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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl M0 OMOJIOTUU TEOPETUYECKYIO OCHOBY ISl OMpEAeNICHUs MOAXOAO0B K (POPMHUPOBAHUIO
cojepkanusi  ydyeOHoro mnpeamera «buonorus» coctaBunu:  KoHmenTtyaibHble nojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJIeH, COAepKaHus, Pe3yabTaTOB O0yUeHUsI U TPEOOBAHUN K YPOBHIO TIOJTOTOBKU BBITYCKHUKOB,
MOJIOKEHUST 00 OOMMX MLEeNIX W MPUHIUIAX, XaPaAKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEIHEro OOIero
oOpazoBanusi B Poccuiickoit denepaiuu, a Takke MOJOXKEHUS O crienrpuke OMOJIOruM, €€ 3HAYCHUU B MO3HAHUU KUBOM
IpUPOJbI U OOECIEUEHUHU CYIIECTBOBAaHHUS 4eIoBeuecKkoro obmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM, ONPEECIICHBI
OCHOBHbIE (DYHKIIMH ITPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o OuonoruM JA€T NpeNCTaBlIE€HUE O LENsIX, 00 o0el cTpareruu oOy4YeHUs, BOCIIUTAHUS U Pa3BUTHS
oOyuaromuxcsi cpelrcTBaMu ydeOHoro npeamera «buosnorus», omnpezaenser o0s3aTeNbHOE NMPEAMETHOE COAEPKAHUE, €ro
CTPYKTYpY, paclpesieleHe Mo pa3jenaM U TeMaM, peKOMEHAYEMYIO MOCIE€0BAaTEIbHOCTh U3yUeHUsl yueOHOro MaTepuania ¢
Y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€U, JJOTMKM 00pa30BATEILHOIO IMpoIecca, BO3PACTHBIX OCOOEHHOCTEN
o0yyarommxcs.

B nporpamme mo OMOJIOTMM TakX e YYMTHIBAIOTCS TPEOOBAHMS K IUIAHUPYEMBIM JUYHOCTHBIM, METaNpeIMETHBIM H
MpPEAMETHBIM pe3ysibTaTaM o0ydeHuss B (POPMHUPOBAHUN OCHOBHBIX BUJIOB yUE€OHO-TIO3HABATEIBHOM JIEATETLHOCTH/yueOHBIX
JENUCTBUN 00YyJarONIUXCsl IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOT0 00pa3oBaHUsI.

B nporpamme no ouonoruu (10—11 kiaccel, 6a30Bblid YPOBEHb) peaiM30BaH MPUHLIUII MPEEMCTBEHHOCTH B U3YYEHUU
Ouosnoruu, 6arofaps 4emy B HEW MPOCMATPUBAETCS HAMPABICHHOCTh HA Pa3BUTUE 3HAHMM, CBSI3aHHBIX ¢ (H)OPMUPOBAHUEM
€CTECTBEHHO-HAYYHOI'0 MUPOBO33PEHMSI, HEHHOCTHBIX OPUEHTALMI JIMYHOCTH, SKOJIOTMYECKOTO MBIIIEHUS, IPEACTaBICHUMI
0 370pOBOM 00Opa3e *KHU3HU U Oepex HbIM OTHOLICHHEM K OKpyXkarouiei npupojaHoit cpeae. [loaToMy Hapsany ¢ u3yuyeHUEM
0011eOMOJIOTUYECKUX TEOpUM, a TaKKe 3HAHWW O CTPOEHUHU JKUBBIX CHCTEM Pa3HOIO pPaHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIOIUX B HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMM YJIEJIEHO BHUMAaHHUE KCIOIb30BAHUIO MOJYYEHHBIX 3HAHUU B
MOBCEHEBHON KU3HU JUIsl pELICHUs MPUKIAAHBIX 3a1ad, B TOM 4YHUCle: NpO(UIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHU
Yesl0OBeKa, MEINKO-TeHETUYECKOT0 KOHCYJIbTUPOBAaHUS, OOOCHOBAaHUS DSKOJOTHYECKH 1IE€JIeCO00pPa3HOTO TOBEICHUS B
OKpYXaroUEerl MPUPOSHON Cpele, aHalIN3a BIUSAHUSA XO3SMCTBEHHOW JESITEIbHOCTH YEJIOBEKA HAa COCTOSIHUE NPUPOJIHBIX U
MCKYCCTBEHHBIX HSKOCHUCTEM. YCHUJIEHME BHHMMAaHHUS K NPUKIAJAHONW HANpaBIEHHOCTH ydeOHOro mnpeamera «buonorus»



MPOJAUKTOBAHO HEOOXOIUMOCTBHIO OOECIEUEHHUs] YCIOBUM [IJIs PEHICHUS OJHOM U3 aKTyalbHBIX 3a7ad IIKOJIbHOTO
OMOJIOTHYECKOTO 00pa3oBaHUs, KOTOpas MpeArojaracT GopMUPOBAHUE y OOYUAIOIMIUXCS CIOCOOHOCTH aJalTHPOBATHCA K
U3MEHEHUAM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOIO MHUpA.

buonorust Ha ypoBHE cpeHero ooiero oopa3oBaHMs 3aHMMaeT BakHOe MecTo. OHa obecrieunBaeT (GOpMUPOBAHUE Y
oOy4Jaronuxcsi MPEACTABICHUA O HAYYHOW KAapTUHE MHpa, pacHmpser ¥ 0000IIaeT 3HAHUS O JKHBOW NpHpoOAE, e
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOW OPTraHU3alMM U HBOJIOLMH, CO3/AaET YCIOBUS NJiA: MO3HAHUS 3aKOHOB >KMBOM
npupoibl, dopMupoBaHus (YHKIIMOHAIBHOM TIPaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO U 0Oe30macHOro oOpasa JKH3HU,
AKOJIOTHYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOILIEHHS K dKUBOU MPUPOJAE U YEIIOBEKY.

Bonbioe 3HaueHne OMOJIOTHS UMEET TaKXKe JJIA PEIICHHUS BOCHUTATENIbHBIX M PAa3BUBAIOIINUX 33]a4 CPEHEro 00IIero
oOpa3oBaHusl, coUuanu3aluu oOyvarmuxcsa. HW3ydenue Ouosormu oOecreyuBaeT yCIOBHS 1 (POpMUPOBaHUS
MHTEIJIEKTYaJIbHbIX, KOMMYHHMKAIIMOHHBIX W HWH(MPOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KyJIBTYpbI, CIIOCOOCTBYET
WHTErpalui OMOJIOTMUECKUX 3HAHUM C MPEACTaBICHUSIMHU U3 APYTHX y4€OHBIX MPEAMETOB, B YACTHOCTU, (DU3UKU, XUMHUH U
reorpaduu. Ha3BaHHbIE TOJNIOKEHUS O TMpeJHA3HaYeHWU YydyeOHoro mpenmera «buosorus» CcocCTaBUIM OCHOBY IS
OTpeIeNICHHs TTOAXO0A0B K OTOOPY M CTPYKTYPUPOBAHUIO €TO COJIEPIKAHUS, MPEJICTABICHHOTO B MPOrpaMme 1o OUOJIOTHUH.

Ot6op coxaepkanusi ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OCYIIECTBIEH C TMO3ULIUM
KYJBTYPOCOOOPa3HOTO MOAX0/1a, B COOTBETCTBUU C KOTOPHIM OOyYaromuecs TOKHBI OCBOUTh 3HAHUSI M YMEHHUSI, 3HAUUMBIC
1utst OpMHUPOBAHUS OOIIEH KyJIbTYpPbI, OTIPEIETSIONINE aIEKBaTHOE MOBEICHUE YEJIOBEKa B OKPYKAIOIIEH TPUPOTHON Cperie,
BOCTpeOOBaHHBIC B IMIOBCETHEBHOM KMU3HU U MPAKTHYECKON AesTeapHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM 3aHUMAIOT
AJIEMEHTHl COJIEpPKaHUsl, KOTOpbIE CIy>KaT OCHOBOHM Il (DOPMUPOBAHMS TMPEIACTABICHUN O COBPEMEHHOW €CTECTBEHHO-
HAay4yHOM KapTHMHE MHpa U IIEHHOCTHBIX OPHUEHTAIUSAX JMYHOCTH, CIOCOOCTBYIOIIMX TyMaHHM3allUh OHOJOTHYECKOTO
oOpa3oBaHUs.

CTpykTypupOBaHUE COJACp)KaHUS Y4eOHOro Marepuaja B MpOTrpaMMe MO OWOJOTHU OCYIIECTBIEHO C YYETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUN 00 OTIMYMTENBHBIX OCOOCHHOCTSAX KWUBOW TPHUPOABI, O €€ YPOBHEBOW OpraHU3AIMH U
ABOJIIONMHU. B COOTBETCTBHUM C 3TUM B CTPYKTYpe Yy4eOHOTO npeamMera « broiaorus BhIICICHBI CICAYIONIUE COIepKaTEIbHbIC
nuHun: «buonorus kak Hayka. MeTojsl HaydHOro MO3HaHUs», «KieTka kak Ouojiormdeckas cucrema», «OpraHu3M Kak
Ouonornueckass cuctema», «CucreMa W MHOTOOOpaswe OpPraHuyYecKOro MHupa», «IBOJIONMS KUBOU MPUPOIBDY,
«IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTH.



Ilens w3ydenust yueOHOro mpenmera «buosnorus» Ha 06a30BOM YpOBHE — OBJIAJICHHE OOYYAIOIIMMUCS 3HAHUSIMH O
CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHW3AIMK JKUBBIX CHCTEM Pa3HOTO paHTa M NMPHOOpETEHHWE YMEHUH HCIOJIB30BATh ITH
3HAHMS JIs1 TPAMOTHBIX JEHCTBUN B OTHOIIEHUH OOBEKTOB KMBOM MPUPOJIbI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX TPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE OOECIEUMBAETCA PEIICHHEM
CJIeIYIOIIUX 3a7a4:

OCBOEHHE OOYYalOIUMHCS CUCTEMbl 3HAHUM O OWOJOTHYECKUX TEOPHUSX, YUYCHHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX,
TUIoTe3aX, MpaBUiiax, CIyXallMX OCHOBOHM Uisi (OPMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHUHE MUpa, O
METO/IaX HAYYHOIO MO3HAHHUSA, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX CHUCTEM PAa3HOTO YPOBHS OpPTraHM3aIuH,
BBIJIAIOIIUXCS] OTKPBITUSIX U COBPEMEHHBIX UCCIIEOBAaHUSAX B OUOJIOTHY;

dbopMupoBaHre y OOyYaroIMXCsl MO3HABATEJbHBIX, MHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEW B TMporiecce
aHaju3a JaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTMU HAYYHBIX B3IJISJOB, UJIEH U MOJIXO0JIOB K U3YUEHHUIO KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHHU3allny;

CTaHOBJICHHE y oOydarouuxcsi o0Imei KyabTyphl, (YHKIIMOHATHLHOM T'PaMOTHOCTH, Pa3BUTHE YMEHHU OOBSICHATH U
OIICHUBATH SIBJICHUSI OKPYXKAIOIIEr0 MHUpa UBOW MPUPOJAbl HA OCHOBAHWM 3HAHUM M OIBITA, MOJYUYCHHBIX MPU U3YUEHUU
OMoJ0orNy;

dbopmMupoBaHrue y OOYYaIOIIMXCS YMEHHI WIIIOCTPUPOBATH 3HAYEHHWE OHMOJIOTMYECKUX 3HAHMN B MPaAKTUYECKOU
NeSITeTbHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTU;

BOCITUTAaHUE YOEKIEHHOCTH B BO3MOXKHOCTHU TO3HAHHUSI YEJIOBEKOM >KHUBOM TPHUPOIBI, HEOOXOAMMOCTH OEpEKHOTO
OTHOIIICHUS K HEU, COOTI0OIEHHS ITUYECKUX HOPM IIPU MPOBEACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHME IIEHHOCTU OMOJIOTMYECKUX 3HAHUM ISl TIOBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpPHI, 1151 POopMUpPOBaHUS
Hay4YHOTO MUPOBO33PEHUS,

MpUMEHEHNE TPUOOPETEHHBIX 3HAHUW W YMEHUW B TIOBCEIHEBHOW JKM3HHM JUISI OIEHKH TOCJIEACTBUI CBOEH
JESTETPHOCTH TO OTHOIICHHIO K OKpYXalomehd cpeae, COOCTBEHHOMY 3/I0POBbIO, OOOCHOBAaHHWE M COOJIOJCHUE MeEp
npoduIaKTUKH 3a00JIeBaHUH.

B cucreme cpennero obimiero oopazoBanus «buosorus», uzydaemas Ha 0a30BOM YpPOBHE, SIBISETCS 0053aTEJIbHBIM
y4eOHBIM TIPEIMETOM, BXOJIAIIMM B COCTaB peaMeTHON o0nacTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHI».



Jlnia uzydenus 6uosoruu Ha 6a30BOM ypOBHE CpeqHEero olrmiero oopazoBanusi orBoautcs 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hegento0), B 11 knacce — 34 yaca (1 yac B Hezenio).



COILEPKXAHUE OBYUYEHUASA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMH C OOUIECTBEHHBIMH, TEXHUYECKUMHU W APYTMMH €CTECTBEHHBIMH HayKaMH,
dbunocodueit, 3TUKON, dCTETUKOW U TpaBoM. Ponb Ouonoruu B (HOPMHUPOBAHMM COBPEMEHHOW HAy4HON KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

Meronbl TMO3HAHMS KUBOM NTPUPOAbl (HAOMIOJEHUE, OHKCIEPUMEHT, ONUCAaHUE, H3MEpPEHHE, KiIacCU(PUKALHMS,
MOJICIUPOBAHUE, CTaTUCTHUECKasi 00pabOoTKa TaHHBIX ).

JemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, k. Yorcon n @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTo/Ibl TO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcronb3oBaHue pa3IMUHBIX METOOB MPU U3yUYEHUU OMOJIOTUUECKUX 0OBEKTOBY.

Tema 2. )KuBble CHCTeMbI U MX OPTraHU3AIUS.

XKusble cuctembl (OMOCHCTEMBI) Kak MpeAMET W3ydeHus Ouojorud. OTivuve >KUBBIX CHUCTEM OT HEOPraHU4eCKOM
MIPUPOIBI.

CaoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3AIMKU OMOCUCTEM: MOJIEKYJISPHBIN, KIETOYHBINA, TKAHEBbIH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, YKOCUCTEMHBIN (OMOTEOIIeHOTUYECKHIT ), OMOC(EepHBIT.

JdeMoHcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIE IPU3HAKH KU3HIW», « Y POBHU OPraHU3ALUN KUBOW IPUPOIBI».

O6opynoBanue: mojaesb MoJiekysbl JIHK.

Tema 3. Xumnueckuii cOCTaB U CTPOCHHUE KJIETKH.

XUMHUYECKHM COCTAB KJIETKU. XUMHYECKHE BJIEMEHTBI: MAKpPO3JIEMEHTBHI, MUKPO3JIEMEHThl. Boma m muHepanbHbIE
BEILIECTBA.

OyHKIIMU BOABI U MUHEpAJIbHBIX BElIECTB B KieTke. [lognepxanue ocMoTHYECKOro OanaHca.



benku. CoctaB u crpoeHue O€aKOB. AMHUHOKHCIOTBI — MOHOMEphl OenkoB. He3ameHuMble W 3aMEHHMBIE
AMUHOKHUCIOTBHl. AMHUHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYphI OCIKOBOM MOJIEKYJIbI (IEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YEeTBEPTUYHASL CTPYKTYpa). XUMHUECKHE CBOMCTBa OeiaKkoB. bruonorndeckue GpyHKInn OEIKOB.

®depMeHThl — OMosoruueckue karaauszaTtopbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP, cyOcTpaTHasl crieuu(pUIHOCTb.
Kodepmentsl. Butamunsl. Otnuunst epMEeHTOB OT HEOPTaHUYECKUX KaTaJln3aTOPOB.

VYrieBoapl: MOHOCaXapuabl (TJIFOKO3a, pr003a U Ie30KCUPHO03a), mucaxapuibl (caxapos3a, JaKTo3a) W MOJHcaxapuabl
(xpaxma, TJIMKOT€H, LEeJUT0J03a). buonornueckue GyHKIUU YIII€eBOJOB.

Jlununel: Tpurauuepuasl, ¢Gocpoaunuapl, crepouasl. ['mapodunsHO-rHaApoPoOHBIE CBoiicTBa. buonoruueckue
¢byskun munuaoB. CpaBHEHUE YITIEBOAOB, OEJIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

Hyxneunossie kucinotel: JIHK n PHK. Hykneotunbl — MoHOMEpBI HyKIEMHOBBIX KUcA0T. Ctpoenne u ¢pynkuun JJHK.
Crpoenue u pynkuuu PHK. Bugst PHK. AT®: ctpoenue u pyHKUIUU.

[Mutonorus — Hayka o kjeTke. KneTtounas teopus — npumep B3auMOJEUCTBUS UIEH U (PAaKTOB B HAyUYHOM MO3HAHUU.
Meronabl n3y4eHus KIETKH.

Krnerka xak menocTHas >xuBas cucreMa. O0mIye Npu3HaKy KIETOK: 3aMKHyTasi Hapy»kHas MemOpaHna, moJiekyisl JJHK
KaK TeHEeTHYECKHUI anmnapar, CucTeMa CUHTe3a Oeska.

Tunel KJIETOK: JyKapuoTHUecKass M NpokapuoTudeckas. OCOOEHHOCTH CTPOEHHUS MPOKAPUOTUYECKOM KIIETKH.
Knerounas crenka Oaxtepuif. CTpoeHHE 3YKapUOTHYECKOW KiIeTKH. OCHOBHBIC OTJIMYUS PACTHTENLHOM, >KUBOTHOW H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, NIMKOKANMKC, uX (GyHkuuu. [Ina3zmarnueckas memOpaHa, eé
cBoiictBa 1 ¢yHKuuu. Llutomnasma u e€ opranouasl. OnHoMeMOpaHHble opraHouabl kietku: JIIC, anmapat [Nonbmxw,
mu30coMbl. [1oryaBTOHOMHBIE OpraHOMBI KJIETKWA: MUTOXOHIPHH, MIacTuabl. IIponcxokaeHne MUTOXOHAPUN U IUIACTHA.
Bunel mnactun. HememOpaHnHble OpraHoMbl KJIETKH: pUOOCOMBI, KJIETOUHBIM LEHTP, LEHTPUOIH, PECHUYKH, >KTYTHUKH.
OyHKIUKA OPraHOUJIOB KJIETKU. BrirroueHus.

SAnpo — perynsatopHbii HeHTp kieTku. CTpoeHue snpa: sjaepHas 000JouKa, KapuoIlia3ma, XpOMaTHH, SIPBILIKO.
XPpOMOCOMBI.

TpaHCcnoOpT BEMIECTB B KJIETKE.

JlemoHcTpanuu:



IToptpetsr: A. JleBenryk, P. I'yk, T. IllBann, M. llnennen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M. Yuikunc, P.
@®panking, K. M. bap.

Juarpammel: «PacnipefieneHne XMMHYECKHX OJJIEMEHTOB B HEXMBOW mpupoie», «PacmpeneneHne XUMUYECKHX
AJIEMEHTOB B KMBOM IIPUPOJIE».

Tabmuupl u cxemsl: «Ilepuoanueckass TabnuIa XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJbl BOJb, «brocuHTes
oenka», «Ctpoenue monekyinsl Oenkay, «Ctpoenue depmenta», «Hyknennosbie kucnotsl. JJHK», «Ctpoenne momnexysl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTPOEHUE KUBOTHOW KIETKW», «CTPOEHUE PACTUTEIBHOW KIIETKNY,
«CTpoeHne MPOKapUOTHYECKON KIIETKW», «CTPOCHHUE AIpa KIETKN», « YTIIEBOIABIY, «JIAHAIBI».

ObopynoBaHHEe: CBETOBOM MHUKPOCKOIN, O00OpYyIOBaHUE AJis MPOBEACHUS HAOMIOACHUN, U3MEPEHUM, HKCIEPUMEHTOB,
MUKpOIpEnapaTbl paCTUTEIbHBIX, d)KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlabopaTopHble U IpaKTHYECKHE PA0OTHI:

JlaGoparopHass pabora Ne 1. «M3ydyeHue KaTaJUTUYECKOW AKTUBHOCTH (EPMEHTOB (HA MpUMEpe aMuiasbl WU
KaTaasbl)».

Jlaboparopnas pabotra No 2. «M3yueHue CTpoeHUs KJIETOK PACTeHUH, JKMBOTHBIX W OaKTEpUl 1MOJ MUKPOCKOIIOM Ha
rOTOBBIX MHUKpOIIpEnaparax u uX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadon3M. ACCUMUIIAIUS (TUTACTHYECKUIT OOMEH) U TUCCUMIIIALINS (SHEPTeTHUECKUil 0OOMeH) —
JIB€ CTOPOHBI €JUHOTO Ipolecca MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUs BEUIECTB U SHEPTUHU B IOHUMaHUU MeTaboIu3ma.

Tunel oOMeHa BemiecTB: aBTOTPO(MHBIA M rerepoTpodHbii. Poias ¢pepmMeHTOB B 0OMEHE BELIECTB M NPEBpPAILLECHUU
SHEPTUHU B KIIETKE.

®dotocunTe3. CBeroBas W TeMHOBas (a3bl dotocuHTe3a. Peaknuu (orocunTeza. DPphekTUBHOCTH (HOTOCHHTE3A.
3HaueHue (QoTOCHHTE3a JUIsl KU3HM Ha 3emie. BiusHue ycnoBuil cpenbl Ha (POTOCHHTE3 M CIOCOOBI MOBBIIIEHUS €rO0
IIPOJYKTUBHOCTHU y KYJIbTYPHBIX PACTCHHU.

XeMocuHTEe3. XeMOCHHTE3UPYIOLIMEe OAKTEPUH. 3HaUYEHUE XEMOCHUHTE3a JIJIs )KU3HU Ha 3eMIie.

DHepreTuueckuil 0OMeH B KJieTKe. Paciienienre BEemeCTB, BbIAEICHUE U aKKYMYJIMPOBAHUE YHEPTUU B KIIETKE. DTarlbl
sHepreTuueckoro oobmena. ['nukonu3. bpoxkenue u ero Buabl. KucnoponHoe okuclieHHe, WIH KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GochopunmpoBanne. DPHEeKTUBHOCTh IHEPTETUIECKOTO OOMEHa.



Peakuuu matpuunoro cunresa. ['enerndeckas nnpopmanus u JJHK. Peanuzanus renernyeckoit uHpopmannu B KIeTKe.
['eneTnueckuil Ko U ero cBoiicTBa. TpaHckpunuus — mMatpuunblid cuHTe3 PHK. Tpancasuus — OnocuHTres Oenka. DTambl
Tpa"casauuu. Konupoanue aMuHOKUCIIOT. Ponb pubocom B OnocuHTese Genka.

Hexknerounsle ¢popMsl xu3Hu — BUpychl. ctopus otkpeitusa BupycoB (/. 1. BaHoBckuii). OcOOEHHOCTH CTPOEHUS U
’KU3HEHHOTO IHMKJIAa BUpycoB. bakrepuodaru. bone3nu pacteHuil, >kWBOTHBIX U YeJIOBEKa, BBI3bIBAEMbIe BHpycamH. Bupyc

nmmyHoaeduiuta uvemoBeka (BUY) — BoszOymmrens CIIWa. OOpatHas TpaHCKpUIIIHS, peBepTasa M HHTETpasa.
[Ipodunaktuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JICBAHUIA.
JemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabnuiel 1 cxembl: «Tumnbl nutanusy, «Metadbonuzm», « MUTOXOHAPUSY, « DHEPreTUUEeCKU 00MeH», «XIJIOpOIIacT»,
«Dotocuntes», «Ctpoenne JIHK», «CtpoeHune u ¢QpyHKuMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «['eHeTmueckuil Komy,
«Bupyco», «baktepuodarny, «Ctpoenue u xxusHeHHbIN nuki supyca CIIM/a, 6akrepuodaray, «Perukarus JJTHK.

O6opynoBanue: moaenu-anrumkanuu «Y npoenue [IHK u tpanckpunmmsy», «buocunres 6enka», «CTpoeHUuEe KIESTKWY,
Mozenb cTpykrypsl JJTHK.

Tema 5. PaMHOKeHHe 1 HHAUBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Kinerounbiii 1uki, Wiy KW3HEHHBIM LUK kiIeTku. MHTepdaza u mutos. Ilpouecchl, mpoTekaromne B UHTEpdase.
Pernmukanus — peakuus matpuunoro cuare3a [JHK. Ctpoenne xpomocoM. XpoMoCOMHBIN Ha00p — KapuoTHM. JUIIonaHbIn
Y TaTUIOMIHBIA XPOMOCOMHBIE HA0OPHI. XpoMatuibl. [[uTomoruueckre OCHOBBI pa3MHOXKEHHS M MHANBUAYATLHOTO PAa3BUTHS
OpPTaHHU3MOB.

Henenue knetkn — muto3. Cragun mutosza. [Iponeccsl, nmponcxoasnme Ha pa3HbIX CTAIHSIX MUTO3a. bronornueckui
CMBICII MUTO3A.

[Iporpammupyemast rubesb KISTKH — aromnTo3.

@®opmbl pa3sMHOKEHHUS OPraHM3MOB: Oecrojioe M monoBoe. Buapl Oecrosoro pa3MHOXKEHHUS: JElIEeHHE HAaJBOE,
MOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIOPOOOpa30BaHME, BEr€TaTUBHOE pa3MHOKEeHHE. MICKyCCTBEHHOE KIIOHMPOBAHUE
OpPraHU3MOB, €0 3HAYEHUE JIJISI CEJICKIIUU.

[TonoBoe pa3MHOKEHHUE, €TO OTIIUMYHS OT OECIIONOTO.



Meiio3. Craguu wmeio3a. Ilporecchl, mpoucxonsiine Ha cTagusx weios3a. IloBemeHue XpoMocoM B MeHoO3e.
Kpoccunrosep. buosiornuecknii CMbICI U 3HAYEHHUE MEN03a.

['ameTorenes — mporiecc 00pa3oBaHUsl MOJOBBIX KIETOK Yy KMBOTHBIX. [lOJIOBBIE *Keje3bl: CEMEHHUKUA M SIMYHUKHU.
OOpazoBaHue W pPa3BUTHE TMOJOBBIX KIETOK — TaMeT (CIepMaro30oui, SHIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
Oco00eHHOCTH CTPOEHHU ANLIEKIETOK U criepMaro3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BuTUE (OHTOreHe3). OMOpUOHAIbHOE pa3BUTHE (IMOpHOreHes3). IDTambl IMOPHOHAIBHOTO
pPa3BUTHS Y TIO3BOHOYHBIX >KMBOTHBIX: ApOOJIEHHME, TacTpyJsius, opranorere3. lloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPUOHAJIBHOTO Pa3BUTHUA: NPSIMOE, HENpsIMOe (JMUYMHOYHOE). BiusHue cpeapl Ha pa3BUTHUE OPraHU3MOB, (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIE YPOJICTBA.

Poct u pa3Butue pacrenuii. OHTOreHe3 HBETKOBOIO PaCTEHUS: CTPOCHUE CEMEHH, CTaIUN Pa3BUTHSL.

JemoHcTpanuun:

TaOmumsl 1 cxembl: «@OpMbI Pa3MHOXKEHUS OPTraHU3MOBY, «J|BOHHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX PACTEHUI»,
«BereraTuBHOE pa3MHOXKEHHE pacTeHUi», «Jlenenue kueTku Oakrepuit», «CTpoeHHE NOJOBBIX KIETOK», «CTpoeHue
xpomocoMbl», «Knerounei uukny, «Pemmukanus [JHK», «Mwurtos», «Menos», «llpamoe u Henmpsmoe pa3BUTHEY,
«I"aMeToreHnes y MJIEKOMUTAIOIINX U YeT0BeKa», « OCHOBHbBIE CTAANN OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIPENAPATHI «CniepmaTo3ou sl MJIEKOITUTAIOLLIETOY, «SlitnekneTka
MJIEKOIIUTAOLIEr0», «KaproknHes3 B KJIETKax KOpEIKa JyKa», MarHUTHas MOJEJb-allUIMKauus «JleaeHue KIeTkn», MOAeIb
JIHK, monens meTadhazHoit XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JIabopatopHas padota Ne 3. «HaOnroieHne MuTO3a B KJIETKaX KOHYMKA KOpEUIKa JyKa Ha FTOTOBBIX MUKPOMpPENapaTax».

JIaGoparopHas padota Ne 4. «3ydyeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIpENnaparax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropus pa3BUTHS TeHETHUKU. Ponb mutonoruu u 3MOPHOJIOTHMM B CTAHOBJIEHUHU
reHeTHKU. BKiiag poccuilckux M 3apyOeKHbBIX YUEHBIX B Pa3BUTHE T€HETUKHU. MeTonbl reHeTHUKU (TMOPHUI0IOTHYECKUH,
LUTOTE€HETUYECKUM, MOJEKYISIpHO-TeHeTHUYeCcKui). (OCHOBHBIE TE€HETUYECKHE TMOHATHUS. ['eHeTHyeckas CHUMBOJIMKA,
HCIIOJIb3yeMasi B CXeMaX CKPEIMBAHMIA.



3aKOHOMEPHOCTH HACIIE/IOBAHUSI MPU3HAKOB, ycTaHOBJIeHHbIE I. MeHneneM. MoHOTHOpUIHOE CKpEIIMBAaHUE. 3aKOH
eaMHO-00pa3us THOPUIOB TEPBOTO TMOKONCHHS. [IpaBmio momMuHUpOBaHHWSA. 3aKOH pAcCIICIUICHUS MPU3HAKOB. [ mmoresa
4uCTOTHI raMeT. [ToHOE M HeMmoJHOe TOMUHUPOBAHUE.

JluruObpuaHoe CKpeliMBaHue. 3aKOH HE3aBUCHMMOTO HAcleJOBaHUs Mpu3HakoB. lluToreHeTmueckue OCHOBBI
TUTHOPUIHOTO CKpPEIIMBAaHKS. AHAIM3HUPYIONIee CKperuBaHue. Vcnonb30BaHNe aHATWM3HPYIONIETO CKPENIUBAHUS IS
ONpeaeIeHUs] TEHOTUIIA OCOOU.

CueruieHHOE HacieaoBaHue npu3HakoB. Padora T. Moprana mo clelIeHHOMY HacjeJoBaHHUIO TeHoB. Hapyienue
CLICIIJICHUS T€HOB B PE3YJIbTATE KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHsI HACIEACTBEHHOCTH. [ €HETUYECKUE KAPTHI.

I'enetnka mnona. XpOMOCOMHOE OIPEAENEHUE TMOoJa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI. |'OMOraMeTHble H
rereporaMeTHbie opranu3mel. HacnenoBanme npu3HakoB, CHEIICHHBIX C MOJIOM.

N3meHunBOCTh. BHabl M3MEHUYMBOCTU: HEHACJICACTBEHHAs M HACJIEICTBEHHas. Poyib cpeapl B HEHACIEICTBEHHOU
M3MEHYHMBOCTH. XapaKTEePUCTHKA MOIU(PUKAIIMOHHON U3MEHUUBOCTH. BapualimoHHbIN psii ¥ BapyualoHHas KpuBas. Hopma
peakiuu mpu3zHaka. KomuyecTBeHHbIE M KaY€CTBEHHbIC MPU3HAKU W UX HOpMa peakuuu. CBoHCTBa MOJIU(PUKAIIMOHHOM
W3MEHYHUBOCTH.

HacnencrBennas, win reHOTUIIMYECKasi, U3MEHUYMBOCTh. KoMOMHATHBHAS H3MEHUUBOCTh. Mei03 1 MOJIOBOM Mpoliecc —
OCHOBa KOMOMHATUBHOW M3MEHUYMBOCTH. MyTanroHHass n3MeHYnBOCTh. Knaccudukamms myTaiuii: reHHbIe, XPOMOCOMHEBIE,
reHoMmHble. YacToTa W mpuyuHbl MyTanuil. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOM
n3meHunBocty H. M. BaBuiosa.

BuesnepHas HacIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuortun demoBeka. OCHOBHBIE METOJIBI T€HETHKH YEJIOBEKA: TCHEATOTHYSCKHUM, OJM3HEIOBBIN,
[IUTOTCHETUYECKHM, OMOXUMUYECKUN, MOJIEKYIIsIpHO-TeHeTHYecKuid. COBpeMEHHOE Ompe/eiieHIe TeHOTUITA: TTOJITHOTEHOMHOE
CEKBEHHPOBAaHKE, TCHOTHIIMPOBaHUE, B TOM umcie ¢ rnomoiisto ITI[P-ananu3a. HacinencTBeHHble 3a00ieBaHUS YEIIOBEKA:
reHHble 0oJie3HHU, OOJIE3HM C HACIEICTBEHHON MpPeapacioio)KEHHOCThIO, XPOMOCOMHBbIE Ooje3Hu. ComaTHdecKue u
reHepaTuBHble MyTanuu. CTBOJIOBbIE KJIETKHU. [IpuHIUIBI 310pOBOTO 00pa3a >KU3HM, JUATHOCTUKHU, MPOPUIAKTUKU H
JICYCHUS] TEHETHMYECKUX OoJe3Hei. Menuko-reHeTHYeCcKoe KOHCYJIbTHPOBAHME. 3HAYEHUE MEIUIIMHCKOW TEHETUKH B
MIPEIOTBPAICHUH 1 JICUCHUN TeHETHUSCKUX 3a00JIeBaHUI YeIOBEKA.



JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabnuupl U cxembl: « MOHOTHUOPUAHOE CKPEIIMBAHUE M €T0 IIUTOTEHETUYECKasi OCHOBA», «3aKOH paCIIEIVICHUS U €ro
[IUTOTEHETUYECKass OCHOBa», «3aKOH YHCTOTHI TameT», «Jurubpumnoe ckpenuBanue», «lluronorudyeckne OCHOBBI
TUTHOPUIHOTO CKpenuBaHus», «Meho3», «B3amMmomelicTBue aielbHBIX TEHOBY», «[ eHeTWdYecKkne KapThl PaCTEHUH,
KUBOTHBIX M 4YeJoBeKa», «l'eHeThka mosa», «3aKOHOMEPHOCTH HACIEIOBAHMS, CIEIUICHHOTO C Mojom», «KapuoTurbl
YeJioBeKa U KUBOTHBIX», «Bumbl uameHunBoctny», «MoaudukalimonHas M3MEHUMBOCThY, «HacnenoBanue pesyc-hakropay,
«I"eHeTnka rpynn KpoBu», «MyTallMOHHAs! U3MEHYUBOCTH.

O6opynoBanue:  Mojenu-ammMkanun — «MoHoruOpumHoe — ckpemnuBaHue», «HemonHoe — HOMHUHHMpOBaHUEY,
«JluruOpuaHoe ckpemuBanuey», «Ilepekpéct XpoMocoM», MUKPOCKON U MHUKpompenapaT «Jlpo3zoduna» (Hopma, MyTanuu
(hOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moceBHON».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnast paborta Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO M JUTHOPUHOTO CKPEIIUBAHUS Y APO30(DUIIBI
Ha FOTOBBIX MUKPOTIpENapaTaxy.

Jlaboparopuass pabora Ne 6. «M3ydyenue MoauUKaIMOHHOW W3MEHUYMBOCTH, MOCTPOCHHE BapUALIMOHHOIO psla U
BAPUALIMOHHOW KPUBOW».

Jlabopatopnas pabota Ne 7. « AHaU3 MyTanuii y 1po30¢uiIbl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Tpaktuueckas padota Ne 2. «CocTaBiieHue U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekidsi Kak Hayka M TpolecC. 3apoxieHue celekuuu u noMectukanus. Yuenue H. M. BaBuioBa o meHTpax
MIPOUCXOXKJICHUS U MHOTO00pa3usi KyJIbTYpPHBIX pacTeHUi. LIeHTpbl MpOUCXOXIeHNs JOMAIIHUX XUBOTHBIX. CopT, Topo7a,
IITAMM.

CoBpeMeHHbIE METOJIbI CENEeKITMU. MacCOBBIM 1 MHIUBUAYATHHBIM OTOOPHI B CEICKIIMU PACTCHUH U )KUBOTHBIX. OTleHKa
aKcTephepa. banszkopoacTBeHHOE cKpeniuBanre — UHOpuauHTr. Yucras nunus. CKpelMBaHUE YUCTHIX JMHMUM. ['eTeposuc,
unu rubpuaHas cwia. HepojacTBeHHoe ckpemnuBanue — ayTopuauHr. OtnanéHHas rtuOpuauzanus U e€  yCIeXH.
NckyccTBEHHBIN MyTareHes3 1 Moly4yeHHue MOJUILTOUA0B. JJOCTUKEHHS CEEKIINU PACTEHUM, JKUBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHonorus kak OTpacib MNPOU3BOACTBA. [ €HHas WHXeHepHus. OTambl co3gaHus pekomOmHantHoM JIHK wu
TPAHCTEHHBIX OpraHu3MoB. Kierounas uHxkeHepus. Kiierouneplie KynabTypbl. MUKPOKJIOHAIBHOE Pa3MHOKEHHE PACTECHHU.
KnonupoBaHue BbICOKOIPOTYKTUBHBIX CEIbCKOXO03HCTBEHHBIX OPIraHU3MOB. DKOJIOTHYECKUE U 3THYECKUE TIpodsieMbl. MO
— T€HETUYECKH MOAU(PHUIIMPOBAHHBIE OPIraHU3MBI.

JleMoHCTpanuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnedenko, M. @. liBanos.

TaOmumps! 1 cxembl: kKapTa «L{eHTpbI MPOUCXOKIEHUSI U MHOT0OOpa3us KyJIbTYpPHBIX pacTeHHiD», «[lopoabl nomamHux
KUBOTHBIX», «CopTa KyJIbTYpPHBIX pacTeHuil», «OtnanéHHas rulOpunmszauus», «Pabotel akagemuka M. @. HMBaHoBay,
«Ilonmumnonnusy», «O0bEKThl OMOTEXHOJIOTUNY, «KIeTOuHbIe KyJIbTYphl U KIOHUpOBaHUE», «KOHCTpynpoBaHue U mepeHoc
TE€HOB, XpPOMOCOM).

OOopynoBanue: MyJSDKM IUIOJOB M KOPHEIUIONOB JUKUX (OPM U KYyJbTYpHBIX COPTOB pacT€HUW, repoapuid
«CenbCKOXO035ICTBEHHBIE PACTCHUSD.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl M JOCTHXKEHHS CEJIEKIMU PACTEeHUH W KUBOTHBIX (HA CEJIEKUHMOHHYHI CTaHLHIO,
IJIEMEHHYIO (pepMy, COPTOMCIBITATENIbHBIA YYacTOK, B TEIUIMYHOE XO3SIMCTBO, J1IA0OPATOPHUIO arpOyHUBEPCUTETA WM
Hay4YHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoIOLIMOHHAST OHOJIOTHS.

[Ipennockulki BO3HUKHOBEHHUSI DBOJIIOLIMOHHOW TEOPUHU. DBOJIOLMOHHAS TeOpus U €€ MecTo B Ouojoruu. BrusHue
ABOJIIOIIMOHHOM TE€OPUHU HA Pa3BUTHUE OMOJIOTUU U IPYTUX HAYK.

CBunerenscTBa 3BOMIONMU. [lameoHTOMOrMYECKHE: MOCIEA0BATEIbHOCTh MOSIBICHUS BUAOB B MaJC€OHTOJOTMYECKOU
JIETOMHCH, TIepeXxoHbie popMbl. buoreorpaduueckue: cxoacTBO U paznudue GpayH u HIop MaTepuKoB U OCTPOBOB.

OMOpPHOIOTHYECKHE: CXOACTBA M PA3INYMsi SMOPUOHOB Pa3HBIX BUOB MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE, PyJAMMEHTApPHbIE OpTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJACTBO MEXAHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX METAa0OJNYECKUX IMyTEH Y BCEX OPTaHU3MOB.



OpomonnoHHasa Teopusa Y. Jlapeuna. [Ipeanocbuikn BOZHUKHOBEHUS TapBUHU3MA. [[BHIKYyIIME CHUIIBI SBOJIFOLMU BUIOB
no JlapBuHy (M30BITOYHOE Pa3MHOKEHHUE NPU OrPAaHUUYCHHOCTH PECypCcoB, HeolpenenéHHas H3MEHYMBOCTh, OOprOa 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN OTOOP).

Cunrernueckas Teopus 3Bomonu (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIHMH.

JIBmoxyiue cuibl ((hakTopbl) HBOJIIOLMK BUAOB B MpUpoAe. MyTallmOHHBIHN Mpoliecc U KOMOWHATUBHAS N3MEHYUBOCTb.
[TonmynsiiMOHHBIE BOJIHBI U Ipeiid reHoB. V3051511 1 MUTpanys.

EcTecTBeHHBIN 0TOOP — HAPaBIAOLUN (akTop 3BOIOLUNA. DOPMBI €CTECTBEHHOT'O 0TOOpA.

[IpucnocoO0aeHHOCTh OPraHU3MOB KaK pe3yJsbTaT 3Boitoluu. [Ipumepsl npucnocobsieHnii y opranu3mMoB. ApoMopdo3bl
Y UANO-aJanTanuu.

Bun u BunooOpazoBanue. Kpurepuu Buga. OcHoBHBIE (DOPMBI BUI000pA30BAHMS: T€OrpaprUecKoe, IKOJIOTUYECKOE.

MaxkposBomtorusi. @opMbl 3BONIOLMU: (DUIeTUYECKasd, TUBEPreHTHAsA, KOHBEpreHTHasl, napauienasHas. HeobpatumocTts
ABOJIFOLUHU.

[IpoucxoxneHne oT HeceuaIn3upOBaHHbIX peKoB. [Iporpeccupyromas cnenuanu3anus. AganTuBHas paguaius.

JdemoHcTpanuu:

[Toptpetsr: K. JInnnei, XK. b. Jlamapk, Y. {apsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, ®. Mromnep, A. H.
CeBepl11OB.

Tabmunslt u  cxembl: «Pa3BuTue oOpraHMdeckoro wmupa Ha 3emie», «3apOoJbllld IMO3BOHOYHBIX KUBOTHBIXY,
«Apxeontepukcy, «Dopmbl 00pbOBI 3a cyliecTBoBaHUE», «EcTecTBeHHBIM 0TOOP», «MHOroo0pasue COpTOB pACTEHHID,
«MHoroo6paszue nopoja *KUBOTHBIX», «[lonmymsaunm», «MyTanmoHHasi ”3BMEHUYUBOCTHY», «ApoMopdo3b», «anoagantanumy,
«O0mmas aerenepanus», «JIBmKyimue cuibl dBoMONMNY, «Kapra-cxema mapmpyrta nyremectsust Y. Jlapsunay, «bopsba 3a
cyuiectBoBanue», «lIpucmnoco0ieHHOCT,  OpraHusMoBy», «l'eorpapuueckoe BUA00OpazoBaHUE», «IKOJIOTHUYECKOE
BHU1000pa30BaHUE.

O6opynoBaHue: KOJJIEKIIMS HACEKOMbBIX C Pa3jIM4YHbIMA THUIIAMH OKpPACKW, HA0Op IUIOJOB M CEMSH, KOJUICKIUS
«IIpumMepsbl 3alUTHBIX MPUCIOCOOIEHUHN Y )KUBOTHBIX», MOAEIb «OCHOBHBIE HANPaBJIECHUS 3BOJIOLUW», 00bEMHAST MOJIETh
«CTpOeHHE rOJIOBHOTO MO3ra O3BOHOYHBIXY.



buoreorpaduyeckas xkapra mupa, Koyekius «PopMbl COXpaHHOCTH HCKOMAEMbIX )KMBOTHBIX M PACTCHHID», MOJEIb
ammumakaiusa — «Ilepekpéct  xpomocom», BnaxkHble npenaparel  «Pa3Butme Hacekomoro», «Pa3zBuTme IATYIIKW»,
Mukponpenapar «Jlpo3zoduna» (Hopma, MyTariuu GopMbl KPbUILEB U OKPACKH TeJla).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 1. «CpaBHeHre BUIOB 110 MOPGHOIOTHIECKOMY KPUTEPHUIOY.

Jlabopatopnas pabota Ne 2. «Onrcanue mprucrocoOJeHHOCTH OpTaHu3Ma U €€ OTHOCHUTEIIHFHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE *KU3HU Ha 3emue.

JloHayuHbIe NPEACTABICHUS O 3apOXKACHUN KU3HU. HayuHble runores3sl BOSHUKHOBEHUS KU3HU Ha 3emiie: aOMOreHe3 U
naHcnepMus. XUMHYEcCKass 3BOJIONUS. AOUOTEHHBIM CHHTE3 OpPraHMYECKWX  BEIIECTB M3  HEOPraHWYECKHX.
DKCneprUMEHTAIBHOE MOATBEPKICHUE XMMUYECKOW 3Botound. HaudanpHble 3Tambl OMONOrMYecKoil 3Bosronuu. ['mmoresa
PHK-mupa. @opMupoBaHue MeMOpPAHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM M HMX 3BOJIIOLMS.
®opMHUpPOBaHUE OCHOBHBIX I'PYIIII KUBBIX OPTaHU3MOB.

Pas3Buture xu3Hu Ha 3emuie 1o 3paM M nepuonam. Karapxeil. Apxeiickas U nmporepo3oickas 3psl. 1laneo3olickas 3pa u
e€ epHuobl: KEMOPUICKUHN, OPAOBUKCKUM, CUITYpPUMCKUH, IEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHU.

Me3o3o0iickas 3pa 1 €€ NepuoAbl: TPUACOBBIN, FOPCKUN, METOBOM.

Kaino3zorickas opa u €€ nepuoabl: MaJIeOreHOBbINA, HEOT€HOBBIN, AHTPOIIOTE€HOBBIH.

XapakTepucTUKa KJIMMATa U TEOJOTMYECKHX NpoueccoB. OCHOBHBIE 3Tallbl 3BOJIOLHUHA PACTUTEIBHOIO U KUBOTHOTO
mMupa. ApoMopo3bl y pacTeHuil 1 )kUBOTHBIX. [losiBIeHNE, pacliBET U BBIMUpPAHUE TPYII KUBBIX OPraHU3MOB.

CucreMa OpraHM4eCKOro MUpa Kak OTpa)KEHUE dBOTIOLUU. OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

OBooLMs 4eNOBEKAa. AHTPOMNOJIOTUS KaK Hayka. Pa3sBUTHE NpencTaBICHUN O NMPOMCXOKICHUM 4elaoBeKa. MeTomsl
M3y4YeHus aHTpororere3a. CxocTBa U pa3andus 4eJIOBEeKa U )KUBOTHBIX. CUCTEMATUYECKOE MOJI0KEHNE YEIIOBEKA.

JIBvokymue cuitbl (pakTopsl) aHTporiorene3a. HacnenctBeHHass N3MEHYMBOCTh M €CTECTBEHHBIN 0TOOp. OOIIECTBEHHBIH
o0pa3 >KU3HH, U3TOTOBJICHHUE OPYAUM TPya, MBIIIJICHUE, PEUb.

OCHOBHBIE CTaAMM M BETBHU HBOJIOLMM YEJIOBEKA: ABCTPAJIONUTEKH, UemoBek yMenbli, YUenoBek NpsAMOXOISIINM,
UYenoBek HeaHaepTanbckuid, YenmoBek pa3dymMHbId. HaxoJku HCKOMaeMbIX OCTAaTKOB, BpeMs CYIIECTBOBaHUS, 00JacThb
pacnpocTpaHeHus, 00BEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY/IHUA.



YenoBeueckue pacbl. OcCHOBHblE OOJIbIIME pachkl: €BpoleoujHasi  (€BpasuiicKas), HErpo-aBCTpajIOuIHas
(’KxBaTOpHUANIbHAS), MOHTOJIOU]IHAS (a3MATCKO-aMEpUKaHCKasi). UepThl MPUCHIOCOOIEHHOCTH NPEACTAaBUTENEH YEIOBEYECKUX
pac K yCJIOBHsM CyllecTBOBaHUsA. EAMHCTBO yenoBedeckux pac. Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: @. Pean, JI. ITactep, A. N. Onapun, C. Mumnep, . FOpu, Y. JlapsuH.

Tabmuupl u cxembl: «Bo3HukHOBeHHEe COJIHEUHON cucTeMbl», «Pa3BuTHe opraHnyeckoro mupa», «PacturenbHas
KJIeTKa», «KnBoTHasa kierka», «[IpokapuoTnueckas kieTka», « COBpeMEHHas CHUCTEMa OpraHu4ecKoro mMupa», «CpaBHeHUE
aHATOMUYECKUX YEPT CTPOCHHMSI YEIOBEKa U YeJIOBEKOOOPa3HbIX 00€3bsIH», « OCHOBHBIE MECTA MAJICOHTOJIOTUYECKUX HAX0J0K
IIPEIKOB COBPEMEHHOIO 4eJIoBeKa», «JlpeBHeimme moan», «/peBHne mronm», «llepBble COBPEMEHHBIE JIIOAWY,
«YenoBeueckue pacb».

Oo6opynoBanue: mynsixu «lIpoucxoxknenue dvenoBeka» (OIOCTbI aBCTPAIONUTEKA, MUTEKAHTPONA, HEAaHJAEpTaiblia,
KPOMAaHbOHIIA), CJICIKU WM U300paKeHUs] KAMEHHBIX OpYyAUl EPBOOBITHOTO YeNoBeKa (KaMHU-YOIIIEpsl, pyousa, ckpedia),
reoXpOHOJIOTHYECKast Tabnuia, KoyeKuus «PopMbl COXpaHHOCTH MCKOMIAEMBIX )KMBOTHBIX M PACTEHUID.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «3yueHne MCKONAaeMbIX OCTATKOB PACTEHHUM U dKUBOTHBIX B KOJUIEKIIUSIX).

DKckypcus «IBONIOLUS OPraHUYECKOTO MUpa Ha 3emMJie» (B €CTECTBEHHO-HAYUYHbIN WM KpaeBeAUYECKUN My3€ei).

Tema 3. Opranu3msl U OKpYysKamoas cpejaa.

OKOJIOTHSI Kak HaykKa. 3aJadd M pa3fenbl 3KOJOrMU. MeToasl 3KOJIOTMYECKUX HCCIEAOBaHUM. OKOJIOTHYECKOEe
MHUPOBO33PEHUE COBPEMEHHOT'O YEIOBEKA.

Cpenpl 00MTaHUs] OPraHU3MOB: BOJHAS, HA3€MHO-BO3/1yIlIHAs, IOYBEHHAs, BHYTPUOPIraHU3MEHHAS.

Oxonornueckue  dakropel. Kimaccudukamus sxonormueckux — (pakTopoB: aOMOTHYECKHE, OHOTUYECKHE W
aHTpoNoreHHble. JleficTBHE 3KOIOTHYecKuX (PAKTOPOB HAa OPraHU3MBI.

AbGunotnyeckue (axkTophl: CBET, TeMIlepaTrypa, BIaXHOCTb. PortomepuoausMm. IIpucmocoOneHus: OpraHu3MoB K
NEHUCTBUIO A0MOTHYECKUX (PaKkTOpoB. bruonornyeckne puTMsl.

buotnueckue gakropsl. Buibl 6MOTHYECKUX B3aUMOJEUCTBUIN: KOHKYPEHIMS, XUIIHUYECTBO, CHMOMO3 U €ro ()OpMBI.
[TapasuTu3Mm, Koomepaiusi, MyTyalu3M, KOMMEHCAIU3M (KBAPTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M, HEHUTpPaIU3M.
3HaueHne OMOTHUYECKUX B3aUMOJICHCTBUM ISl CYyLIECTBOBAHMSI OPraHU3MOB B IIPUPOTHBIX COOOIIECTBAX.



DKOJIOTHYECKHE XapaKTePUCTUKH monyssauud. (OCHOBHBIE MOKAa3aTead MOMYJSIUU: YHCIEHHOCTh, IUIOTHOCTD,
POXKJIaEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpalusl. JJMHaAMUKa YHCIIEHHOCTH NOMYJISIUUU U €€ PEeryIIsIIus.

JdeMoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuupr u cxembl: kapta «lIpupomnsie 30HBI 3emim», «Cpempl OOWUTaHUS OPraHU3MOBY, «DOTOMEPHUOAUIMY,
«JTomymsirumy, «3aKOHOMEPHOCTH POCTa YUCICHHOCTH MOMYJISIITUU HHDY30puH-TY(henbkny, «llumessie nemm.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlabopatopnas pabota Ne 3. «Mopdonoruueckue 0cOOEHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

JlabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYCaY.

[TpakTuueckas padora Ne 2. «IToacy€T MIOTHOCTH MOMYJSIMN pa3HbIX BUAOB PACTCHUI».

Tema 4. CooO1iecTBa M IK0JIOIHYECKHE CUCTEMBbI.

Coo0111ecTBO OpraHu3mMoB — O6uoleH03. CTPYKTYpbl OMOIIEHO3a: BUI0BasI, MPOCTPAHCTBEHHAs, Tpoduueckas (TUIIeBas).
Bunpi-nomMmunantel. CBsi3u B OMOIIEHO3E.

DkoJsiornueckue cucrteMbl (3kocucteMsl). [lonstue 06 skocucreme u GuoreoneHo3e. OyHKIMOHATIBHBIE KOMIIOHEHTBI
HKOCUCTEMBI: MPOAYLUEHThI, KOHCYMEHTBI, peylieHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B 3KocHucTteMe. Tpoduueckue
(numieBbie) ypoBHU 3KocucTeMbl. IlumieBsie nenu u cetd. OCHOBHBIE MOKa3aTeld HKOCUCTEMBI: OMomacca, MPOLyKIUS.
DKOJIOTUYECKHE TUPaMUIbL: POIYKIIMU, YUCICHHOCTH, OruomMacchl. CBOMCTBA AKOCHUCTEM: YCTONYMBOCTH, CAMOPETYJISIIHS,
paszButue. Cykueccus.

[IpupoaHbie 3KocHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO UJIU IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHBIE 3KOCUCTEMBI. ATPO3KOCHUCTEMBI. YPpOO3KOCHCTEMBI. bHOIOTHMYECKOEe U XO34MCTBEHHOE 3HAUYCHHE
arpo3KOCUCTEM U YPOOIKOCHUCTEM.

buopasznoobpasue kak pakTop ycToMunBOCTH IKOCUCTEM. CoXpaHeHrne OMOJIOTUYECKOT0 pasHooOpasus Ha 3eMIie.

VYyenue B. . Bepnaackoro o 6uochepe. ['panuiipi, coctaB u crpykrypa duochepsi. JKuBoe BEmecTBO U €ro PyHKIUH.
Ocob6ennocTtu 6uocdepsl Kak T100anbHOM 3KocucTeMbl. JIlnHaMruuecKkoe paBHOBECHE U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTbl BemiecTB W OHMOT€OXMMUYECKHE IMKJIbI AJIEMEHTOB (yIjiepojia, a3oTa). 30HaJIBbHOCTH OHoChephl.
OcHoBHbIE OHOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpOTIOreHHBIE n3MeHeHus B Onocdepe. [1odanbHbIe SKOJIOTHIECKHE TTPOOIIEMBI.



CocymmecTBoBaHue TPUPOALI U denoBedecTBa. CoxpaHeHrne OuopazHooOpas3us Kak OCHOBA YCTOMUMBOCTH OHMOC(hEpHI.
OcHoOBa pauMOHANIBHOIO YINPABJIECHUS NPUPOAHBIMH pECypcaMu M MX HMCHOJIb30BaHHWE. JlocThkeHus OHMOJOTMM M OXpaHa
PUPOABI.

JdeMoHcTpanuu:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnanckuii.

Tabmumsr u cxemsl: «llumeBbie menn», «buoreHos: coctaB u crpykrypa», «lIpupomnbsie cooOmiectBa», «llenu
OUTaHUsDY, « DKOJIorndecKas nupamuaa», «bruocdepa u uenosek», «IKocucTeMa MHUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOro Jjeca», «buoneHos Bomoémay», «ArpouneHos», «lIpuMmepHble aHTPONOreHHbIE BO3JECUCTBUS Ha HPUPOLY»,
«BaxxHelime MCTOYHMKHU 3arps3HEHHs] BO3AyXa M TPYHTOBBIX Boa», «llouBa — BaxHeilmas cocTaBisitomas Ouocgepsi»,
«®akTopel Aerpaganuu nouBy», «llapHukoBelil 3@dekT», «DakTopbl pagUMOAKTUBHOIO 3arpsi3HeHust Ouocheprl», «Oomas
CTpyKTypa ouocdeps», «Pacnpocrpanenue xu3Hu B Ouocgepe», «O30HOBBIN 3kpaH Ouocheps», «Kpyrosopor yriaepona B
ouocgepe», «KpyroBopot azora B mpupoe».

ObopynoBanue: Moaenb-anmnkanus «Tunuunsle OnoneHo3b», repbapuil «PacturenbHble COOOIIECTBA», KOIIEKIUU
«buoneHo3», «BpeauTenn Ba)KHEUIINX CEIbCKOXO3SMCTBEHHBIX KYJIbTYP», FrepOapuu U KOJUIEKIIMU PACTEHUN U )KUBOTHBIX,
MIPUHAJJICKAIUE K pa3HbIM 2KOJIOTHYECKUM IpynmnaM ojaHoro Bunaa, Kpacuas kaura Poccuiickoii deaepaiuu, n300paskeHUs
OXpaHsE€MbIX BUJIOB PACTEHUI U KUBOTHBIX.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOTPAMMBLI 110 BUOJIOTMM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

Cormacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3YJIbTATAM OCBOCHHS OOYYAIOIIMMUCS MPOrPaMM CPEIHErO
oO1ero 00pa3oBaHMs: JIMYHOCTHBIM, METAIIPEAMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JHMYHOCTHBIX pPE3yIbTaTOB OCBOCHUS Mpeamera «buonorus» BBIIEICHBI CHEAYIOIIUE COCTaBIISIOIIUE:
OCO3HaHUE 00YYaIOIIMMHUCS POCCUMCKON IpaskIaHCKOW UACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH
1 CaMOOIPEEICHUI0, HAIMYUE MOTHUBALIUM K OOYUYEHHIO OMOJIOTHH, 1I€JICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUI
JIUYHOCTU HA OCHOBE KJIFOYEBBIX LIEHHOCTEW M MCTOPUUYECKUX TPAJAUIUN pa3BUTHUSI OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTH U
CIIOCOOHOCTh  OOYYalOIIMUXCS PYKOBOJCTBOBATHCA B CBOEH JICSITENIBHOCTH I[EHHOCTHO-CMBICIOBBIMU  YCTaHOBKAMH,
MPUCYIIUMU CUCTEME OMOJIOTHYECKOTO 00pa30BaHMsl, HAIMYKE HKOJIOTUYECKOTO MPaBOCO3HAHUS, CTIOCOOHOCTH CTABUTh NN
U CTPOUTH )KU3HEHHBIC IIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUsS TpeameTa «bUoNorusy MOCTUrarTCs B €AUHCTBE Y4EOHOM M BOCHUTATEIIHLHOM
JNEATEIbHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUUCKUMHU COLUMOKYJIBTYPHBIMHU, HCTOPUYECKUMH M JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMHU, TIPUHATHIMA B OOIIECTBE MPABWJIAMH M HOPMaMHU MOBEACHHUS U CIOCOOCTBYIOT Ipolieccam
CaMOIO3HAHUS, CAMOBOCIIUTAaHUS U CAMOPA3BUTHSI, PA3BUTUS BHYTPEHHEU IO3ULMU JUYHOCTH, MMATPUOTU3MA, YBAKEHUS K
3aKOHY W TMPaBOIMOPSIKY, YEJIOBEKY Tpyda W CTapllieMy IOKOJICHHIO, B3aUMHOTO YBa)X€HUs, OCPEKHOr0 OTHOIICHUS K
KYJIbTYPHOMY HACJHEOUI0 U TPAAMIMAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickont denepannu, OpuUpoOJI€ U OKPYKAIOMIEH
cpene.

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS yueOHOTO TpenMeTa «bromorusy JoKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
oOydJaronmxcsi PyKOBOJCTBOBATHCA CPOPMUPOBAHHOW BHYTPEHHEW TMO3WIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUCHTAIM{, TO3UTUBHBIX BHYTPEHHHUX YOEXKIECHHM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSAM POCCUHCKOTO
o0111ecTBa, PACHIMPEHUE >KU3HEHHOTO OMbITAa M OMbITA JEATEIHHOCTH B TPOIECCE pealu3allii OCHOBHBIX HampaBJCHUMN
BOCIIUTATENILHOM AEATEIBHOCTH, B TOM YUCJIE B YACTH:



1) rpaskaIaHCKOr0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3WIMK OO0YYaIONMIETOCs KaK aKTHUBHOTO M OTBETCTBEHHOT'O WJIEHAa POCCHHCKOTO
00IIIeCTBA;

OCO3HaHME CBOMX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEN, YBaXKCHUE 3aKOHA U TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTA TPH CO3JAHUU YUYEOHBIX MPOEKTOB, PCIICHWU Y4YEOHBIX H
MMO3HABATEbHBIX 3a]1a4, BBIIIOJIHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIPEAENATh COOCTBEHHYIO MO3UIIUIO MO0 OTHOILIEHUIO K SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATSH €€;

YMEHUE YYUTHIBATH B CBOMX JEHCTBUAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJICUCTBUS JIIOJIEH C pPa3HBIMU
yOeXKIEHUSAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIUATIBHBIM TOJIOKEHHUEM,;

FOTOBHOCTh K COTPYJAHMYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHHUS Yy4e€OHBIX, TO3HABATEIBHBIX W
HCCIIEIOBATENIbCKUX 3a/1ad, YBAXKUTEJIHHOTO OTHOIICHUS K MHEHHIO OIIMOHEHTOB MHPH OOCYXJIEHUM CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

FOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOU JESATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMSA:

c(hOPMHUPOBAHHOCTh POCCUMCKON TPAKITAHCKOW UIACHTUYHOCTH, MATPUOTU3MA, YBAXKCHHUS K CBOEMY Hapoj]y, 4yBCTBa
OTBETCTBEHHOCTHU Tniepesa PoauHONM, roOpaoCTH 3a CBOM Kpail, CBOIO PoJIMHY, CBOM A3bIK M KYJbTYPY, IPOLIJIOE U HACTOSIIEE
MHOTOHAIMOHAJIBHOTO Hapoja Poccuu;

LIECHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAUI0 M MNaMATHUKAM IPUPOAbI, IOCTHKEHUsM Poccunm B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHUBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHME W PAa3BUTHE OWOJIOTHMU, TOHUMAHUS 3HAYCHUS
OMOJIOTHY B TMO3HAHUH 3aKOHOB TIPUPOJIBI, B )KM3HU YEJIOBEKA M COBPEMEHHOTO 00IIEeCTBA;

ueiHas yoe:xx1€HHOCTh, TOTOBHOCTD K CITY’KEHHIO U 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €0 CYb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOr0O HAPOIa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbLHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTHY,;



OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJUTEINSAM, CO3IaHUI0 CEMbH HAa OCHOBE OCO3HAHHOTO MPUHSATHUS LEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBUM C TPAIUIUSAMU Hapo10B Poccuuy;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOIO M TEXHHYECKOTO TBOPUYECTBA, CIOPTA, TPYIa,
OOIIIECTBEHHBIX OTHOIIICHHIA;

MOHUMaHUE IMOLIMOHATILHOTO BO3JEHCTBUSA KUBOU IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMIICHHE MPOSABIISATh KAU€CTBA TBOPUECKOW JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, pOPMUPOBAHUSA KYJIbTYPbI 310POBbS X SIMOUMOHAJIBLHOIO 0JIATOIOJIYYHs:

MMOHMMAaHUE U peau3alus 3J0pOBOro U 0€30MacHOro 00pas3a >KU3HU (3I0POBOE MUTAHUE, COOTIOJICHUE TUTUEHUYECKHUX
NpaBuil U HOPM, COANaHCUPOBAHHBIM PEXUM 3aHATHM M OTAbIXA, peryispHas (u3MYecKas aKTHBHOCTH), OEpEKHOTO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 3710POBBIO;

MOHUMAaHUE [IEHHOCTU TMPaBWJI WHAUBUAYATLHOTO M KOJUIGKTUBHOTO O€30MAaCHOTO TOBEACHUS B CHUTYaIUsX,
YIPOXKAIOIINX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUE MOCIIEICTBUI U HEMPUSATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJTKOT0JIsl, HAPKOTUKOB, KYPEHHUS]);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHUE [IEHHOCTH MacTepCTBa, TPYI10JII00HE;

TOTOBHOCTh K AaKTUBHOW JCSATEIBHOCTH TEXHOJOTHYECKOW ¢  COIMAIbHOM HAIMpPaBIECHHOCTH, CIOCOOHOCTH
WHUIIMUPOBATh, TJIAHUPOBATH U CAMOCTOSTEIIBHO BBIMOJIHATH TaKYIO JIE€ATCIIbHOCTH;

HMHTEpEC K pa3nyHbIM cepam mpodecCUOHATIBHON NIeSITeIbHOCTH, YMEHUE COBEPILATh OCO3HAHHBIN BBHIOOp Oymyiieit
npodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTH ¥ CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHUIO HA MTPOTSHKEHUH BCEH JKU3HMU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOJI€ KaK HICTOUHUKY KM3HU Ha 3eMJie, OCHOBE €€ CyIIIeCTBOBAHUS,

MOBBIIIIEHUE YPOBHS 3KOJIOTUYECKOW KyJIbTYphl: MPUOOpPETEHHE OIbITa IUIAHUPOBAHUS TOCTYIKOB W OLIEHKH HUX
BO3MOYKHBIX IMOCIIEICTBUU [T OKPY’KAIOIIEN CPEBI;

OCO3HaHME TI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;



CIIOCOOHOCTh HCIIOJB30BaTh MPHOOPETaeMble TPU W3YYCHUU OWOJIOTHMH 3HAHUS W YMCHHUS TPU PEIICHUU TPOOJIeM,
CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOIb30BaHUEM (COOIIO/ICHHE TpaBWJI MOBEACHUS B IMPHUPOJE, HANPABICHHBIX Ha
COXpaHEHUE PABHOBECHS B AKOCUCTEMAX, OXPaHy BUIOB, IKOCUCTEM, OMOChEpHI);

AKTUBHOE HENPUATHE ACHUCTBHM, MPUHOCAIIUX BpEH OKPYXAIIIEH NPUPOAHOW Cpele, YMEHHE IPOrHO3UPOBATH
HEOJIaronpUsITHLIE SKOJIOTUYECKHUE TIOCIIEICTBUS MIPEAIPUHUMACMBIX JEHCTBUN U IPEAOTBpAIIATh UX;

HAJIMYKME PA3BUTOIO 3KOJOTHYECKOTO MBIIUIEHUS, 3KOJIOTHYECKOW KYJIbTYpPbI, OIbITA JIESITEIBHOCTH 3KOJIOTHYECKOU
HAIIPaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATbCS HMMHU B IMO3HABATEIbHON, KOMMYHMKATHBHON W COIMAIBHOM IPAKTHUKE,
TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOMN AEATEIBHOCTU dKOJIOTMUECKOW HAIIPABIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECCTBEHHOM
MPaKTUKHU, OCHOBAHHOTO Ha JUAJIOTe KYJbTYpP, CHOCOOCTBYIOIIETO0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE A3bIKOBOW M YUTATEIBCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOJICHCTBUS MEXKY JIIOJIbMU U MO3HAHUS
MHUpA;

MOHMMaHUe crenuduKu OMOJIOTUM KaK HAayKH, OCO3HaHUs €€ poiu B (POPMHUPOBAHUU PAIMOHATBHOTO HAYyYHOTO
MBIIUICHUS, CO3IaHUH 1[ETIOCTHOTO MPECTABICHUS 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IbI, UeTIOBEKa U 0OIIIECTBA,
B MMO3HAHWU MPUPOJIHBIX 3aKOHOMEPHOCTEHN U PEIICHUHU TPOOJIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJOTUM JJISI COBPEMEHHOW IMBHIM3AIMHU: OOECIEYeHUs] HOBOTO YPOBHS Pa3BUTHS
MEUITMHBI, CO3JaHIe TIEPCIIEKTUBHBIX OMOTEXHOJIOTHI, CIOCOOHBIX peliaTh PECYpPCHBIE MTPOOJIEMBI Pa3BUTHS YEIIOBEUYECTBRA,
MOMCKa MyTeW BBIXOAA M3 TJIOOATBHBIX AKOJOTMYECKHUX MNpoOjeM U olOecrnedeHus mepexojia K YyCTOWYHMBOMY Pa3BUTHIO,
palMOHAIbHOMY MCIOJIB30BaHUIO PUPOIHBIX PECYpPCOB U (DOPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTUYECKHX 3HAHWM B TEJSX TMOBBIIMICHUS OOIMIEH KyIbTYPhI, €CTECTBEHHO-
HAay4YHOU IPAaMOTHOCTH, KaK COCTAaBHOW 4acTH (DYHKIIMOHATIBHOW IPAMOTHOCTH O0yUaromuxcs, GopMupyeMon npu nu3ydeHun
OHOJIOTHH;

MOHUMAHHME CYITHOCTH METOJOB IIO3HAHUs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BATh
MoJTy4yaeMble 3HAHUSI U1 aHAIU3a U OOBSICHEHUS SBJICHUN OKPYKAIOIIET0 MUPa U MPOUCXOISIINX B HEM U3MEHEHUM, YMEHHE
nenath 000CHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS TAHHBIX C IEJIbI0 MOTYYEHUSI TOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIHHO HCIIOIb30BaTh OMOJIOTUYECKHIE 3HAHUSA ISl PEUICHHs TPOOJIEM B pEalbHBIX KU3HEHHBIX
CUTYaLMSIX;

OCO3HaHWE IIEHHOCTH HAYYHOW JESTeIbHOCTH, TOTOBHOCTH OCYIIECTBJISTh MPOEKTHYIO M HCCIEI0BATEIbCKYIO
NeSTEIbHOCTh UHJIUBUIYATIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HETPEPHIBHOMY OOpPa30BaHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY IMOJIYYEHUIO HOBBIX
3HaHUU IO OMOJIOTUHU B COOTBETCTBHHU C KHU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MetanpeameTHble pe3ysibTaThl OCBOCHUS Y4eOHOro npeamera «bruonorusy» BKIIOUAIOT: 3HaYUMBbIE 17151 POPMHUPOBAHUS
MHUPOBO33pEHUsI  OOydaroIUXCsl MEXKIUCHMIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIIeHay4YHble TOHSATHUS, OTPAXKAIOILIUE
[[EJTOCTHOCTh HAyYHOUW KapTUHBI MUpa U CICIM(PHUKY METOI0B MO3HAHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO,
DHEprus, IBJICHHE, MPOIIECC, CUCTEMA, HAYIHBIN (DAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEAOBaHNUE,
HAOIIOICHUEe, M3MEpPEHHe, OHKCIEPUMEHT U JPYruX), YHHUBEpCalbHble ydeOHbIE JEHUCTBHS (IIO3HABATEJbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecrieunBamomme (HopMupoBaHue (DYHKIIMOHAIBHONW TPaMOTHOCTH M COIMATILHOM
KOMIETEHIIMM  OOY4YaloIIMUXCsl, CIOCOOHOCTh  OOYy4arolUXCsl  MCIOJIb30BaTh  OCBOEHHBIE  MEXKIWCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIe ACHCTBUS B MO3HABATEIHHON M COITMATBHOMN MPAKTHKE.

MeTtanpeameTHbIe pe3yabTaThl OCBOSHHS MPOTPaAMMBbI CPETHETO OOIIETO 00pa30BaHuUs JOKHBI OTPaXKaTh:

OgiageHne YHMBEPCAJIbHBIMU YUeOHBIMHU NI03HABATEIbHBIMH eHCTBUSIMU:

1) 6a30oBbIe JIOTHYECKHE TeCTBUS:

CaMOCTOSTENbHO (OPMYJIMPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

UCTIONB30BaTh TMPH OCBOCHUHM 3HAHWUN TPUEMBI JIOTMUECKOTO MBINUICHUS (aHaiW3a, CHHTE3a, CpaBHEHUS,
KiIaccuukanmu, o0OOLIEHUs), PACKPBIBaTh CMBICH OHMOJOTMYECKUX MOHATUN (BBIAENSATh MX XapakTEepHbIE NpPU3HAKH,
YCTaHABIIMBATh CBSA3H C APYTUMHU MOHITUSIMH);

ONpEAENATh ULEeNH JeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUM HX JOCTHXKEHMS, COOTHOCHUTH PpE3YJbTaThl
JESTEIbHOCTH C TIOCTABIICHHBIMU TEJISIMH;

MCTIONB30BaTh OMOJIOTHUYECKUE TIOHATUS T 00bsACHEHNUS (DaKTOB U SIBJICHUI KUBOU MIPUPOJIBI;



CTPOUTH JIOTUYECKHE PACCYXKACHUS (MHAYKTHUBHBIE, JEIYKTUBHBIC, 110 aHAJIOTHUH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEUHS B pACCMATPUBAEMBIX SIBIICHUSIX, (DOPMYIHPOBATH BHIBOABI M 3aKIIOUCHHUS,

IIPUMEHATh CXEMHO-MOJICIIBHBIE CPEICTBA Il IIPEACTABIICHUS CYIIECTBEHHBIX CBA3€M W OTHOLICHUM B M3y4aeMBIX
OMOJIOTUYECKUX OOBEKTaX, a TakXKe MPOTUBOPEUMH pPAa3HOTO pOJa, BBIABICHHBIX B Pa3IMYHBIX HHGOPMAIIMOHHBIX
HMCTOYHUKAX;

pa3pabaThiBaTh IUTAH pEHICHHs] TPOOJIEMbl C YYETOM aHaIM3a HUMEIOUIMXCS MAaTepHAIbHBIX M HeMaTepUaIbHBIX
pecypcos;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEISAM, OLICHUBATH PUCKHU IIOCIIECACTBUN
NEeATEIIbHOCTH;

KOOPJIMHUPOBATh U BBIMOJHATE PabOTy B YCIOBUSAX PEaTbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOICHCTBUS;

pPa3BUBAaTh KPEATUBHOE MBIIUIEHUE TPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIe0BATEIbCKHE TeHCTBUS:

BJa/IeTh HAaBBIKAMU Y4YEOHO-HCCIIEAOBATEIbCKOM M IMPOEKTHON JESATENIbHOCTH, HaBBIKAMU pa3pelieHusl MIpodiieMm,
CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TOMCKY METOJOB pELIEHUS MPAKTUYECKUX 3a/1ad, NPUMEHEHHIO
Pa3JIMYHBIX METOAOB MO3HAHMS;

MCIIOJIb30BaTh PA3JIMYHBIE BU/bI JAESITEIBHOCTU MO MOJYYEHUIO HOBOTO 3HAHMS, €r0 MHTEPIPETALMH, TPeoOpa30BaHUIO
Y TIPYUMEHEHUIO B yUeOHBIX CUTYalUsIX, B TOM YHCJIE IIPU CO3/IaHUN YUEOHBIX U COLIMATIbHBIX MPOEKTOB;

(dbopMHpPOBATH HAYYHBIN THUI MBIIJICHUS, BIAI€Th HAYYHOU TEPMUHOJIOTHEH, KITFOUEBBIMU MMOHATUSAMHA U METOJaMHU;

CTaBUThb U (HOPMYIUPOBATH COOCTBEHHBIE 33]]Ja4l B 00pa30BaTEIbHON 1€ATEIbHOCTH U )KU3HEHHBIX CUTYyalUX;

BBISIBJISITh [IPUYMHHO-CIIEICTBEHHBIE CBSA3M U AKTYyaJIM3UPOBATH 3a7ady, BBIIBUTaTh TMIIOTE3Yy €€ PEIICHUs, HaXOIWUTh
apryMEHTBI JUIs JJOKA3aTeIbCTBA CBOMX YTBEPKICHNM, 3aaBaTh IAPAMETPBI U KPUTEPUU PEILLICHHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ PELICHHs 3aJadd pe3yJbTaTbl, KPUTUYECKA OLIEHUBATh MX JOCTOBEPHOCTD,
IIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSAX;

JaBaTh OIICHKY HOBBIM CUTYalUsIM, OIIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYUIECTBJIATH IEJIeHANPABICHHBIN TOUCK IEPEHOCA CPEACTB U CIIOCOOOB EHCTBUS B MPOGECCUOHANBHYIO CPENY;

YMETb NEPEHOCUTD 3HAHUS B TO3HABATEJIbHYIO U MPAKTUYECKYIO 00JIaCTH )KU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTeH;



BBIJIBUTaTh HOBBIC WJCH, TMpeiaraTh OPUTUHAIBHBIE TOAXOAbI W PEIICHHs, CTaBUTh MPOOJEMBI W 3aadH,
JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) paboTa ¢ nuHpopmManmeii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHUKAX HMHPoOpMaUu (TEKCTe Y4YeOHOro mocoOus, HAYYHO-TIOMYJISIPHON
JTUTEpAType, OMOJOTUYECKUX CIOBApSIX M CIPABOYHUKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHeTe), aHAIM3UPOBATH
uHQOpPMAIMIO pa3IMYHBIX BHIOB W (HOPM TIPEACTABICHUS, KPUTHYECKH OICHHBaTh €€ JOCTOBEPHOCTh W
HENPOTHUBOPEUYUBOCTD;

dbopMyIHpOBaTh 3aMpPOChl U MPUMEHATHh PA3IUYHbIE METOJbI MPHU MOUCKE U OTOOpe OMOJOTMYECKON HH(OpMaIUH,
HEO0OXOAMMOM JJIsl BBITIOJTHEHUS yU4eOHBIX 3a]1a4;

MPUOOPETATh OMBIT MCIOIL30BaHUA UH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, COBEPILIEHCTBOBATh KYJIbTYPY
AKTUBHOI'O MCTOJIb30BAHUSI PA3JTUYHBIX MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMANIbHYIO (hOpMY MpeacTaBiieHuss Ouonorudyeckoil mHdopmainuu (cxemsbl, rpadukH,
JarpaMMbl, TaOJUIbI, PUCYHKHU U APYTOE);

WCIIOJB30BaTh HAy4YHBIA S3bIK B KAuyeCTBE CPEICTBAa MpU paboTe ¢ Ouosiornyecko uHdopManmeil: NpUMEHsITh
XUMUYecKue, (pu3nueckue U MaTeMaTHUYeCKHUE 3HaKU U CUMBOJIBI, (OpPMYJIbI, a00peBUaTypy, HOMEHKIIATYPY, UCI0JI30BaTh U
peoOpa30BbIBATh 3HAKOBO-CUMBOJUYECKUE CPEICTBA HATJISIAHOCTH;

BJIA/ICTh HABBIKAMHU PACMO3HABAHUS U 3aIUTHI MHGOPMAIH, THPOPMAIIMOHHOM 0€30MaCHOCTH JTMYHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J1€CTBUSIMU:

1) ob1enne:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax *KU3HU, aKTUBHO y4aCTBOBATH B AMAJIOTE WU JUCKYCCHH IO CYIIECTBY
oOcyxmaemoli TemMbl (YMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3bIBATH CYKICHUS OTHOCHUTEIHHO BBIMTOJHEHUS TMpe/jiaraeMoun
3a/1a4M, YYUTHIBATh UHTEPECHI U COTVIACOBAHHOCTD MO3UIIUHN APYTUX YYACTHUKOB JUAJIOTa WK JUCKYCCUU);

pacmo3HaBaTh HEBepOalbHBIE CpEACTBA OOIIECHUS, TOHUMATh 3HAYEHUWE COIMAIBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS KOH(MJIUKTHBIX CUTYallUM, yMETh CMAT4aTh KOH(QIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIEHUS W B3aUMOJCUCTBHUS, MOHWMATh HaAMEPEHUs JPYTUx JroJed, MPOSIBISATH
YBaXXUTEIHHOE OTHOIICHHUE K COOECETHUKY M B KOPPEKTHOU (hopme hOopMyTHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB.



2) coBMeCTHasi 1eITeJIbHOCTD:

MMOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBHIYAIbHOW paOOTHI MPU PEUICHUU OHOJIOTHICCKON
Ipo0JIeMBbI, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYIIIOBBIX (HOPM B3aUMOJCHCTBUS TIPH PEIICHUH YICOHOW 3a/1a4u;

BBIOMPATh TEMAaTUKY W METOJbl COBMECTHBIX JACHCTBUI C yU4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA
KOJIIIEKTHBA;

MPUHUMATh T[T COBMECTHOW ACSATEIHHOCTH, OPTaHW30BHIBATH W KOOPAWHUPOBATH NEUCTBHUS MO €€ JTOCTHIKEHHIO:
COCTABJIITh IUTAH JICUCTBHH, paclpeicisiTh POJIM C y4ETOM MHEHHUH YYaCTHHKOB, OOCYXIaTh pPE3yJbTaThl COBMECTHOM
paboTHI;

OIICHMBAaTh KAaue€CTBO CBOET0 BKJAJa M KaXKJOTO yYacTHHKA KOMaHIbl B OOIMUH pe3yiapTaT Mo pa3paboTaHHBIM
KPUTCPHUSIM;

TpeiaraTh HOBBIC POCKTHI, OIICHUBATDH HUJIEH C TIO3UITUN HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUICCKON 3HAYUMOCTH;

OCYILIECTBIIATh TO3WTUBHOE CTPATErHYECKOE TIOBEJCHHE B PA3IMYHBIX CHTYaIUsAX, IPOSBIATH TBOPYECTBO H
BOOOpakeHUE, OBITh MHUITHATUBHBIM.

OBJ1ajieHHe YHHBEPCAJbLHBIMH PeryJIsiTHBHBIMHU JeHCTBUSIMMU:

1) camoopranu3anusi:

HCITOJTH30BaTh OMOJIOTUYECKHE 3HAHUS IS BBISBJIICHHSI IIPOOJIEM 1 UX PEIICHUS B )KU3HCHHBIX M YICOHBIX CHTYAIUsX;

BBIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHHUH IEJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBHSAX M IMOCTYIKaX ITO
OTHOIIICHUIO K )KHBOH IIPUPOJIC, CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYIKAFOIITUX;

CaMOCTOSTEIIEHO OCYIIECTBIIATH IMO3HABATEIBHYIO JEATECILHOCTD, BBISIBIATH MPOOJEMBI, CTaBUTh W (OPMYIHUPOBATH
coOCTBEHHBIC 3a/1a4l B 00pa30BaTEILHOMN NCITEILHOCTH M )KU3HEHHBIX CUTYyaITUsX;

CaMOCTOSITEIIbHO COCTABJISITH TUIAH PEIICHUS MPOOJIEMbI ¢ YIETOM UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEM
Y MPEANOYTEHUN;

JaBaTh OIEHKY HOBBIM CUTYAITUsIM;

pactMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHIA;,

JIenaTh OCO3HAHHBIN BBIOODP, aprYMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHCE,

OIICHUBATh IPUOOPETEHHBIN OIIBIT;



CIIOCOOCTBOBAaTh (hOPMHUPOBAHUIO W TPOSIBICHUIO IHPOKOW JPYAUIIMU B Pa3HBIX O0JACTSIX 3HAHWUW, IMOCTOSHHO
MOBBINIATH CBOW 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBCHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIE€SITEIBHOCTbH, OLIEHUBATH COOTBETCTBHUE PE3YyJIHTATOB
LEIISIM;

BJIAJICTh HABBIKAMH ITO3HABATEIIHHON PeICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUI M MBICIUTEIHHBIX TIPOIIECCOB,
UX Pe3yIbTaTOB U OCHOBAHUM, UCIIOJIb30BATh MPUEMBI PEPIICKCUU AJI OLEHKH CUTYallid, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATH PEIIEHUS 110 UX CHUKECHUIO;

NPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

3) npuHsiTHE Ce0sl U APYTUX:

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTAaTKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apPTYMEHTBI JPYTUX IIPU aHAIU3€ PE3YJIbTATOB AESITEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3UIUHU APYTOTro YeIOBEKa.

HHPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynbTaThl 0cBoeHUs nporpammbl COO 1o Ouonoruu Ha 0a30BOM YPOBHE BKIIHOYAIOT crieluuueckue
uist yaebHoro mpenmera «buonorus» HaydyHble 3HAHWS, YMEHUS U CIOCOOBI JEUCTBUI TO OCBOCHHUIO, UHTEPIPETAIIUN U
npeoOpa30BaHUI0 3HAHWM, BUABI JIEATETLHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHMS W TMPUMEHEHUIO 3HAHUW B Pa3IMYHBIX
Y4EOHBIX CUTYyaIlUsX, a TaKKE€ B peajbHBIX JKU3HEHHBIX CHUTYaIMSIX, CBSI3aHHBIX C Ouonorueil. B mporpamme mpeaMmeTHbIC
pe3yJbTaThl MPECTABIICHBI 10 TOJIaM 00yUCHHUSI.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy ¢ 10 knacce NOTKHBI OTpaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUKA O MECTE W POJIM OHWOJOTMM B CHUCTEME HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B
(bopMHUpPOBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHSI, O BKJIAJI€ POCCHICKUX H
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHH, (DYHKIITMOHATBLHON IPaMOTHOCTH Ye€JIOBEKa ISl PEIICHUS YKU3HEHHBIX
3a/1ad;



YMEHUE PaCKpBIBaTh COJCpKaHUE OMOJOTHUUECKHMX TEPMUHOB W TOHSATHMN: JKU3HB, KJICTKA, OPraHU3M, METa0oIm3M
(oOMeH BemIeCTB W MpeBpallleHue SHEPruu), ToMeocTa3 (CaMOperylslus), YpOBHEBas OpTraHU3alMs JKUBBIX CHCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIIHUS), HACIEICTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHUE u3JlaraTh OHOJIOTMYECKHEe Teopuu (KJIETOYHAas, XPOMOCOMHAas, MyTallMOHHas, IEHTpajibHAsg JI0rMa
MOJIEKYJIIpHO# Ononorun), 3akoHsl (I'. Mennens, T. Moprana, H. V. BaBuioBa) u ydenust (0 EHTpaXx MHOTOOOpa3us W
MIPOUCXOXKICHUS KyJIbTYpHBIX pacTenuid H. V. BaBuiioBa), onpeaensiTh rpaHuIlbl ©X TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yMEHHUE BJIaJIeTh METOJJaMU HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMMCAHUE XKUBBIX CHCTEM, MPOIIECCOB U
SBJICHUM, OpraHu3alus U MPOBEJICHHE OMOJOTUYECKOTO AKCIIEPUMEHTA, BBIJIBU)KEHUE THIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTHU
MEXy UCCIEIyeMbIMUA BETMUYMHAMU, OOBSICHEHNE TIOJIYYEHHBIX PE3yJbTaTOB, UCIOIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPUI
1 3aKOHOB, YMEHHE JIeJIaTh BHIBOBI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIICTATh CYIIECTBEHHBIE MPU3HAKA BHUPYCOB, KJICTOK TMPOKAPHUOT M DYKAPUOT, OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTH MPOIIECCOB: 0OMEHA BEIIECTB U MIPEBPAILICHUS SHEPTUH B KIIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M DHEPreTHMYeCKOoro OOMEHa, XEMOCHUHTE3a, MHUTO03a, Meilo3a, OIUIOJIOTBOPEHUS, Pa3MHOXKEHUS,
UHAWBHUIYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3);

yMEHUE TPUMEHATh TOJYICHHBIC 3HAHMS JJI1 OOBSICHEHHSI OWOJIOTHYECKUX IPOIICCCOB WM SIBICHHM, ISl TPUHSTHS
MPAKTUYECKUX PEIIeHWH B TMOBCEAHEBHOW JXU3HU C IETbI0 obOecredeHus] 0e30MacHOCTH CBOETO 3J0POBbS H 3I0POBbS
OKPYXAIOIIUX JIIOACH, COOMIOACHUS HOPM TPaMOTHOTO TOBEICHUS B OKpPYXAIOIIEH MPUPOTHON cpeae, MOHMMaHHUE
HEOOXOJAMMOCTH HCIOJB30BaHUS JOCTWKEHUUW COBPEMEHHOM OHOJIOTMM UM OMOTEXHOJIOTHM JJIS  palrOHAIbLHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE peniaTh DJJEMEHTapHbIe TE€HETHYECKHE 3aJadyd Ha MOHO- W JUTUOPHUIHOE CKpPEIIUBAaHUE, CIICTUIEHHOE
HACJICJIOBAaHUE, COCTABISITh CXEMbl MOHOTHOPHIHOTO CKpENIMBAHUSA Ui TPEACKA3aHMs HACJEOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATh JTAOOPATOPHBIE W TPAKTHYECKHE pabOThI, COONIOMATh TpaBwiIa TpH paboTe ¢ y4yeOHBIM U
71a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIICHHBATh M HHTEPIPETHUPOBATh MH(POPMAINIO OHOJIOTHYECKOTO COACP)KAaHUS, BKITFOYAIOIIYIO
MICEB/IOHAYYHbIC 3HAHUS U3 PA3JIMYHBIX UCTOYHUKOB (CpeICcTBa MacCOBOW MH(OpPMAIIUU, HAYUYHO-TIOMYJISPHBIE MaTEPHAIIbI),
ATUYECKHE aCMIEKThl COBPEMEHHBIX MCCIIEIOBAHUN B OMOJIOTHH, METUIIUHE, OMOTEXHOJIOTHH;



YMEHHE CO37aBaTh COOCTBEHHBIC MHCHMEHHBIE W YCTHBIE COOOIIEHUS, 00001as OHOIOTHUECKYI0 HHGPOpPMAIUIO U3
HECKOJIbKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHITHIHBIN anmapaT OHOJIOTHH.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeamera «buonorus» ¢ 11 knacce 10IKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUW O MecTeé W pPOJM OWOJIOTMM B CHCTEME HAy4YyHOI'O 3HAaHUS €CTECTBEHHBIX HAyK, B
(dbopMUPOBaHUN COBPEMEHHOI €CTeCTBEHHO-HAYYHON KapTHHBI MUpPa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAJE€ POCCUNUCKUX H
3apyOeKHBIX YUEHBIX-OUOJIOTOB B Pa3BUTHE OMOJIOTHH, (YHKIIMOHATBHON IPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUS KU3HEHHBIX
3ajay;

YMEHHUE PaCKpbIBaTh COJAECpKAaHUE OMOJIOTMYECKUX TEPMHMHOB M TOHSATHI: BHUJ, NOMYJALHS, T€HO(DOH], 3BOJIOLUS,
JABWKYIIME CHIIbI ((PaKTOphl) 3BOJIOIMH, NMPUCIOCOOIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, HKOJIOTUYECKHE (PaKTOpPHI,
HKOCHCTEMA, IPOAYIIEHThI, KOHCYMEHTBI, PEYLIEHTHI, IETTN MTUTaHUS, YKOJIOTHYECKask MUpaMua, OMoreoreHos, onocdepa;

YMEHHE u3llaratb Ouojorudyeckue teopun (dBoirormonHas Teopus Y. [lapBuHa, cCHHTETHYECKash TEOPHUS BOJIIOIUH),
3aKOHBI U 3aKOHOMEPHOCTH (3apojsiiieBoro cxoactsa K. M. bapa, uepeioBaHus IJ1aBHBIX HalpaBiICHUM U MTyTeH 3BOJIOLUU
A. H. CeepuoBa, yuenust o ouocdepe B. . Bepnanckoro), onpeaensitb rpaHULbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHE BIIaJIeTh METOJaMH HAyYHOTO TMO3HAHUA B OMOJOTHU: HAOIIOACHUE U OMHCAaHUE KUBBIX CHCTEM, MPOILIECCOB U
SIBIICHUH, OpTraHU3aIisl U MPOBEJCHHE OMOJIOTHYECKOTO DKCIEPUMEHTA, BBIIBI)KEHUE THUIIOTE3bI, BBIBICHUE 3aBUCHMOCTH
MEXIy HCCIEAYEeMbIMH BETMUMHAMHU, OOBSICHEHHE MOTyUYE€HHBIX Pe3yJIbTaTOB, UCTOIH30BAHHBIX HAYYHBIX MOHITHMA, TEOPHIl
Y 3aKOHOB, YMEHHE JIeaTh BHIBO/IbI HA OCHOBAHMHU IMOJIyUYE€HHBIX PE3YyJIbTaTOB;

YMEHHE BBIJICISATh CYIIECTBEHHbIC MPU3HAKU CTPOEHUS OMOJOTHYECKMX OOBEKTOB: BHUJIOB, MOIMYJISILIUMA, MPOIYLIEHTOB,
KOHCYMEHTOB, PEIYyLIEHTOB, OHMOTEOIIEHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIEICTBEHHOW H3MEHUYMBOCTH,
€CTECTBEHHOTO 0TOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH OPTaHW3MOB, NEHCTBUS HKOJIOTHMUYECKUX (PaKTOPOB Ha
OpraHMU3MBbI, MEpEeHOCca BEUIECTB M TOTOKA 3HEPTUU B DKOCHUCTEMaX, aHTPOMNOICHHBIX HM3MEHEHHH B 3KOCHCTEMax CBOEH
MECTHOCTH, KPYTOBOPOTA BEIMIECTB M OMOT€OXUMUYECKHX ITUKIIOB B OMocdepe;

yYMEHHE MPUMEHSTh IOJy4YCHHbIE 3HaHMS ISl OOBSICHEHUS OMOJOTMYECKHUX MPOLIECCOB U SIBICHUM, IS MPUHATHUS
MPAKTUYECKUX PEIICHWH B TMOBCEAHEBHOW JXU3HU C IETbI0 oOecredeHus: 0e30MacHOCTH CBOETO 3/J0POBbS H 3I0POBbS
OKpY)KaIOIIUX JIIOJIeH, COONIONEHHsS HOPM TPaMOTHOTO TMOBEACHHS B OKPYXaloIled NPUPOAHON Ccpeae, MOHUMaHHUE
HEO0OXOIMMOCTH UCTIOIb30BaHUS JOCTHXKEHUN COBPEMEHHOM OMOJIOTHY JIJISl pallMOHAILHOTO MPUPOOIOIb30BAHNUS;



YMEHUE peIIaTh dJEMEHTapHBbIC OMOJOTMUYECKHE 3a7add, COCTABJISATh CXEMBI IEPEHOCA BEIIECTB W DHEPIUHM B
AKOocHUCTeMAax (1IeMU MUTaHUs);

YMEHHE BBINOJHATH JIa0OpaTOpHBIE M MpakTUYecKue paboThl, cOOMIOaTh TpaBWia MpH padoTe C y4eOHBIM U
J1a00paTOPHBIM 000PYIOBaHUEM;

YMEHUE KPUTHUYECKH OIICHUBATh M HHTEPIIPETUPOBATh MH(POPMAIINIO OMOJIOTHYECKOTO COACP)KAHUS, BKIIFOYAIOIIYIO
MICEeBIOHAYYHBIC 3HAHUS W3 PA3JIMYHBIX HCTOYHUKOB (CpeICcTBa MacCOBOW MH(OpMAIIUU, HAYYHO-TIOMYJISPHBIE MaTEPHAIIbI),
paccMaTpuBaTh TII00aIbHBIC YKOJIOTHYECKUE TTPOOIEMbI COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIIICHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIE MUCHMEHHBIE M YCTHBIE COOOIIEHUs, 00001as OMOJOTUYECKYI0 HH(OpMAIUo U3
HECKOJLKIX NCTOYHUKOB, TPAMOTHO MCITOJIB30BATh TOHATHIHHBIN ammmapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoauuyecTBo yacoB DJIeKTPOHHbBIE
HanmeHoBaHue pa3/ie/ioB U TeM un¢poBbie
Ne /i P Konrpoabnbsie IIpakruueckue (witcpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 bronorus xax Hayka 4 05 https://m.edsoo0.ru/7f41c292
bubmuorexa [JOK
2 XK 2
MBLIE CHCTEMBI M HIX Opranusatid https://m.edsoo.ru/7f41c292
. bubmuorexa [JOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 16 1 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 12
VSHEACSHTCIILHOCTD ICTRH https://m.edso0o.ru/7f41c292
5 PazmHoOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 10 1 bubnuotexa [JOK
OpraHU3MOB https://m.edso0o.ru/7f41c292
5 HacnenctBeHHOCTh M K3BMEHYMBOCTD 16 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3smMoB. OCHOBBI 5 bubnnorexka [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41¢c292
bu6mmorexa [IOK
8 Pesepeiioe Bpens 2 https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0 4



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 KITACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HaunmeHnoBanue pa3iejaoB U TeM nudposBbie
Ne n/n P Kontpoabnbsie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bceero o0pa3oBarTejibHbIE
padoThI padoThI
pecypchl
bub6nmoreka [IOK
1 IBOIOIHORHAs OHONOTHA 18 2 https://m.edsoo.ru/7f41cc74
5 BO3HHKHOBEHHE 1 Pa3BUTHE KU3HU Ha 18 1 bubnunoreka LIOK
3emie https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpranusMbl i OKpyXaroIas cpesa 10 2 https://m.edsoo.ru/7f41cc74
bubnuoreka [IOK
4 Coo0111ecTBa ¥ DKOIOTHUECKUE CUCTEMBI 18 https://m.edsoo.ru/7fALecTA
bu6nmorexa LIOK
S Pesepsroe Bpems 4 https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 0 5



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
KoanuectBo yacos DJIeKTPOHHbIE
aTra ungpoBbie
Ne i/ Tema ypoka Konrpoabubie IIpakTuyeckue A p
u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 buosorus B cucreme Hayk https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bl TO3HAHUS JKUBOU PUPOIBI.
[TpakTrueckas padora Ne 1
2 «IEI)CHOJ'IBSOBEIHI/II)G a3JIMYHBIX METOOB 0.5 bubmmorexa [JOK
P A ' https://m.eds00.ru/863e6122
MIPU U3yYEHUH OMOJIOTUYECKUX
O0OBEKTOBY
3 buonornueckue cuctemsl, MPOLECCH U bubmuorexa [IOK
UX U3Y4ECHHE https://m.eds00.ru/863e6564
4 XuMUYeCKui cocTaB KJIeTKH. Boga u bubmuorexa [{OK
MHHEpaJIbHBIE COIU https://m.edsoo.ru/863e674e
5 XUMHYECKUN COCTaB KIeTKU. Boja n
MUHEpaIbHBIE COIU
but6mmorekxa [IOK
6 b .C 0
CITH, LOCTAB H CTPOCHHC DEIKOB https://m.eds00.ru/863e6b72
7 benku. CoctaB u cTpoeHue 6eIKoB
®epMeHTHl — OHOJIOTHYECKHE
8 katanuzaTopskl. JlabopaTtopHast pabota 05 bubmmoreka [JOK

No 1 «M3yueHne kaTamuTHIECKON
AKTUBHOCTH (PEPMEHTOB (Ha MpUMEpe

https://m.eds00.ru/863e6b72



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

amMuIa3bl WIK KaTajaasbl)»

bu6nmmoreka [IOK
o YraeBozet. JiumHaL https://m.edsoi.I ru/863e6870
10 VraeBonsl. JInnunael
bubnuorexa [{OK
11 Hyxnennosbie kucinotel. ATO https://m.e dSO(I)_.[ru 186366d5¢
12 Hyxnennosbie kucnotsl. ATO
13 KonTponbHas padota « XuMu4eckuii bubnuoreka [IOK
COCTaB KJICTKH https://m.eds00.ru/863e6e88
1 VcTopus 1 METOIbI U3YUCHUS KIICTKH.
Knerounas Teopust
15 Knerka Kak 11eJIocTHas JKHBas CUCTEMA
CtpoeHune 3yKapuOTUYECKON KIIETKH.
Jlaboparopuas pabota Ne % «3yuenwue Bumorexa LIOK
16 CTPOCHHA KICTOK IzaCTeHHH’ FHBOTHEIX, 0.5 https://m.eds00.ru/863e6ff0
rPHOOB 1 GaKTEpUid MO MUKPOCKOTIOM https://m.edso0.ru/863e716¢
Ha TOTOBBIX MHKPOTIPENaparax u ux
OTTCaHUE»
bubmmoteka IIOK
17 OOMeH BelecTB WIH METab0IN3M https://m.e dSO(I)_.II’U 18636766¢
18 OOMeH BEIIEeCTB WIIH METa00IN3M
bubnunorexa LIOK
19 ®otocuiTes. XemocHnTes https://m.edsocl)_.[ru/863e7c98
20 ®doTocuHTE3. XEMOCHUHTE3
. bubanoreka IJOK
21 InepreTHieckHii oOmeH https://m.edso;.I ru/863e7aae
22 DOHepreTudyeckuii 0OMeH



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

JKvi3HeHHBIN UK KIeTKHU. [lenenue
kieTku. Mutos. JlabopaTopHas pabora

23 Ne 3 «Habnronenre MUTO3a B KIIETKAX 0.5 ﬁ;IIZHE;T:(;(;?r(S/I; 6367dcd
KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOTMpernaparax»»
24 buocunte3 Oenka. Peakimst bubmuorexa [IOK
MaTpUYHOr0 CUHTE3a https://m.eds00.ru/863e796e
o5 Buocunres Oenka. Peakmus
MaTPUYHOTO CHHTE3a
26 Tpancnsanus — OnocuHTe3 OeKa ﬁg{in;;T:;(;groug 6367960
27 Tpancnsanus — OuocuHTe3 OeKa
28 Hexnerounsie popMbl )KU3HU — bubnuorexa [IOK
BHUPYCBI https://m.edso0.ru/863e7540
29 Kontponsnas padora Ne «Knerka»
bubmmoreka IIOK
30 @OopMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
31 BecriooBoe pa3MHOXKCHHE bubmorexa LOK
https://m.edso0o.ru/863e7f4a
32 Metios
OOpazoBanue 1 pa3BUTHE TOJIOBBIX
KJ1eTOK. OII010TBOPEHHE. BuGmmorexa LIOK
33 JlaboparopHast pabota Ne 4 «3yueHue 0.5 https://m.edsoo.ru/863e81b6
CTPOCHMS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTIperapaTax
34
35 NuauBunyanbHOE pa3BUTHE bubnuotexa [JOK



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

36

OpraHu3MoOB

I/IHI[I/IBI/II[yaJ'IBHOG pa3sBUTHC
OpraHu3mMoB

https://m.eds00.ru/863e8436

37

KonTponbHas pabota «Pa3MHOXKEHHUE U
OHTOT€HE3)

bubnunorexa LIOK
https://m.edso00.ru/863e862

38

39

40

I'enernka — Hayka o
HACJIEICTBEHHOCTH U U3MEHYHBOCTHU
3aKOHOMEPHOCTH HACIEAOBaHUS
pu3HaKoB. MoHOruOpuaHOE
CKpELIMBaHHE

Pemenue 3agau

bubnunoreka LIOK
https://m.edso00.ru/863e8878

41

42

JluruOpuHOE CKpeInuBaHue. 3aKoH
HE3aBHCHUMOT'0 HacJIeJOBaHUs
MIPU3HAKOB

Pemenue 3agau

bubnuoreka [{OK
https://m.edso0.ru/863e89a4

43

48

CueruieHHOE HACJIEeOBaHNE TIPU3HAKOB.
Jlabopartopnast pabora Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO U
JUTUOPUTHOTO CKPEUIUBAHUS Y
Ipo30¢ Bl HAa TOTOBBIX
MUKpOTpernaparax»»

Pemrenue 3agau

0.5

bu6mmoteka IIOK
https://m.edso00.ru/863e8c60

49

50

I'enetuka nona. Hacneqosanue
MPU3HAKOB, CIEIICHHBIX C TTOJIOM

I'enetuka nona. Hacneqosanue
MPU3HAKOB, CLUEIICHHBIX C IIOJIOM

bubnunorexa LIOK
https://m.eds00.ru/863e8c60

51

Pemrenue 3agau



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

N3menunBocTh. HenacnencteenHas
M3MEHUYUBOCTh. JlaboparopHas paboTa
Ne 6. Uzyuenune MmoanukanmoHHOM

bubnunorexa LIOK

52 W3MEHUYHUBOCTH, TIOCTPOCHUE 05 https://m.edso0.ru/863e8efe
BapHAIIOHHOTO PsAJia U BApUAI[MOHHOM
KpUBOI»

53 Pemenwue 3amau
HacnenctBenHas ”3MEHYHBOCTb.

54 Jlaboparopnas pabota Ne 7. «AHanu3 05 bubnnorexa [JOK
MyTalui y 1po30(UIIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIperiapaTax

55 Pemenue 3agau

bubmmoreka [JOK

>3 Penieriica wenosexa https://m.edso:;.[ ru/863e8d78

54 I'enernka yenoBeka
PezepHblil ypok. O60011eHuE 110 TeEMe

55 «HacnencTBeHHOCTh U U3MEHYUBOCTD
OpPTaHHU3MOB»

56 KonrtponbHas pabora

57 Cenekius Kak HayKa U MPOLECC bubnmorexa IOK

https://m.eds00.ru/863e9214

58 MeToabI M TOCTHKEHUS CEJIEKITNU but6mmorekxa [IOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

59 Pemrenne 3agau

60 Pemenue 3amau

61 buortexHonorus kak orpacib bubnmnorexa [JOK
MIPOU3BOJCTBA https://m.edso0.ru/863e9336

62 Pemenue 3amau



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

63

Hrtoroas KOHTpoOJIbHAS

64

Peszepn

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME

34




11 KITACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoka Bcero Konrpoapueie  Ipaxruueckue u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
1 OBOJIIOLMS U METOJIbI €€ U3YUYEeHUS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 HcTopus pa3BuTHs NpeacTaBIeHU 00 1 bubmmoreka [JOK
3BOJIIOLUU https://m.edso0.ru/863e9570
bubnunoreka LIOK
3 Mitipossostrowts 1 https://m.edsoo.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 HI:16opjTopHI;;1 pabota Jﬁg 1 1 0.5 buomorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHUJIOB T10
MOP(}OIOTHUECKOMY KPUTEPHIO)
5 JIBuoKyIye cumbl (31eMeHTapHbIe 1 bubmuoreka [JOK
(bakTOpbI) SBONIOINH https://m.edsoo.ru/863e9da4
. bubmuoreka [JOK
6 EctectBeHHbIi1 0TOOD 1 ero (opMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BUJ000pazoBanue. JlabopaTopHas 1 05 bubnuotexa [JOK
pabota Ne 2 «Oncanue https://m.edso0.ru/863e9fde
MPHUCTIOCOOTICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIIHOTO XapaKTepar»
8 Hanpasnenus u mytu MakpO3BOJIOIUN 1 bubnuotexa [JOK



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

https://m.edsoo.ru/863e9cle

9 HeobpaTumocTs 3BOMIONINAN
10 Ucrtopus xxu3Hu Ha 3emiie 1 METObI €€
U3Y4EHUS
1 ['unore3bl NpouCcX 0K AEHUS )KU3HU Ha Bbu6muotexa [JOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIiie 1o 3pam U bubnmnoreka HOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHHOTO U KUBOTHOTO MHPA. BuGmorexa [IOK
13 [TpakTuueckast paborta Ne 1 «I/IszlquI/Ie 0.5 https://m.edsoo.ru/863eaghe
MCKOIIA€MbIX OCTATKOB PACTEHUU U
JKUBOTHBIX B KOJUTCKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4ecKoro bubmmoreka [JOK
Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIKUS YeTIOBEKa (aHTPOIIOTEHE3) ]r?tilr?sj?/l//lr?::(;(;)(])_.[r?/}2<363ea02c
16 JBxyuue cuibl ((pakTopsl) bubmmoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUX DBOIIOLINN YEJIOBEKA
18 Yenoseueckue pachl U IPUPOJHbIE bubmmnoreka HOK
aJanTalyy 4YeJoBeKa https://m.edsoo.ru/863eaea?2
Peseprubriit ypok. O600111eHIE TIO TEME
19 «BO3HUKHOBEHWE U PA3BUTHE KU3HU
Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKHE bubnuotexa [JOK

baxTopsl

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



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

AbuoTtnueckue GpakTopsl.
Jlaboparopnas pabota Ne 3.
«Mopdoornueckre 0cOOCHHOCTH

. bubnuorexa [IOK
22 pacTeHUH U3 pa3HBIX MECT OOUTAHUS. 0.5
https://m.edsoo.ru/863eb10e
JlaGopaTtopnas padora Ne 4. «BnusiHue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
bubnunoreka LIOK
23 buomieciue paxropet https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
24 nomymsiiuu. [Ipaktudeckast paborta No 05
2 «lloacuér NIOTHOCTU MONYJISALUN
pa3HbIX BUJOB PACTCHUID»
bubnunoreka LIOK
25 Coo01iecTBa OpraHM3MoOB — OHOIEHO3 https://m.edsoo.ru/863ebA46a
26 DKOJIOTUYECKUE CUCTEMBI bubmmnoreka HOK
(3KOCHCTEMBI) https://m.eds00.ru/863eb46a
OCHOBHBIE TIOKA3aTEIH YIKOCUCTEMBI.
27 Okonorudeckue nupamuabl. CBoiicTBa brbmmorexa LTOK
https://m.eds00.ru/863eb5fa
skocucreM. Cykneccus
28 [IpupoaHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas sxocucTeMa bubmuoteka [IOK
3emiun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubmmoreka [JOK
6uocepsl https://m.eds00.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emin
33 CocyiecTBoBaHM€e NPUPOABI U bubmuoteka [IOK



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

YCI0BCUCCTBA

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

PesepBHbIil ypok. O6001ICHHE TEMBI

34 «Co000111eCTBaA U DKOJIOTHYECKHE
CUCTEMBD»
35 Pemenue 3amau EI'D
36 Pemenue 3amau EI'D
37 Pemenue 3amau EI'D
38 Pemenue 3amau EI'D
40 Pemenue 3agau EI'D
41 Pemenue 3agau EI'D
42 Pemenue 3agau EI'D
43 Pemenue 3amau EI'D
44 Pemenue 3agau EI'D
45 Pemenne 3amau EI'D
46 Pemenue 3agau EI'D
47 Pemenue 3amau EI'D
48 Pemenue 3agau EI'D
49 Pemenne 3amau EI'D
50 Pemrenne 3agau EI'D
51 Pemenue 3agau EI'D
52 Pemenne 3amau EI'D
53 Pemrenne 3amau EI'D
54 Pemenne 3amau EI'D
55 Pemrenne 3amau EI'D
56 Pemenne 3amau EI'D
57 Pemrenne 3amau EI'D



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

58 Pemenne 3amau EI'D
59 Pemenue 3amau EI'D
60 Pemenne 3amau EI'D
61 Pemenue 3amau EI'D
62 Pemenue 3agau EI'D
63 Pemenue 3amau EI'D
64 Pemenue 3agau EI'D

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

2.5







YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






