr0 BOCITUTAHUS:

ACTETUYECKOE OTHOILICHHE K MHUpPY, BKIIOYAsl 3CTETUKY ObITa, HAYYHOT'O M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOIICHUH;

ITOHUMAaHHE SMOLMOHAIIBHOTO BO3JCHCTBUS KUBOU IIPUPOJBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CAaMOBBIPQXEHHIO B DPa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHUE IPOSIBIISTH
KAa4eCcTBa TBOPUYECKOU JIMYHOCTH;

S5) ¢wusuyeckoro BocnuTaHus, (GOPMHPOBAHHMSA  KYJABTYPbl 310pPOBbS W
3MOLMOHAJIBHOI0 0/1aronoJIyYusi:

MOHMMaHUE U peann3anus 370pOBOro U 06e30macHOro oOpas3a >KU3HU (310pOBOE MHUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKUX MPABMII M HOPM, COAJTaHCHUPOBAHHBIA PEXXUM 3aHATUH U OTIIBIXA,
perynaspHass (u3MuUecKash aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIIEHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHUE LEHHOCTH TPaBUJ HWHAWBUIYAIBHOTO W KOJUIEKTMBHOTO 0€3011acHOTO
MIOBEJICHUS B CUTYalUAX, YIPOKAIOIIMX 3I0POBbIO U KU3HU JIIOCH;

OCO3HAHME TOCIEICTBUI M HENPUATHS BPEAHBIX HPUBBIUEK (YHOTPEeOJECHHUS aJIKOTOJIA,
HapKOTHKOB, KYPEHUS);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYJly, OCO3HAaHHE LIEHHOCTH MaCTepCTBa, TPYI0JII00He;

TOTOBHOCTb K AKTUBHOU JEATEIBHOCTH TEXHOJIOIMYECKOU U COLMAIbHOM HAIIPABICHHOCTH,
COCOOHOCTh MHUITMMPOBATH, INIAHUPOBATH M CAMOCTOSATENBHO BBIMOIHATE TAKYIO 1ESTENbHOCTS;

MHTEpPEC K Pa3iM4HbIM cdepam HpoecCHOHATBHON AeATENIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BEIOOp Oynyiel mpodeccruu 1 peaan3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIIAHbL;



TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHMIO U CaMOOOPa30BaHMIO HA MPOTSKEHUH BCEH
KU3HH;

7) 3K0JI0TrN4eCKOr0 BOCIIMTAHMA:

HKOJIOTUYECKHU I1esIeco00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY JKU3HU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIEHUE YPOBHS AKOJOTMUYECKOW KYNbTYphl: MPUOOPETEHUE OMbITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLICHKU UX BO3MOXKHBIX IIOCIICICTBUN ISl OKPYKAIOLIEH CPEIbL;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHUX MPOoOIeM U IyTeil UX PeIIeHuUs;

CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpPETaeMble IPU U3YYCHUH OMOJIOTMM 3HAHUS M yMEHUS
IpU PEUICHUU TMPOOJIeM, CBA3AHHBIX C PALMOHAIBHBIM MPUPOJOIOIB30BaHUEM (COOMIOIeHE
IIpaBWJI NOBEAEHUS B IPUPOJE, HAIPABIECHHBIX HA COXPAHEHHWE DPABHOBECUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, IKOCUCTEM, Onocdepsl);

AKTUBHOE HEIPUATUE NECUCTBUM, IMPUHOCAIIMX BpEI OKpPYXKAlOLIEH NPUPOJHOU Cpene,
YMEHHE TPOTHO3UPOBATH HEOIArOMpUSTHHIE 3KOJIOTMYECKHE IMOCIEACTBUS MPEANPUHUMAECMBIX
JNEUCTBUN U NPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOIO HKOJIOTMUYECKOTO MBIIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIbITa
JESTEIBHOCTH  DKOJOTUYECKOW  HANpaBIECHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HMHU B
[I03HABATEIbHOM, KOMMYHMKAaTUBHOM M COLMAIBHOM IIPAKTHKE, NOTOBHOCTH K YYacTUIO B
IIPAKTUYECKON JESITEIBHOCTH IKOJIOITMUECKOI HANPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIr0 NO3HAHHUS:

C(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAayKl M OOILIECTBEHHOW TNPAKTUKH, OCHOBAHHOTO Ha JMalore KyjbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE A3BIKOBOM M YATATEIbCKON KYJIbTYphI KaK CPEACTBA B3aMMOACHCTBUSA
MEXAY JIFOJIbMU U NIO3HAHUS MUPA;

NMOHMMaHUe crenu@uku OHOJOTMM KaK HayKH, OCO3HaHHsS €€ posu B (OPMHUPOBAHUU
PalMOHATFHOTO HAYYHOTO MBIIIICHHS, CO3JJAHUN LIETOCTHOTO MPEICTaBICHHs 00 OKpYKaloIeM
MHUpE Kak O €OUHCTBE IMPHUPOJBI, 4YeJOBeKa M 0OmecTBa, B MO3HAHUM IPHPOIHBIX
3aKOHOMEPHOCTEH U peIIeHUH MPOoOJIeM COXpaHEHHs! PUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAUUMOCTH OHOJIOTMHU JUIsI COBPEMEHHOW IMBHIIM3AIMH: OOECTICUEeHUs
HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHble IpOoOJIeMbl Pa3BUTHS YEIOBEYECTBA, MMOMCKA MyTEH BBIXOA U3 TI00ATBHBIX
HKOJIOTUYECKUX MPoOIeM u oOecreueHus epexo1a K yCTOMYMBOMY Pa3BUTHIO, PAllUOHATIHLHOMY
MCTOJIb30BAHUIO IPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HH;

3aWHTEPECOBAHHOCTh B MOJYYEHUU OMOJOTMYECKMX 3HAHMM B IIEJSAX MOBBIMICHUS OOIIeH
KYJIbTYpBl, €CTECTBEHHO-HAyYHOH TpPAMOTHOCTH, KaK COCTaBHOM 4YacTH (PYHKIIMOHAIBHOM
IPaMOTHOCTH 00ydaromuxcs, GopMupyeMOi Py U3yYeHUN OMOJIOTHH;

IIOHMMAaHHUE CYIIHOCTH METOJOB IIO3HAHHUS, HUCIOJb3YEMBIX B ECTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJB30BAaTh IOJIydaeMble 3HAHUS JUId aHajdu3a W OOBSCHEHHUS SIBIICHHM
OKpYXXAIOIIEr0 MHpa M MPOMCXOJAIIMX B HEM HM3MEHEHMH, yMEHHE JeiaTb O0OCHOBAaHHBIC
3aKIIOYEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS [aHHBIX C LENbI0 MOJyYEeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OMOJIOTMYECKHE 3HAHUS IS pEIICHUs
po0JieM B peasibHBIX KU3HEHHBIX CUTYaLUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBIATH IPOCKTHYIO U
HCCIIEIOBATENbCKYIO AESITEIbHOCTh MHINBUYAIbHO U B IPYIIIE;



TOTOBHOCTh M CHOCOOHOCTh K HEMPEpbIBHOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO, K
aKTUBHOMY TIIOJIYYE€HUIO HOBBIX 3HAaHUM TO OHOJOTMM B COOTBETCTBUH C IKU3HECHHBIMH
NOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE pe3yNbTaThl OCBOCHUS y4eOHOTro mpeameTra «bHOJIOTHS» BKITIOYAIOT:
3HaYUMBbIC IS (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS  MEXKIUCHUTIIMHAPHBIC
(MeXTpeMETHBIC) 00IIIEHAYYHBIE TIOHSTHSI, OTPKAIOIINE [[ETOCTHOCTh HAYyYHOW KapTUHBI MUPA
U crienu(uKy METOJ0B TIO3HAHMUSI, HCIIOIh3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPIHSI,
SIBIICHUE, TPOIECC, CHUCTeMa, HAyYHBIM (DaKT, MPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICJOBaHKHE, HAOIIOJCHUE, M3MEPEHUE, DKCIICPUMEHT M JIPYTHX), YHUBEPCATbHBIC
yueOHbIe NIeHCTBUS (TIO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), 00ECIICUMBAIONINE
dbopmupoBanre (YHKIHOHATHHOW TPAMOTHOCTU W COI[MAIBHON KOMIETCHIIMH OO0YyJaroIuXxcs,
COCOOHOCTh oOyuaromuxcs UCIOJIB30BAaTh OCBOCHHBIC MEXIUCIUTLTHHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS W YHHUBEpCaIbHbIC YydueOHBIC ICHCTBUS B TIO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

MertanpeaMeTHbIe Pe3ylbTaThl OCBOCHHUS IMPOTPAMMBI CPEIHEro oO0Iero oOpa3oBaHUS
JOJIKHBI OTPAXKATh:

OBi1aieHHe YHHBEPCAIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€HCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIBHO (pOpMYIIHpOBaTh M aKTyalH3UpPOBATh MpOOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIO0JIb30BaTh IPU OCBOCHUY 3HAHHUH MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAJIN3a, CHHTE3a,
CpaBHEHHUSI, KIACCHU(PUKAIUU, OOOOIICHUS), PACKPBIBATh CMBICI OHOJOTHYECKUX TMOHSATUI
(BBLIEISITH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATE CBS3U C APYTUMU TOHATUSIMH);

OTIPENEeNATh ILEeTN JAEATEIbHOCTH, 3ajaBas MapaMeTpbl W KPUTEPHUH WX JOCTHKCHUS,
COOTHOCHTH PE3yIbTATHI ACATEILHOCTHU C MIOCTABJICHHBIMU IICIISIMU;

UCIOJIb30BaTh OHMOJOTHYECKHE TMOHATUS IS OObSCHEHUS (PAKTOB W SIBJICHHM KUBOM
TIPUPOJIBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTHBHBIC, IETYKTUBHBIE, TIO AHAJIOTHH ), BBISIBIISITH
3aKOHOMEPHOCTH U MPOTUBOPEUUS B PACCMATPUBAEMBIX SBICHUSX, (OPMYIHPOBATH BBHIBOABI U
3aKITFOUCHUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CPEJCTBA JAJISl MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHWI B M3y4aeMBIX OMOJIOTUYECKMX OOBEKTaX, a TakKe MPOTUBOPEUMI Pa3HOTO pPoja,
BBISIBJICHHBIX B Pa3IMYHBIX HHPOPMAIMOHHBIX HCTOUHUKAX;

pa3pabaThIBaTh IUIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTEPUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBHE PE3yAbTAaTOB IIENISIM,
OIICHUBATh PUCKHU TIOCIIEACTBUIA JACSITELHOCTH;

KOOPJIMHUPOBATh U BBIOJHATH pPabOTy B YCIOBUSX PEATbHOTO, BUPTYAJIbHOTO U
KOMOWMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 0a30BbIe HCCIEI0BATEILCKHE 1€ CTBUS:



BJIaJICTh HaBBIKAMU y4eOHO-MCCIIEOBATENBCKON U MPOEKTHOM NEATENbHOCTH, HaBBIKAMU
pasperieHus mpoosieM, CocoOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOMCKY METOJIOB
peleHus MPaKTHYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCTIOJNBb30BaTh PAa3IMYHbIC BHJBI JEATEIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaluy, NpeoOpa3oBaHUIO M NMPUMEHEHHIO B YYEOHBIX CUTYaIMsX, B TOM YHCJE IMpH
CO3/IaHUH Y4EOHBIX U COIIMATIBHBIX IPOCKTOB;

(dbopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BIaCTh HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMHU
MOHATUSAMH U METOJAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJauyd B 0OpA30BATEIBHOU NESATEIBHOCTH U
KU3HEHHBIX CUTYallUsX;

BBISIBJIATE TPUYMHHO-CIIEJCTBEHHBIC CBSI3M M aKTyalM3HpOBaTh 3ajady, BBIIBUTATh
TUIOTE3y €€ pelIeHus, HAXOUTh apIyMEHTBI JUIsl JI0Ka3aTeIbCTBA CBOMX YTBEPKICHHH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHUS;

aHAJTM3UPOBATH MOJYYCHHBIE B X0/I€ PEIICHUS 3a/1a4l Pe3yJIbTaThl, KPUTHUECKH OI[CHUBATh
UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYalLlUsIM, OLIEHUBATh PUOOPETEHHBII OTBIT;

OCYIIECTBIIAThH IIEJICHANPABIICHHBIN MOUCK IEPeHOCa CPEICTB U CIOCOOOB NEHCTBUSA B
podecCHOHABHYIO CPEY;

yMETh MEPEHOCUTh 3HAHMS B  [IO3HABATEIbHYI0 M  MPAKTHUYECKyl0  00JacTu
KHU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00IacTei;

BBIIBUT'aTb HOBBIC HJIEH, Ipe/ylaraTb OPUTMHAIBHBIE TMOAXOJAbl M PELICHHs, CTaBHTb
po0OsIeMBbl M 3a/1a4H, JIOTYCKAIOIIKE albTepHATHBHbIC PEILICHHS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX MCTOYHHUKAX HH(OpMAIUK (TEKCTe Y4eOHOro Mmocoowms,
HAyYHO-TIOMYJISIPHOM JIUTEepaTrype, OMOJIOTHYECKUX CIOBAPSX U CHPABOYHUKAX, KOMIIBIOTEPHBIX
06azax IaHHBIX, B VIHTepHEeTe), aHAIM3UPOBaTh WHGPOPMALMIO PA3IMYHBIX BUAOB U (opm
MPEJCTaBICHNS, KPUTUYECKU OLICHUBATH €€ JOCTOBEPHOCTh U HEITPOTHBOPEUUBOCTH;

¢dbopmMynupoBaTh 3ampockl W TPUMEHATH PA3IUYHBIE METOJBl HpPU TOUCKE M OTOOpe
Ouonorudeckoit HHGopMaIUu, HEOOXO0IMMOM JIJIs BBITIOJTHEHUST y4EOHBIX 3a/1a4;

npuoOpeTaTh OMBIT MCIOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEpPILEHCTBOBATH KYJIbTYpPY aKTUBHOTO MCHOJIB30BAHUS PA3IUUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAaNbHYIO (OpMY NpPEACTABICHUS OHMOIOTHYECKON
uHpopMmanuu (cxembl, rpaduKu, IMarpaMMbl, TaOIHIIbI, PUCYHKH U APYTroe);

UCIOJb30BaTh HAy4YHBIM S3BIK B KauyeCTBE CpEACTBa NpU paboTe ¢ OHOJOrHMYecKOn
uHbopManKell: TPUMEHATh XUMHUYECKUE, (U3MUECKHEe M MaTeMaTHUeCKHe 3HAaKH M CHMBOJIBI,
dbopmynel, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh U TPeoOpa3oBLIBATH 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISJHOCTH;

BJIQJICTh HABbIKAMHM pPACMO3HAaBaHWA M 3alUThl HHpOpMAIMU, HHYOPMAITMOHHON
0€301aCHOCTH JTMYHOCTH.

OBiaieHNe YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU /1 CTBUSIMM:

1) o0menwue:

OCYIIECTBIISATh KOMMYHUKALIMU BO BceX cepax >KM3HH, aKTUBHO y4acTBOBATh B JIMAJIOTE
WIA JUCKYCCUU TI0 CYIIECTBY OOCYXJTaeMOW TeMbl (YMEHHE 33a/1aBaTh BOIIPOCHI, BBHICKA3bIBAThH
CYXJICHHs] OTHOCHUTEJIBHO BBINIOJHEHUS TMpeaiaraeMoil 3adayd, YYUTHIBAaTH WHTEPECHl U
COTJIACOBAHHOCTH MO3ULIMH IPYTUX YUACTHUKOB JHAJIOTa MITU TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHS, MOHMMAaTh 3HAUYEHUE COIMAIBHBIX
3HAKOB, IPENOCHIIOK BO3HUKHOBEHUSI KOH(IIMKTHBIX CUTYallUH, YMETh CMATYaTh KOH(QIUKTHI U
BECTU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIIOCO0aMH OOIIEHUS W B3aMMOJACHCTBUS, MOHUMATh HaMEpEHUs
APYrUX JIOJIEH, MPOSIBIATh YBAXKUTEIHHOE OTHOIIEHNE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynHUpOBaTh CBOU BO3PAKECHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) cCOBMeCTHAS [1eITeJIbHOCTD:

MOHMMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHOU pabOTHI mpu
pemeHn OHoIornYecKoi Mpo0IeMbl, 000CHOBBIBaTh HEOOXOJUMOCTH MPUMEHEHHS IPYIIOBBIX
(dbopM B3aUMOJEHCTBUS MPH PEIIEHUH yueOHOH 3a/1auu;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JIEHCTBHH ¢ y4yéTOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN KaX/I0TO 4JeHa KOJUIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOW JESATENBbHOCTH, OPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUUIaH JCMCTBUN, paCIIPENeIIATh POJIM ¢ Y4ETOM MHEHUN
YYaCTHHUKOB, OOCYKJIaTh PE3yabTaThl COBMECTHON PabOTHI;

OILICHUBATh Ka4eCTBO CBOETO BKJIA/Aa U KAXKJOTO YYaCTHHUKA KOMaH/bI B OOIIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE INPOEKTHI, OLEHUBATh MIECH C MO3ULMH HOBHU3HBI, OPUTMHAIBHOCTH,
MIPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIATh IO3UTUBHOE CTPATETHYECKOE IIOBEIEHUE B PAa3IMUHBIX CHUTYaLHsX,
MPOSIBISTH TBOPUYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OByajgeHHe YHMBEPCAJIbHBIMH PeryJSITUHBHBIMU AeiiCTBUAMM:

1) camoopranu3anus:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUIS BBIABICHHUS MNpoOJeM W HMX peleHUs B
KU3HEHHBIX M YUCOHBIX CHUTYaLIUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBBIE U CMBICTIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IMOCTYNKax IO OTHOLIEHUIO K >KMBOW IPUPOJAE, CBOEMY 3/I0POBBIO M 30POBBIO
OKPY>KaIOILNX;

CaMOCTOSITEJIbHO OCYILECTBIISATh TO3HABATENIbHYIO JEATEIbHOCTD, BBIABIATH MPOOJIEMBI,
CTaBUTh M (GOPMYTUPOBATH COOCTBEHHBIE 3aauyd B 00pa30BaTEIbHON JAEATETBHOCTH U
KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTAaBJIATh IUIAH PELICHHs MPOOIEeMbI ¢ YIETOM UMEIOIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENNOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CUTYallHsIM;

pacMpATh paMK1 y4eOHOTO IIpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Je7IaTh OCO3HAHHBINA BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBATH (DOPMUPOBAHUIO M TPOSIBIICHUIO IIUPOKOM SPYIUIIMU B Pa3HBIX 00JaCcTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYpHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;



BJIQJICTh HABBIKAMM TTO3HABATEIBHOMN pe(IIEKCUU KaK OCO3HAHMS COBEpPIIAEMbIX NeHCTBUN
Y MBICTMTEBHBIX MPOIECCOB, UX PE3YIHTaTOB M OCHOBAHUH, HCIIOJIb30BATh MPUEMBI pediercuu
IUISl OLIGHKU CUTYalluH, BBIOOpA BEPHOTO PEILICHUS;

YMETb OLIEHUBATH PUCKHU U CBOCBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIU3€ PE3YJIbTATOB ACSATECIBHOCTH;

3) npuHsATHE ce0s M APYrux:

PUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTAaTKH U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAJIU3€ PE3YJIbTaTOB ACSITECIBLHOCTH;

MPU3HABATH CBOE MPABO U MPABO IPYrUX Ha OMIMOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MU C TIO3ULIUH JPYTrOTO YeIOBeKa.

IHNPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHsie pe3ynbraThl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue st ydeOHoro npeaMera «buosiorus» Hay4dHbIE 3HAHUS, YMEHUS U
crocoObl JIeMCTBUH MO OCBOEHHMIO, MHTEPIpPETAllMM M MPeoOpa3oBaHUIO 3HAHUM, BHJIBI
JEATENbHOCTH TI0 TOJIy4EeHHI0O HOBOTO 3HAHUS W MPUMEHEHHUIO 3HAHUI B Pa3IMYHBIX Y4EOHBIX
CUTYAalIUsIX, @ TAKXKE B PEANbHBIX )KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C Ononorueil. B mporpamme
IpEeJMETHBIE Pe3yNIbTaThl IPEACTABICHBI 110 T0J1aM 00YyUeHHS.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buomnorus» ¢ 10 knacce NomKHBI
OTpaxkarb:

c(OPMHUPOBAHHOCTh 3HAHHM O MECT€ W POJIM OMOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uosoruu, (PyHKIIMOHAIBHONW T'PAaMOTHOCTH YeJIOBEKa Ul PeLIeHUs KU3HEHHBIX 33/1a4;

YMEHHUE PacKphIBaTh COAEp)KaHUE OMOJOTMUECKUX TEPMUHOB U MOHATHN: )KU3Hb, KIIETKA,
opranusM, MeTa0osiu3M (0OMEH BEIIECTB U MPEBpaIlleHUe YHEPTUH ), TOMEOCTa3 (CaMOPErysiIus),
YpPOBHEBasi ~ OpraHu3alys  JKUBBIX  CHCTEM, CaMOBOCIPOM3BEIACHHE  (PENPOAYKIIMS),
HACJIEICTBEHHOCTb, N3MEHUUBOCTb, POCT U PA3BUTHUE;

YMEHHE u3JaraTh OWOJIOTMYECKHE Teopuu (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHAs,
LEHTpaJIbHAsl J0TMa MOJIEKYJsipHOi Oumonorun), 3akousl (I. Menpens, T. Moprana, H. N.
BaBuioBa) u yueHus (0 eHTpax MHOT000pa3us M MPOUCXOKICHUS KyAbTYpHbIX pacTenuii H. U.
BasuiioBa), onpeaenaTh rpaHuLibl UX IPUMEHUMOCTH K XKUBBIM CUCTEMAM;

YMEHHUE BJIQJIETh METOJaMH HAY4YHOTO IMO3HAHMS B OMOJIOTMU: HAONIOJCHHE M ONHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHUH, OpraHM3alus M TPOBEJCHHE OHOJOIMYECKOrO
OKCIEPUMEHTA, BBIJBM)KCHHE THUIIOTE3bl, BBISBICHHUE 3aBUCUMOCTH MEXAY HCCIEIyEMbIMU
BEIMYMHAMH, OOBSCHEHHME TMOIYYEHHBIX PE3ylIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPUI U 3aKOHOB, YMEHHE JIEJIaTh BHIBO/bI HA OCHOBAHUU TIOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U IYKAPHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH MPOLIECCOB: 0OMEHA BELIECTB U
NpPEBpAIlEHUs] PHEPTUU B KIIETKE, (POTOCHHTE3a, IJIACTMYECKOTO U JHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHUS, PA3MHOXKEHUSI, NHIUBUIYAILHOTO Pa3BUTHUSA
OopraHu3Ma (OHTOI'€HE3);

yYMEHHUE NPUMEHATHh MOJTyuYeHHbIC 3HAHUS Ui OOBSICHEHUs OMOJIOIMYECKHX IMPOIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTHYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU C IENIBbI0 00eCTIeYeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI M 370POBbS OKPYKAIOUIMX JIIOJCH, COOMIONEHHUS HOPM



IPaMOTHOTO IOBEACHUS B OKPYXKaIOUIeH NPUPOAHON cpene, MOHUMaHHE HEOOXOIUMOCTH
UCTIOJIb30BAHUS JOCTHKEHUIH COBPEMEHHOW OHOJOTMHM M OMOTEXHOJIOTHH ISl parMOHAIBEHOTO
MIPUPOIOTIONIE30BAHMS;

YMEHHE peliaTh 3JeMEHTapHble TEHETHYECKHE 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEIIMBaHME, CICTUICHHOE HACJIE0BaHUE, COCTABIATh CXeMbl MOHOTHOPHUIHOTO CKPEIMBAHUS
ISl TIpeICKa3aHus HaClleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJHATH JIA0OpaTOpHbIE W MPAaKTUYECKUE pabOThl, COOMIONATh MpaBUiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MH(POPMALKIO OHOJOTHYECKOTO
CoJiepKaHUs, BKJIIOYAIOUIYIO ICEBIAOHAYYHbIE 3HAHUS W3 PA3IMYHBIX HCTOYHHKOB (CPEICTBa
MaccoBOil MH(OpPMAINK, HAyYHO-TIOMYJISIPHBIE MaTepUAIIbl), STUHYECKHE ACIIEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTUH, MEUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OUOJIOTHYECKYI0 HMH(POpPMAIMIO M3 HECKOJBKMX HCTOYHMKOB, TIPAaMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapar OUOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buomnorus» ¢ 11 knacce NOMKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHHM O MECT€ W POJIM OMOJIOTHM B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOHW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
6uonoruu, PyHKIIMOHAIBHOW T'PAaMOTHOCTH YeJIOBEKa JUIs PeLICHUs KU3HEHHBIX 3a/1a4;

YMEHHUE PAaCKPBIBATh COJCPKaHNE OMOJIOTUYECKUX TEPMUHOB M MOHATUI: BUJ, TIOYJISIINA,
reHo(OoHJ, SBONIONMS, JBUXKYIIHME CHIBI ((AKTOPBI) 3BOJIOIUHU, TMPUCTIOCOOIECHHOCTD
OpraHu3MOB, BHJI000pa30BaHHE, SKOJOTUYECKHE (PAKTOPBI, HKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, peIyLIEHTHI, [IeTI UTAaHUs, SKOJIOTHUECKas MUpaMuia, OMOTeoIeHo3, bnocdepa;

yMEHUE Wu3JaraTb OHOJOrMuYeckue Teopur (dBoJonoHHas teopusi Y. JlapBuHa,
CUHTETUYECKasl TEOPUs SBOJIOLNHU ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoAbiieBoro cxoacrsa K. M.
bapa, uepenoBaHus IiaBHbIX HampaBieHMd u myrteil sBosonnu A. H. CeBeproBa, ydeHus O
o6uocdepe B. . BepHaackoro), onpenensrs IpaHULbI UX TPUMEHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHUE BIaJIeTh METOJaMH HAy4YHOTO MO3HAHUS B OMOJIOTMHU: HAOMIOJACHUE U OMHUCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBJICHHH, OpraHM3alus M TPOBEJCHHE OHOJOrMYECKOTO
SKCIIEPUMEHTA, BBIJIBUKCHHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIeTyeMbIMH
BEIMYMHAMH, OOBSCHEHHME TOIYYEHHBIX PE3yIbTaTOB, HCIOJIb30BAHHBIX HAYYHBIX MOHSATHH,
TEOpUH U 3aKOHOB, YMEHHE JeJIaTh BHIBOJIBI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBLICIATH CYIIECTBEHHBIC MPU3HAKH CTPOCHUS OHMOJIOTMUECKUX 0OBEKTOB: BUJIOB,
MOy, TPOIYIIEHTOB, KOHCYMEHTOB, PpEIyLIEHTOB, OHOTEOLEHO30B U HKOCHUCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHONW  HM3MEHUYMBOCTH, €CTECTBEHHOro  0TOOpa,
BUJI000pa30BaHuUs], MPUCIIOCOOIEHHOCTH OPraHU3MOB, JCWCTBHUS 3KOJOTMUYECKHX (PaKTOPOB Ha
OpraHu3MBbl, TIEPEHOCA BEIIECTB M MOTOKA SHEPTHU B 9KOCHUCTEMaX, aHTPOIIOI'€HHBIX U3MEHEHUI B
HKOCHUCTEMaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OMOT€OXMMHMYECKHX IMKJIOB B
ouocdepe;

yYMEHHUE NPUMEHATH MOJTyuYeHHbIC 3HAHUS Ui OOBSICHEHUs OMOJIOIMYECKHX IMPOIECCOB U
SIBIICHUM, JUISl IPUHATHS IPAKTHYECKUX PELICHUH B IIOBCEIHEBHOM KU3HU C IENIbI0 00eCTIeYeHHS
0€30MaCHOCTH CBOETO 3JI0POBbSI U 370POBbS OKPYKAIOUIMX JIIOJCH, COOMIONEHHUS HOPM
IPaMOTHOTO TOBEJEHHSI B OKPYKAIOLIEH NPUPOAHON cpene, MOHMMaHHE HEOOXOIUMOCTH



UCTIOJIb30BAHUSA TOCTHKEHU I COBpEMEHHOHU ouosoruu TSt panroHaIbLHOTO
MIPUPOIOTIONIE30BAHMS;

YMEHHUE pelIaTh 3JIEMEHTAapHbIE OMOJIOTHYECKHE 33Ja4dH, COCTaBIATH CXEMBI IEepeHoca
BEILIECTB U SHEPTUH B IKOCUCTEMAX (LIEMH MUTAHUSA);

YMEHHUE BBIMOJHATE JIa0OpaTOpHbIE W MPAaKTUYECKUEe pabOThl, COOMIONATh MpaBMiia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000PYIOBAaHUEM;

YMEHHE KpPUTHYECKH OIICHMBATh W HHTEPIPETUPOBATH MHGPOPMALNIO OHOJOTHYECKOTO
COJiepKaHMs, BKJIIOYAIONIYIO ICEBIOHAYYHbIE 3HAHUS W3 Pa3IMYHBIX HCTOYHHKOB (CPEICTBa
MaccoBoil MH(pOpMAIMK, HAYYHO-TIOMYJISPHBIE MaTepuaibl), paccMaTpuBaTh TIJI0OATbHbIE
HKOJIOTUYECKUE MPOOIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIeHHs, 0000Imas
OMOJIOTHYECKYI0 HMH(POpPMAIMIO M3 HECKOJBKMX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BaTh
MOHATUIHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTpoabnbie | IIpakTnueckue
NMpOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
1 buonorus xak Hayka 2 0.5 bubmorexa LIOK
https://m.edsoo.ru/7f41¢292
2 JKuBbl€ CCTEMBI M UX OpraHu3alus 1 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB U CTPOCHUE KIIETKU 8 1 1 bubmmorexa HOK
https://m.edsoo.ru/7f41c292
4 KuzHenesTeabHOCTh KIETKU 6 bubmmorexa HOK
https://m.edsoo.ru/7f41¢292
Pa3sMHOXkeHNE U MTHAUBUAYAIBHOE bubmmoreka [IOK
5 5 1 1
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTS U U3MEHUYUBOCTH 2 15 Bubnuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7{41¢c292
7 Cenekuust opranu3mMoB. OCHOBBI 3 1 bubmmoreka [JOK
OMOTEXHOJIOT U https://m.edsoo.ru/7{41c292
8 PeszepBHoe Bpems. ['ogoBas K.p. 1 1 Bubmiorexa LIOK
https://m.edsoo.ru/7{41¢c292
OBIIEE KOJIMYECTBO YACOB I10 34 4 4

I[TPOTPAMME



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 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ KonTtpoabnbie | IlpakTnueckue
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsl
Bubnuoreka [JOK
1
! JBOIMOLKOHKs GHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) BO3HUKHOBEHME U pa3BUTHE XKU3HU Ha 9 1 0.5 bubmmoreka [IOK
3emite ' https://m.edsoo.ru/7f41cc74
3 0 5 | bubmuorexa [JOK
PTaHSMEL 7 ORpYXaromas cpena https://m.edsoo.ru/7f41cc74
4 Coo6 9 1 bubmuorexa [JOK
000111eCTBA U IKOJIOTUYECKUE CHCTEMBI https//m.edsoo.rw/7f41cc74
5 p ) 1 bubmuorexa [JOK
C3CPBHOE BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 4 )5

I[TPOTPAMME



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 IINTAHUPOBAHHUE 10 KJIACC

KoaunuyecTBO 4acoB

DJIeKTPOHHbIe HH(ppoBbIE

Ne Hara
Tema ypoka Bce | Kourpoabubie | IpakTnueckue o0pazoBaTebHbIe
n/n HU3y4YeHUs
ro padoThI padoThI pecypcbl
Bubnuoreka [JOK
1 Bbuosorus B cucrteme Hayk 1 https://m.edso00.1u/863e6122
https://m.edsoo.ru/863e632a
Merto1bl T0O3HaHUA )KUBOM IPUPOIBI.
[TpaxTrueckas padorta Ne 1
2 «IFICHOJILI;OBaHII;e Pa3NUYHBIX METOJOB 1 0.5 Bubmiorexa LIOK
https://m.eds00.ru/863e6122
MIPU U3yYCHUH OUOJIOTHUYECKUX
00BEKTOBY
3 buonorunueckue cucTeMbl, IPOLIECCH U 1 Bubnuoreka [JOK
UX U3yueHHE https://m.edso00.1u/863e6564
4 XHUMHUYECKUM coCTaB KiIeTKU. Boaa u 1 Bubnuoreka [JOK
MUHEpaIbHbIE COJTN https://m.edsoo.ru/863e674¢
5 benxu. CoctaB u cTpoeHue OeKoB 1 bubmmorexa LIOK
https://m.edso0.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
Karanu3aTopsbl. JlaboparopHas padoTa
6 Ne 1 <<I;3yZ§HHe KéffanII/ITIf‘IeCK(I:ﬁ 1 0.5 bubmmorexa LIOK
https://m.edso0.ru/863e6b72
aKTUBHOCTH ()epMEHTOB (Ha IpUMEpe
aMUJIa3bl WIM KaTajaasbl)»
Bubnuoreka [JOK
/ YriesozeL. Jlurm et ! https://m.eds00.ru/863¢6870
8 Hyxneunosblie kucnotel. ATO 1 bubmmorexa LIOK

https://m.edsoo.ru/863e6d5¢c



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

I/ICTOpI/IH U MCTOABI U3YUCHUS KIICTKH.

Bubnuoreka [JOK

BUPYCBI

? Knerounas Teopus https://m.edsoo0.ru/863e6e88
10 Knerka kak 1ie10cTHAs JKHBas CUCTEMA
CrpoeHue dyKapruOTUYECKOU KIIETKH.
JlaGopaTopnas pabota Ne % «3yuyenue BuGmiorexa LIOK
11 CTPOCHIT KIICTOK IzaCTeHHH’ PRUBOTHBIX, 0.5 https://m.eds00.ru/863e6{10
rpHOOB 1 GAKTEpHii O MUKPOCKOTIOM https://m.edsoo.ru/863e716¢
Ha TOTOBBIX MUKPOIIpENapaTax u ux
OTIMCAHUE
Bubnuoreka [JOK
12 OOMeEH BellEeCTB Ui MeTaboIu3M hitps://m.edsoo.ru/863¢766¢
Bubnuoreka [JOK
13 Potocnites. XemocHntes https://m.edso0.ru/863e7¢98
. Bubnuoreka [JOK
14 Onepreteckuii 0Omen https://m.edsoo.ru/863e7aae
JKy3HEHHBIN IUKIT KICTKU. JleneHue
kiIeTkn. Muro3. JlaboparopHas padota BuGmiorexa LIOK
15 Ne 3 «HabnrogeHrne MuTO3a B KIIETKaX 0.5 hitps-//m.edsoo.ru/863e7dcd
KOHYHKA KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernaparax
16 buocunres 6enka. Peakuus MaTpuaHOTO bu6nmoreka [IOK
CUHTE3a https://m.edsoo.ru/863e796e
Bubnuoreka [JOK
17 Tpascasuus — Guocwnres benka https://m.edsoo.ru/863e796e
13 Hexnerounsie Gopmbl )KU3HU — bu6nmoreka [IOK

https://m.edsoo.ru/863e7540



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540

Bubnuoreka [JOK

19 ®opMbI pa3MHOXKEHHUS OPTaHU3MOB https://m.edso0.1u/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJ1eToK. OII0OJ0OTBOPEHUE.
21 Ha60paTopHa: paGOI;a Ne 4 «3yuenue 0.5 Bubmiorexa LIOK
https://m.edsoo.ru/863e81b6
CTPOCHUS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernaparax
22 NunuBuyanbHOE pa3BUTHE OPraHU3MOB bromiorexa LOK
https://m.edso0.ru/863e8436
” I'enernka — Hayka o bubnumoreka [IOK
HACJICACTBEHHOCTH U U3MCHUYHMBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEIOBAHUS
24 HpI/IBHaKO]I;. MOHorHGpI/i[Hoe bubmmorexa HOK
https://m.eds00.ru/863e8878
CKpCIIMBaHNE
UTHOPHUIHOE CKpElUBaHne. 3aKOH
25 563%?/1214?400; (I:{;)C?IHGI,Z[OBEIHI:H e bromiorexa LOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CueruieHHOE HAClIeJOBaHUE MMPU3HAKOB.
JlaGopaTopnas padora Ne 5 «M3yuenue
PE3yIbTaTOB MOHOTHOPHUTHOTO U bubmmoreka [JOK
26 0.5
JIUTUOPUIHOTO CKPEIUBAHUS Y https://m.edso00.1u/863e8c60
Ip030(HUIIBI HA TOTOBBIX
MHUKpOIIpernaparax
7 I'eneruka nona. HacaemoBanue Bubnuoreka [JOK

MMPU3HAKOB, CHCIUICHHLIX C IMOJIOM

https://m.edsoo.ru/863e8c60



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

HN3menunBocTh. HenacneacTeBeHHas
n3MeH4YMBOCTb. JlaboparopHas paboTa

Ne 6. zyuenue moaudukanmoHHOM bubmmoreka [JOK
28 1 0.5
M3MEHYHMBOCTH, TIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHALIMOHHOTO Psi/ia U BAPUAILIMOHHOMN
KpUBOW»
HacnencTBeHHast U3MEHYHBOCTD.
29 JlaGopaTopnas padora Ne 7. «AHanu3 | 0.5 bu6muoreka [IOK
MyTalui y 1po30(HIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpernapaTax»
30 I'eneruka yenoBeka 1 bubmmorexa LIOK
https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600IICHHE TTO TEME
31 «HacnencTBeHHOCTh U U3MEHYUBOCTD 1
OpPraHu3MOBY
32 Cenexius Kak HayKa U IIPOLECC 1 bubmmorexa LIOK
https://m.edso0.1u/863e9214
1 MeToabl ¥ JOCTHKEHUS CEJICKIIUU 1 Bubnuoreka [JOK
pacTeHuil 1 KUBOTHBIX https://m.edso0.1u/863e9214
34 buorexHonorus Kak orpacib | bu6nmoreka [IOK
MIPOU3BO/ICTBA https://m.edso00.1u/863e¢9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



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

11 KJIACC

KoaunuyecTBO 4acoB

JJIeKTPOHHbIe HH(ppoBbIE

Ne Hara
Tema ypoka Kontpoabnbie | IpakTHueckue 00pazoBaTelbHbIE
n/n Bceero U3YYeHHs
padoThbI padoThbI pecypcebl
1 OBOJIIOLHSA U METOJbI ¢€ 1 Bubnuoreka [JOK
U3yYCHUS https://m.edsoo.ru/863ea20e
) Hcropus pazButus | bubmumoreka [IOK
MPECTaBICHUNA 00 IBOIIOIMH https://m.eds00.1u/863e¢9570
3 MukposBontonus 1 Bubmiorexa LIOK
https://m.edsoo.ru/863e9cle
[Momynsius Kak 3JeMEHTapHas
o | o, y
B ' https://m.eds00.ru/863¢99¢c6
«CpaBHEHHE BHUJIOB 110
MOP(}OJIOTHIECKOMY KPUTEPHUIO»
5 JIBroKyIye cuisbl (3JIEMEHTapHbIE 1 bubmumoreka [IOK
(baxTOpHI) 3BONIOLUN https://m.edsoo.ru/863e9da4
6 EctectBenHbIit 0TOOp 1 €r0 | bubmmoreka [JOK
¢bopmbI https://m.edso0.ru/863e9ed0
Pe3ynbTate! sBOIIOIMN:
MPUCTIOCOOICHHOCTh OPTaHU3MOB
U BY a30BaHUE.
7 HaG(f[I?;TGOI:I))Ij:H pabota Ne 2 1 0.5 bubmmorexa LHOK
https://m.edsoo.ru/863e9fde
«Onucanue NpucrnocoOIeHHOCTH
OpranusMa 1 €€ OTHOCUTEIFHOTO
XapakTepa



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

Hamnpasnenus u nmytu

Bubnuoreka [JOK

pa3BUTHE )KU3HU Ha 3eMIIe»

8 MaKpOIBOJIIOLIUU https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOIIOIMN
10 Hcropus xu3Hu Ha 3emiie u
METO/Ibl €€ N3YYCHHS
1 I'mnoTressl MPOUCXOXKICHUS bubmmoreka [IOK
KU3HU Ha 3emiie https://m.edsoo.ru/863eada6
PasBuTue xu3Hu HA 3eMIic 110 Bubnuoreka [JOK
12
spaM | MepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE ATAITbI FBOJIIOIIUU
PacTUTENLHOTO U )KUBOTHOTO
mupa. [Ipakruueckas padora Ne 1 bu6nuoreka [IOK
13 0.5
«M3ydenune ucKomaembIx https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTEHU U )KMBOTHBIX
B KOJUICKITHSIX)
CoBpemMeHHas cuctema bubmmoreka [JOK
14
OpPraHu4ecKoTro MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIONMS YEJIOBEKA bubmuorexa [JOK
(arTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBkymiue cuibl (pakTopsl) bu6nuoreka [IOK
aHTPOTIOTeHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUH IBOJIIOLIUU
YeJoBeKa
13 UYenoseueckue pacsl U bu6nuoreka [IOK
MPUPOJIHBIE aaNTAIlUH YeIOBEeKa https://m.edsoo.ru/863eaca2
PesepBHelit ypok. O600IIeHE 110
19 TeMe «BO3HUKHOBEHME U



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

20

DKoJorus Kak HayKa

21

Cpenbl oOuTaHus u
HKOJIOTUYECKUE (haKTOPbI

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

22

AbnoTtuueckue GaKTopbl.
JlaGopaTopnas padora Ne 3.
«Mopdonoruueckue
0COOEHHOCTH pacTeHUH H3
pa3HBIX MECT OOUTAHUSY.
JlaGopatopnas padora Ne 4.
«BnusHME cBeTa HA POCT U
pa3BUTHE YEPEHKOB KOJIEyCa»

0.5

bubmuorexa [JOK
https://m.edsoo.ru/863ebl0e

23

buoTtnueckue pakrops

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

24

DKOJIOTUYECKHE XapaKTEPUCTUKHI
nonyssauuy. [Ipaktuaeckas
pabota Ne 2 «Iloxcuér
IJIOTHOCTH MOMYJISIIMMA pa3HbIX
BHUJIOB PACTEHUN»

0.5

25

Coo0lmiecTBa OpraHu3MoOB —
OMOIIeHO3

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

26

OKOJIOTUYECKUE CUCTEMBI
(3KOCUCTEMBI)

bubmuorexa [JOK
https://m.edsoo.ru/863eb46a

27

OCHOBHBIE TOKA3aTETH
3KOCUCTEMBI. DKOJOTUYECKUE

nupamubl. CBOMCTBA SKOCUCTEM.

Cyxkueccust

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

28

IIpupoaHbIE S3KOCUCTEMBI

29

AHTpOHOFeHHBIC OKOCHCTEMBI



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

buocdepa — riodanbHas

Bubnuoreka [JOK

30 AKOCUCTEMA 3eMIIH ! https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
o6uocdepsl https://m.edsoo.ru/863ebd 16

32 YenoeuecTBo B Onochepe 3emin 1

13 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
4eoBeYeCTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O600IICHHE

34 teMbl «CooOIiecTBa u 1
9KOJIOTHYECKHUE CUCTEMBD»

OBUIEE KOJIMYECTBO YACOB I10 34 )5

I[TPOTPAMME



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




YUYEBHO-METOJWYECKOE OBECNEYUEHME OBPA3OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 17151 VAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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