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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpammbl MO0 OMOJOTUU TEOPETUUYECKYIO OCHOBY IJIf
OTpesieNieHUs] MOAXO0/0B K (POPMUPOBAHMIO COJIEpKaHUs Y4eOHOTO MpeaMera
«buonorus» cocraBuiM: KoHuenryaiabHele nosiokeHuss ProC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IeJieii, COJIEp)KaHus, pe3yJibTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKM BBIITYCKHHUKOB, IMOJIOKEHHUS 00 0OIIuX
HEeSIX W MPHUHIMIIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpennero o6Omero oOpasoBanus B Poccuiickoii ®Depepanuu, a Takke
MOJIOXKEHHUS O crienudrke OMONIOoruy, €€ 3HaYeHUH B TIO3HAHUU KUBOM MPUPOIbI
U 00ecCredYeHnH CYIIEeCTBOBaHMs deloBeYeckoro oomiectBa. (CoriacHo
HA3BaHHBIM TIOJIOKEHUSIM, OIpe/eJieHbl OCHOBHbIE (DYHKIMHM MPOTPAMMBI IO
OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu na€T NOpEACTaBICHHE O LEsIX, 00 oOriei
cTparernu OOy4YeHHs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIIMUXCS CpPEICTBAMU
yueOHoro mpenmera «buonorus», ompeaenseT 00s3aTeNbHOE MPEIMETHOE
COJiep)KaHue, €ro CTPYKTYpy, pachpelelieHne M0 pasfeiaM M TeMaMm,
PEKOMEHIyEMYIO TOCTEI0BAaTEIbHOCTh H3YUYEHHs] yuyeOHOro marepuaia c
y4€TOM  MEXIIPEIMETHBIX W  BHYTPHUIPEAMETHBIX  CBsI3€d,  JIOTUKU
00pa3zoBaTeNbLHOTO MPOIIecca, BO3PACTHBIX 0COOCHHOCTEN 00yJarOIIIXCS.

B nmporpamme mno OHOJOTMM TaKXe YYHUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METalmpeIMETHbIM M IPEIMETHBIM pe3yibTaTaM
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEIHLHOMN
JesITeIbHOCTH/Y4eOHbIX JEUCTBUN OOYyUYarolUXCs MO OCBOCHHUIO COJEPKaHUs
OMOI0rHYecKOro 00pa3oBaHUsl.

B nporpamme no Ouonoruu (10—11 xnaccel, 0a30BbIil  YpOBEHB)
pealin30BaH MPUHIUI MPEEMCTBEHHOCTH B H3Y4YEHHHM OHOJIOTHH, Oiaromaps
yeMy B HEH MpPOCMAaTpUBAETCS HAMNpaBICHHOCTh HA pa3BUTHE 3HAHMIA,
CBSA3aHHBIX C (OPMUPOBAHUEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHHUS,
[EHHOCTHBIX  OpUEHTAIMM  JUYHOCTH,  HSKOJOTMYECKOrO  MBILIUICHHUS,
MpECTaBICHU O 3I0pOBOM oOpa3e XH3HH U OEpeKHbIM OTHOIIEHHUEM K
OKpyXarolen npupomsHou cpexne. Ilostomy Hapsany ¢ u3ydeHHEM
001IeOMOJIOTUYECKUX TEOpHid, a TakkKe 3HAHUM O CTPOEHUM >KUBBIX CHCTEM
pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX IPOILIECCOB B
nporpaMMe Mo OWOJIOTUM YAEJIEHO BHHUMAaHUE HUCIOJb30BAHUIO MOJyUYEHHBIX
3HAaHUU B TOBCEIHEBHOM JKU3HU ISl pEIICHUS TPUKIAIHBIX 3a]a4, B TOM YHUCIIE:
npoUIaKTUKA  HACJIEICTBEHHBIX  3a00J€BaHUIl  4elOBEeKa,  MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUSA IKOJIOTUYECKHU
11eJ1eco00pa3HOro MOBEACHUA B OKpY’KaIOLIEH NPUPOAHON cpeie, aHalu3a
BJIMSTHUSL XO3AWCTBEHHOM JIEATEIBHOCTH YEJIOBEKA HAa COCTOSHUE NMPUPOAHBIX U
UCKYCCTBEHHBIX  HDKOCHCTEM.  YCHJICHHME BHUMAHUS K  IPUKIATHOU
HalpaBJIECHHOCTH  y4yeOHoro  mpenMera  «buonorus»  OPOJUKTOBAHO
HEOOXOUMOCTBIO OOECTIeUeHUs! YCIOBUI AJIsl PEIIEHUs] OJTHOM U3 aKTyaJlbHbIX
3aa4 IIKOJIBHOTO OMOJIOrHMYEcKOro oOpa3oBaHMs, KOTOpas IpeanoJiaraet
dbopMupoBaHue y 00ydarOIUXCsl CIIOCOOHOCTH a/IallTUPOBATHCSA K U3MEHEHUSIM
JMHAMHYHO Pa3BUBAIOIIETOCS] COBPEMEHHOI'O MUDA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHs 3aHUMAeT Ba)KHOE
Mecto. OHa obecrieunBaeT HOPMUPOBAHHUE Y OOYYAIOMIMXCS MPEACTABICHUIN O
HAy4YHOUM KapTHHE MHpA, paciuupsieT U 000011aeT 3HaHUA O KUBOH MpHUpoje, €€
OTJIMYUTEIBHBIX MPHU3HAKAX — YPOBHEBOM OpraHU3allMy W 3BOJIOIUH, CO3AaET
yCIOBUSL JJsi: TIO3HAHMUS 3aKOHOB JKMBOM MPUPOIBI, (OPMUPOBAHUSA



(GyHKIIMOHATBHOW TPAaMOTHOCTH, HAaBBIKOB 30pOBOr0 M Oe3omacHOro oOpasa
KU3HU, SKOJIOTMUYECKOrO MBIIUICHUS, LEHHOCTHOTO OTHOILICHUS K IKUBOU
MPUPOJIE U YETIOBEKY.

bonbmioe  3HaueHue  OWONIOTHMA  UMEET  TakXKe [ PEIHICHUS
BOCHHUTATEIbHBIX M pa3BUBAIONIMX 3aJa4 CpeJHero oOIero oOpa3oBaHuUs,
couuanu3anuu oodydarommxcs. M3yueHne OHOJIOrMM 00ECIeYMBAET yCIOBUS
st (OPMUPOBAHHMS ~ HMHTEIUICKTYaJIbHBIX, KOMMYHUKAIITMOHHBIX U
MH(GOPMALIMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KyJbTYpbl, CIIOCOOCTBYET
MHTETpauy OUOJIOTMYECKUX 3HAHUM C MPEJCTABICHUSMU U3 JIPYTUX Y4eOHBIX
MpEeAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. HazpanHbie
MOJIOKEHUSI O TpeaHa3HaYeHHH ydeOHoro mpeamera «buosorus» cocTaBuin
OCHOBY IJisl OINpEAENeHUS TOAXOJO0B K OTOOPY M CTPYKTYPHUPOBAHHUIO €ro
coJiepKaHusl, MPEJCTABICHHOTO B POTrpamMMe 10 OUOJIOTHH.

OT160p conepxanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIUN KyJIbTYpPOCOOOPAa3HOTO MOAXOAa, B COOTBETCTBUHU C
KOTOpPBIM OO0ydYarommuecs JOJKHBI OCBOUTH 3HAHUS W YMEHHUA, 3HaYUMbIC IJIs
dbopmupoBaHus OOIICH KyJIbTYphI, ONPEACISIONINE aJCKBATHOE IOBEJCHUE
YesioBeKa B OKPY KaIoIei MpupoaHON cpejie, BOCTpEOOBaHHBIE B OBCEIHEBHOM
KU3HU U MIPAKTHUECKON nearerabHocTu. Ocoboe MeCTO B 3TOM CUCTeMe 3HAHUN
3aHUMAIOT  3JIEMEHTBl  COJACpKAHMsI, KOTOpbIE CIyXaT OCHOBOM s
dbopMHUpOBaHUST TPEACTABIEHUHA O COBPEMEHHOW E€CTEeCTBEHHO-HAYyYHOU
KapTUHE MHUpa W I[EHHOCTHBIX OPUEHTAIUSX JHMYHOCTH, CIIOCOOCTBYIOIIMX
TYMaHH3aIl1 OMOJIOTUYECKOTo 00pa3oBaHUsI.

CTpyKTypHpOBaHHE COAEpXKaHUS Y4EeOHOro MaTepuaia B Mporpamme 1o
OMOJIOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO 3HAUEHUs 3HAHUM 00
OTJIMYUTEIBHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3alluu
U DBOMIOIMHU. B COOTBETCTBUU € 3TUM B CTPYKType Y4eOHOIrO MpeaMeTa
«buonorusy BbIIEICHBI CIEIYIONINE COAepkKaTelbHble JIMHUU: «buonorusa kak
Hayka. MeTopl HayyHOTro Mmo3HaHus», «KieTka kak OMojoruueckas CUCTEMay,
«Opranu3m kak Ouonoruueckas cuctema», «CucreMa u MHOrooopasue
OPTaHUYECKOTO MHUPa», «IBOJIONUS >KUBOW MPUPOIBD, «IKOCUCTEMBI U
MPUCYIINE UM 3aKOHOMEPHOCTH.

[enp n3yyenust yue6Horo npenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSIMH O CTPYKTYPHO-(QYHKIIMOHAIHHOU
OpraHM3allM >KUBBIX CHCTEM pa3HOrO paHra M TNPUOOpPETeHHE YMEHUH
WCIIOJIb30BaTh 3TU 3HAHMS I TPAMOTHBIX JEHCTBUN B OTHOIIEHHUU OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TNYHBIX KU3HEHHBIX MPOOIIEM.

JlocTmkeHnne 1enu u3ydeHus ydeOHoro mpenMera «buonorus» Ha
0a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOEHHE O0YYAIOUIMMUCS CUCTEMBbI 3HAHUN O OMOJOTHYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTAX, THUIOTe3aX, MpaBUiax, CIyXKallux
OCHOBOM 1711 (JOPMUPOBAHUS TPEICTABIICHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHpa, O METOJaX HAyyHOTO TIO3HAHMs, CTPOCHHM, MHOrooOpasuu u
OCOOCHHOCTSIX JKMBBIX CHCTEM Pa3HOTO YpPOBHS OpraHM3allH, BBIIAOIIMXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSIX B OMOJIOTUH;

dbopMupoBaHue y 00y4aromUXCsl MO3HABATENIbHBIX, HHTEUIEKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEH B MPOLIECCE aHaIM3a JAaHHBIX O MyTSIX Pa3BUTHS B
OMOJIOTHH HAYYHBIX B3TJISAOB, HJIEH U MOJAXOAOB K M3YUYEHHUIO KUBBIX CHCTEM
pa3HOTO YPOBHS OpraHU3aIuy;

CTaHOBJICHHE Yy OOyd4arommxcsi oOmed KynbTypbl, (GYHKIMOHAIHLHOU
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSCHATP U OLICHUBATH  SIBJICHUSA



OKpY>Kalolllero MHpa >KUBOW MPUPOAbl HA OCHOBAHMM 3HAHUW U OIBITA,
MOJTYYCHHBIX TIPH U3yYCHUU OMOJIOTHH;

dbopMupoBaHue y OOy4YaIOIIMXCS YMEHUH WJUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTUYECKNX 3HAHUNW B TMPAKTUYCCKON MEATEITLHOCTH YEIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUITMHCKUX TEXHOJOTUN U arpOOMOTEXHOJIOTHA;

BOCITUTaHNE YOKIAEHHOCTH B BO3ZMOKHOCTH TTO3HAHUS YEIIOBEKOM KUBOU
MPUPOLI, HEOOXOTUMOCTH OEpPEeKHOTO OTHOIICHUS K HEW, COONIoACHUS
ATUYECKUX HOPM IIPH MPOBEACHUN OMOJIOTUYECKUX UCCIICIOBAHUIA;

OCO3HAHHWE MEHHOCTH OMOJIOTMYECKHX 3HAHWM 1 TIOBBINICHUS YPOBHSI
AKOJIOTUYECKOHN KyIbTYPBI, JUisl POPMUPOBAHUS HAYIHOTO MUPOBO33PCHHUS,

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM >KU3HU
JUISL OLIEHKU TTOCJIEICTBUIA CBOEH JESATEIIBHOCTH M0 OTHOLIEHUIO K OKPYXKaroIIEn
cpene, COOCTBEHHOMY 370pPOBBIO, OOOCHOBAaHWE ¥ COOJIIOJICHHE Mep
poIIaKTUKA 3a00I€BaHUT.

B cucreme cpennero obmiero obpaszoBanusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00s13aTEIBLHBIM YUYEOHBIM MPEAMETOM, BXOASAIINM B
coCTaB MpeaMeTHOM 06acTi « EcTecTBeHHO-HAYYHbBIE TIPEMETHD.

Jlnst w3ydenwst Owonmornu Ha 0a30BOM YPOBHE CpPEIHETO OOIIETo
oOpazoBanusi otBoauTCs 68 yacoB: B 10 kmacce — 34 vaca (1 gac B Henenio), B
11 Kjiacce — 34 yaca (1 qac B HEJICITIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorus kak Hayka.

buonorus xak Hayka. CBsi3p OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUUYECKUMHU
U JPyTUMHU €CTECTBEHHBIMH HayKamH, (uiaocopueil, 3TUKOM, SCTETHUKON u
npaBoM. Ponb Ouonoruu B (GOpMUPOBAHUU COBPEMEHHOW HAyYHOW KapTHUHBI
mupa. CucreMa OMOTOTHUECKUX HaYK.

MeToapl TO3HAHUS JKUBOM MNpHUPOAbl (HAOMIONEHHE, OSKCIEPUMEHT,
ONHCaHuE, HU3MEpeHHe, Kiaccu(puKalus, MOACTUPOBAHUE, CTAaTHCTUYECKas
00paboTKa TaHHBIX).

JleMoHCcTpanum:

IToprpersr: Y. dapsun, I'. Mennens, H. K. Kosnbnos, /Jx. Yorcon u @.
Kpuxk.

Tabmuupl 1 cxeMbl: «MeTobl MO3HAHUS )KMUBOU IPUPOJIBD.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[Tpaktiueckass pabotaNe 1. «Mcmonb3oBaHME pPAa3NUYHBIX METOAOB MpHU
M3YYEHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. ZKusBble cucTeMbl 1 HX OPraHU3ALMS.

Kupbie cuctempl (OMOCHCTEMBI) KaK MpeIMeT H3Y4YeHHs OHOJIOTHH.
OTnr4ne KUBBIX CHCTEM OT HEOPraHUYECKOM MPUPOJIBI.

CpoiicTBa OMocHCTEM UM HX pa3HOOOpa3ue. YPOBHM OpraHU3ALMU
OwocucTeM: MOJEKYJSIPHBINA, KJIETOYHBIN, TKAaHEBBIH, OPTaHU3MEHHBIMH,
MOIYJIALIMOHHO-BUI0BOM, AKOCHUCTEMHBIN (OMOTreOICHOTHYCCKHI),
ouochepHbIit.

JemoHCcTpanum:

Tabmuupr u  cxembl: «OCHOBHBIE MPU3HAKK OKU3HW», «YPOBHH
OpraHu3aliy KUBOK TPUPOABD».

Oo6opynoBanue: Mojenb MoJiekyibl JJHK.

Tema 3. XuMHYeCKHUH COCTAB M CTPOCHHUE KJIETKH.

XUMHUYECKUN COCTaB KIETKU. XMMHUYECKHE DJIIEMEHTBHI: MAaKpOJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpAJIbHBIE BEIIECTBA.

@yHKUMKM BOABI W MHHEpAJbHBIX BelecTB B KieTke. llomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHue 6enKkoB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHuMble ¥ 3aMEHMMbIE AMUHOKHUCIOTBI. AMHWHOKHCIOTHBIA COCTaB.
VYPOBHU CTPYKTYpbI OEITKOBOI MOJIEKYJIbI (IEPBUYHASI, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsI CTPYKTypa). XUMHUYECKHEe cBoiWicTBa OenkoB. buosiormueckue
GyHKIMHN OEIKOB.

depmeHTHl — Ounosiormueckue Karanusatopbl. Crtpoenme (epmenra:
aKTUBHBIM LeHTp, cyOcTpatHas cnenuduuHocts. Kodepmentsl. Butamunsl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYrineBomapl: MoHOcaxapuasl (TIIOKO3a, pubo3a ©  JIe30KcHpu003a),
aucaxapubpl (caxaposa, JIaKT03a) W TMoJiMcaxapuibl (Kpaxmani, TIJIMKOIEH,
1esuToa03a). buonornueckne GyHKINU yTIeBOIOB.

Jlumuner: Tpurnuuepunbl, Qochomunuasl, crepounsl. [uapodunbHO-
rusipopoOHbIe cBoiicTBa. buonornuyeckue QyHkuuu aunuaoB. CpaBHEHUE
YTJIEBO/IOB, OETIKOB M JTUMUAOB KaK HCTOYHUKOB SHEPTHUU.



Hyxkneunoseie xuciorer: JIHK n PHK. Hyxkneotuasr — moHOMEpHI
HyKki1enHOBbIX kucior. Crpoenne u (pynkuuu JIHK. Crpoenne u Qynkunu
PHK. Bunget PHK. AT®: ctpoenue u GyHKIHH.

[uronoruss — Hayka o kierke. Kiierounas Tteopuss — mOpuMmep
B3aMMOJICHCTBHUS HJied M (PAKTOB B HAy4YHOM MO3HAHMU. MeToabl U3ydeHHUs
KJIETKH.

Knerka kak uenoctHas sxuBas cuctema. OOIIMe NPU3HAKK KIIETOK:
3aMKHYyTas HapyxHas MeMmOpana, mojekyinbl JIHK kak renernueckuii anmapar,
CHCTEeMa CHHTe3a Oelka.

Tunbl KIEeTOK: 3ykKapuoTH4eckas M TNpokapuotudeckas. OcoOeHHOCTH
CTpOEHHsI MTpOKapuoTHYecKoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKApUOTUYECKON KJIEeTKU. OCHOBHBIE OTJIMYUSI PACTUTEIBLHOM, XKMBOTHOU M
IpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPhl KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAJMKC,
ux ¢ynkuuu. Ilnasmatuueckas wmemOpana, €€ cBoMcTBA W (YHKIIUH.
[Murormazma u e€ opranouasl. OmHomeMOpanHbie opraHouabl kietku: JIIC,
annapat [onbmxku, sm30ocoMbl. [lolyaBTOHOMHBIE OpraHoubl  KJIETKH:
MHUTOXOHJIpHH, IUIACTUABI. [IpOoMCXOXKIeHNE MUTOXOHAPUU U IUIACTUI. Buubl
wiactug. HemeMOpaHHble opraHOUIbI KJIETKU: pUOOCOMBI, KJIETOUHBIN LEHTD,
LEHTPHUOJIN, PECHUYKH, )KT'YTHUKU. DYHKIIMN OPraHOUI0B KIETKH. BKitoueHusl.

Anpo — perynsaTopHslii HeHTp kieTku. CTpoeHue sapa: aaepHas 000104Ka,
KapuoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOPT BEIECTB B KIETKE.

JleMoHcTpaUu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Illneiinen, P. Bupxos,
JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammel:  «PacnpeneneHne XHMHMYECKHX JJIEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOIEH.

Tabmumpst u cxemsl: «Ilepuoguueckas TabaMIIa XUMUYECKHX SJIIEMEHTOBY,
«CTtpoeHre MOJEKyJbl BOAbD», «buocunres Oenka», «CTpoeHHE MOJIEKYIbI
oenka», «Ctpoenne pepmentay, «Hyxnennonsie kucinotsl. JJHK», «Ctpoenue
Moniekysiel AT®», «CrpoeHne 3SyKapuOTHUECKOW KIEeTKn», «CTpoeHue
KUBOTHOM  KIETKW», «CTpoeHHe pPACTUTENBbHOM KIEeTKW», «CTpoeHue
IIPOKAapHOTUYECKON KIETKW», «CTpoeHue sapa KIETKW», «YTJIEBOIbD,
«JIntmaey.

O6opynoBaHHe: CBETOBOM MMKPOCKOM, OOOpYJOBaHHME IS MPOBEICHUS
HaAOJIIO/IEHUH, U3MEPEHHM, 3KCIEPUMEHTOB, MUKPOIIpPENapaThl PacTUTENbHbIX,
’KUBOTHBIX U OAKTepUATbHBIX KIETOK.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopuass padota No 1. «/3ydeHme KaTaJIUTUYECKONW AKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUIa3bl HIIA KaTalla3bl).

JlaGoparopnass pabora Ne 2. «l3ydeHue CTpoeHHsS KIETOK pacTEHUl,
KUBOTHBIX M OaKTEpPUH MOJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOINpENapaTax u ux
OIIMCaHHUE.

Tema 4. /KusHenesATeJJbHOCTb KJIETKH.

OOmeH BemecTB, WM MeTa00IU3M. ACCUMUIIAIHS (TIJTACTUICCKUN 0OMEH )
U JTUCCUMUIISIUS (PHEPTETUYECKUA 0OMEH) — JIB€ CTOPOHBI €AMHOTO MpOoIecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHMs BEIIECTB W SHEPTrUU B MOHUMAaHHUU
MeTaboar3Ma.

Tuner oOmeHna BemecTB: aBTOTPOGHBI U TeTepoTpodHbIi. Ponb
(dbepMeHTOB B 0OOMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KJIETKE.



@®ortocunre3. CperoBas u TemHOBas ¢as3bl (QorocuHTe3a. Peakuun
dotocunTe3a. DPdekTuBHOCTh (OoTOCHHTE3a. 3HA4YeHHE (HOTOCHHTE3a JIJIs
KU3HM Ha 3emuie. BrusHue ycrmoBuil cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI
MOBBIIIEHHS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEMOCHHTE3UPYIoIIue OakTepuu. 3HAUEHHE XEMOCHHTE3a
JUTA KU3HHU Ha 3eMIIe.

OHepreTudeckuii oOMeH B kieTke. Paciiernienne BeUIecTB, BbIACICHUE U
aKKyMYyJINPDOBAaHME SHEPruM B KIETKE. OTalbl 3HEPreTUYECKOro OOMEHa.
I'mukonus. bpoxenue u ero Buapl. KuciopogHoe OKUCIEHUE, WIA KIETOYHOE
JIbIXaHUE. OkucnurenbHoe dbochopunmpoBaHue. OddekTuBHOCTD
HHEPreTHUECKOro oOMeHa.

Peakuuu wmatpuuyHoro cunTe3a. ['enermueckas wuHpopmauusa u JHK.
Peanuzanus renernueckoid mHGOpMaluu B KJIETKE. | eHETHUECKHUil KOJ U €ro
ceorictBa. TpaHckpunuusa — Marpuunbii cuHTe3 PHK. Tpancmanms -
OouocuHTe3 Oenka. Otambl TpaHcaauud. KoaupoBaHue aMUHOKHUCIOT. Poib
pubocoM B OMOCHHTE3E OerKa.

Hexknerounsie ¢popMmbl xu3Hu — BUpychl. Mctopust otkpsitust Bupycos (/.
N. VBanoBckuit). OCOOCHHOCTH CTPOEHUS W >KU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XMBOTHBIX M YEJOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc nummyHnonedumuta yenoseka (BUY) — Bo30yautens CITINda.
OOpaTHast  TpaHCKpUIIMS, peBepTaza MW  uHTerpasza. llpodunakTrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMUIA.

JleMoHcTpaUu:

[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmuubr u cxembl: «Tumbl mutanusy, «Metabomuzmy», « MHUTOXOHIIPUSY,
«HepreTuuecknii 0OMen», «Xjopormiact», «Dorocuntesy», «Ctpoenne JTHK»,
«CTtpoenne u (QyHKIHMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «['eHernueckuit
Koa», «Bupyce», «bakrepuodarny, «CTpoeHne W >KU3HEHHBIH IUKI BHpYca
CIIN da, 6aktepuodaray, «Pemmukanus JHK».

O06opynoBaHue: MOJEIU-aNTIMKAILIUU «YnBoeHue JIHK u
TpaHCKpUILuA», «buocunres 6enka», « CTpoeHHE KIETKU», MOJEIb CTPYKTYPhI
JHK.

Tema 5. PasMHOKeHHe M1 HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounplii UK, WM SKU3HEHHBIN UK KiaeTku. MHTEepdaza m MuTos.
[Ipoueccel, npoTekatoire B uHTep(dasze. Perummkaius — peakuus MaTpUIHOTO
cunte3da JIHK. Crpoenue xpomocoM. XpomMocomHBIH HaOOp — KapUOTHIL
JIMTUIONIHBIA W TAaIUIOMIHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIBI.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS W HHIWBHUAYaJIbHOTO Pa3BUTHUSA
OpPraHU3MOB.

Henenne knetkn — muto3. Craguu muto3sa. [Ipoueccsl, npoucxoasmuye Ha
Pa3HbIX CTAIUAX MUTO3a. BHONOrNYeCKnid CMBIC MUTO3A.

[IporpamMmmupyemas rudenpb KIeTKH — aromnTo3.

@opmbl  pa3MHOXKEHHSI OpPraHU3MOB: Oecrojioe U TMoJioBoe. Buisl
Oecronoro  pa3MHOXKEHHUS: JCJIEHWE HaABOE, TOYKOBAaHHUE OJHO- U
MHOT'OKJIETOYHBIX, cropooOpa3oBaHue, BET€TATUBHOE  Pa3MHOXKCHUE.
HckyccTBEHHOE KIOHUPOBAHUE OPTaHU3MOB, €0 3HAUYCHHE NI CEJICKLUU.

[TooBO€ pa3MHOXKEHHUE, €r0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cranuu meiio3a. IIponecchl, npoucxoasmme Ha CTagusx Meiosa.
IloBenenne xpomocoM B Menose. Kpoccunrosep. buonmornueckuii CMbICH U
3Ha4YeHUE MENo3a.



["amerorene3 — mporiecc o0Opa3oBaHUs MOJIOBBIX KJIETOK Y JKUBOTHBIX.
[TonoBble kee3bl: CEMEHHUKU U SMYHUKH. OOpa3oBaHuE U pa3BUTUE MOJOBBIX
KJIIETOK — TaMeT (CIepMaTo30u, SUILEKIETKa) — CIIEPMATOr€HE3 U OBOI'€HES.
Oco0OeHHOCTH CTpOEHMs SULEKIETOK U crepMaTo3ouoB. OIIog0TBOPEHHUE.
[TapTenorenes.

NunuBumyanpbHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(aMOpuorenes). DTanbl SMOPUOHAIBHOTO PA3BUTHUS y TTO3BOHOYHBIX JKUBOTHBIX:
apobisenue, racTpyanus, opranorenes. [loctamOpronansHoe pa3BuTHe. TUmb
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS: NPSIMOE, HENpsAMOe (JMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPbI, CIIOCOOHBIEC BHI3BIBATH BPOXKIAEHHbBIE
YPOJCTBA.

Poct n pa3Butue pacteHuil. OHTOr€He3 LIBETKOBOTO PACTEHUS: CTPOEHUE
CEMEHHU, CTaJNH Pa3BUTHSL.

JemoHCcTpanum:

Tabmuupl U cxembl: «D@OpMBI Pa3MHOXKEHHSI OpPraHU3MOBY», «/[BoiHOE
OILUIOAOTBOPEHUE Y LIBETKOBBIX pPacTeHWi», «BereratuBHOE pa3MHOXKEHUE
pacTenuii», «Jlenenue kinetku Oakrepuit», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knetounsiii ukiy», «Permmukarusa [JHK», «Muto3»,
«Menosy», «IIpsamoe u Henpsmoe pa3BuTHey», «['amMeToreHes y MIeKOIUTAKOIUX
1 4esioBeKay, «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBaHue:  MHKPOCKOMN,  MHKporpenapatsl  «CriepMaTo30U/Ibl
MJICKOIIMTAIOIIETO», <« SMueKieTka Miekonurarwomero», «Kapuokunes B
KJIETKaX KOpellKa JyKay, MarHUTHas MOJENb-alIUIMKaus «JleneHue KiIeTkuy,
mozens JJHK, Mmonens metadaznoit XxpoMOCOMBI.

JlabopaTtopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopnast pabora Ne 3. «HaOmrogeHne muTo3a B KJIETKaX KOHYMKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKPOINPENapaTax».

Jlabopatopuast pabora Ne 4. «/3yueHue CTpOCHHs TOJOBBIX KJIETOK Ha
rOTOBBIX MHUKpOIIpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh U MI3MEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pasButus reHetukd. Poib
[UTOJIOTUU U HMOPHOJIOTUM B CTAHOBJIICHWU T'€HETHKH. BKiaa poccuiickux u
3apyOexHBIX  y4€HBIX B  pa3BUTUE TCHETHKU. METOApl  T'€HETUKU
(TMOpUIONOTUYECKUI,  LIIUTOTEHETHYECKHM,  MOJIEKYJISIPHO-T€HETUUYECKHUIN).
OCHOBHBIE TEHETHUECKHUE MOHATHUS. [ eHeTHUecKash CHMBOJIMKA, HCIIOJIb3yeMasl B
CXEMax CKpEIVBaHUN.

3aKOHOMEPHOCTM  HACJEAOBAHMS  IPHU3HAKOB, YCTaHOBJIEHHble [
Menaenem. MoHorubpuaHoe CKpeluBaHue. 3aKOH €IuHO0Opasus ruOpuaoB
epBoro mnokojeHus. IlpaBuno AOMHMHHMpPOBaHWA. 3aKOH paCLIEIIICHUS
npu3HaKkoB. ['unore3a ynuctoTel raMer. [1oyiHOE 1 HEMOJHOE TOMUHUPOBAHUE.

JluruOpuaHoe CKpellMBaHWE. 3aKOH HE3aBUCHUMOTO  HacJledOBaHUS
npu3HakoB. lluToreHeTnueckue OCHOBBI  JUTHMOPHIHOTO  CKPEIIMBAHMS.
AHanu3upyromee CKpELIMBaHUE. Hcnonp3oBanne AHAJIM3UPYIOLIETO
CKpEILMBAHUSA [T ONPE/ICIICHUs TeHOTUIIa 0COOU.

CuemienHoe HacineaoBaHue npu3HakoB. Pabora T. Moprana mno
CUEIUIEHHOMY HAcCJEJIOBAHMIO TE€HOB. HapylleHue cuelieHuss TI'€HOB B
pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHasI TEOPHsI HACJIEICTBEHHOCTHU. | e HeTUYeCKHe KapThl.

I'enetnka nona. XpoMOCOMHOE ONPEIEIEHUE MTOJIA. AYTOCOMBI U ITOJIOBBIE
XpoMocoMbl. ['oMorameTHele M reTeporaMmeTHbie opraHu3mbl. HacienoBanue
IIPU3HAKOB, CLIEIVIEHHBIX C ITOJIOM.



N3meHunBOoCTh.  Buabl  M3MEHUYMBOCTH: HEHACJIEICTBEHHAsA WU
HacleACTBeHHasA. Ponb cpeapl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.
XapakTepucTuka MOAU(PUKALMOHHON W3MEHYMBOCTH. BapuanuoHHBIN psin u
BapuanMoHHas KpuBasd. Hopma peakumm npusHaka. KosmuecTBeHHbIE U
KaueCTBEHHbIC MPU3HAKU U UX HOopMa peakiuu. CBoiicTBa MOIU(UKAIIMOHHON
M3MEHYUBOCTH.

HacnencrBennas, uiam reHOTUNUYECKasi, N3MEHUYUBOCTh. KoMOMHaTHBHASA
M3MEHYUBOCTb. Mel03 M TMOJOBOM TMPOLECC — OCHOBA KOMOWHATHUBHOU
M3MEHYUBOCTU. MyTanmoHHas W3MEHYMBOCTb. Kiaccudukamus MyTanuii:
I€HHbIE, XPOMOCOMHBIC, T€HOMHbIE. YacToTa ¥ MNPUYUHBI MYyTalHUM.
Myrtarennsie (QakTopbl. 3aKOH TOMOJIOTMYECKUX PSIOB B HACJIEICTBEHHOU
n3meHunBocty H. M. BaBunosa.

BresnepHas HacIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METO/bI T€HETHKHU
YEJI0BEKa: reHeaJornuecKui, OJIM3HEIOBBIH, LIMTOTCHETUYECKUII,
OMOXMMHUYECKUN, MOJEKYJIApHO-reHeTudeckuii. COBpeMEHHOE OTpeiesieHne
TE€HOTHUIIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomompio II[P-amanu3a. HacnencrBeHnHble 3a00JIeBaHMS 4YEIIOBEKAa: T'C€HHEIC
00s1e3HHU, 00JIE3HN C HACJEICTBEHHOM MpenpacnoioKEeHHOCThIO, XPOMOCOMHbIE
6osne3nu. ComaThueckue M TreHepaTuBHble MyTauud. CTBOJOBBIE KIIETKH.
[IpuHLIMIIBI 310pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPODUIAKTUKY U JICUECHUS
reHeTUYEeCKUX Oosie3He. MeauKo-reHeTHueckoe KOHCYJIbTUPOBAaHUE. 3HAUCHHE
MEIULMHCKOW TIE€HETUKH B IMPEAOTBPALICHUM U JIEYEHHH TIE€HETHUYECKHUX
3a00JIeBaHUI YeIOBEKA.

JleMoHCcTpanum:

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

Tabmuubr u  cxembl: «MOHOTHOPUIHOE  CKPEIIMBAaHHUE ©  €T0
LUTOT€HETHUYECKAs] OCHOBA», «3aKOH PACILEIUIEHUS M €ro LUTOreHETHYECKas
OCHOBa», «3aKOH YHCTOTHl rameT», «JurubpuaHoe  CKpeluBaHUEY,
«lluronornueckue  OCHOBBI ~ AUTMOPUIHOTO  CKpeIIMBaHUsS», «Meio3y,
«B3auMoOnencTBUE AJUIENBHBIX TE€HOBY», «l'€HeTHYeCKHe KapThl pPAaCTEHUH,
KUBOTHBIX U YeJOBeKay, «[ eHeTnka mona», «3aKOHOMEPHOCTH HACJIEOBAHUS,
CUEIUIEHHOTO ¢ TmoJIoM», «KapuoTumbel 4YeloBeKa W JKUBOTHBIX», «Buubl
U3MEHYUBOCTHY, «MoaudpuKamoHHas n3MeHIMBOCThY», «HacnenoBanue pesyc-
bakropay, «['eHeTuka rpynn KpoBu», « MyTallmoHHAsI U3MEHUHUBOCTHY.

OOopynoBanue: Mojenu-anuMKkanuu «MOHOTHOPHUIHOE CKPEIIMBAHUEY,
«Henonnoe nomunHupoBanue», «Jlurnbpuanoe ckpeuuBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI M MHKporpenapaT «/lpozoduna» (Hopma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tela), repoapuii «I opoX moceBHOMW.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHnas pabota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPHIHOTO U
AUTUOPUTHOTO CKPEIIUBAHUS Y APO30(HIbI HA TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnas pabora Ne 6. «M3yuenne MoOAMPUKAIMOHHON
M3MEHYMBOCTH, IIOCTPOCHUE BAPUALMOHHOTO PsiJia U BApUALIMOHHOW KPUBO.

JIaGopartopHast padota Ne 7. « AHanu3 MyTaluii y 1po30(uisl Ha TOTOBBIX
MHKponpenaparax».

[Ipaktuueckass padora Ne 2. «CocraBieHne W aHAIW3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.



Ceneknus Kak HayKa U Opolecc. 3apokKACHUE CENCKIUU U JOMECTUKAIIUS.
Yuenne H. WM. BaBuioBa 0 wLeHTpax MNPOUCXOXKICHUS W MHOTroo0pasus
KYJbTYPHBIX pacTeHUl. LIeHTpbl IpONCXO0KAEHUS TOMAlIHUX )KUBOTHBIX. CopT,
II0pOJ1a, ITaMM.

CoBpeMeHHbIE METOIbI CeNeKIMN. MacCoBBIN U MHANBUAYAIbHBIN OTOOPHI
B CEJIEKIIMM PACTEHHMI M XKUBOTHBIX. OLEHKa 3KcTEphepa. BIM3KOpoaACTBEHHOE
CKpemiuBaHue — MHOpuauHT. Yucras nauaus. CKpellMBaHWE YHUCTHIX JHHUM.
['eteposuc, nnu rubpuaHas cuia. HeponcTBeHHoe ckpelBaHue — ayTOPUIHT.
Otnanénnas rulOpunmzanuss U e€ ycnexu. VCKycCTBEHHBI MyTareHes u
IIOJIyYECHHUE TMOJIMIUIONIOB. JIOCTHMKEHUs CEJNEKIUM PACTEHUM, XKUBOTHBIX H
MHKPOOPTraHU3MOB.

broTexHOoJIOTHS KaK OTpaciib NPOU3BOJACTBA. I'€HHAsI MHXKEHEpHs. DTallbl
co3nanusa pexomOuHaHTHOM JIHK wu Tpancrennbix opranmsmos. Knerounas
nHKeHepus. Knerounesle  KynbTypbl. MUKpPOKIIOHAIBHOE  Pa3MHOKEHHUE
pacrenuii. KIlOHMpOBaHME BBICOKONPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX
OpraHU3MOB. JKOJOrHueckue u stuueckue mnpodiembl. MO — renernyecku
MOAU(PULIIPOBAHHBIE OPTAHU3MBI.

JlemoHCTpauuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. .
HBaHOB.

Tabmumpr 1 cxembl: KapTa «LleHTpBI MPOUCXOXKACHUS U MHOT000pasus
KyJbTYpHBIX  pacTeHuil», «llopoabpl poMamHuUX JKHUBOTHBIX», «CopTa
KyJbTYPHBIX pacTeHui», «OtnancHHas rubpunuzanus», «PaboTsl akageMuka
M. ®. lBanoBay, «Ilomummonaus», « OObEKTHI OMOTEXHOIOTHNY, «KIeTouHbIE
KyJbTYpbl M KIOHUpOBaHHE», «KOHCTpyMpoBaHME M TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJsSKH IUIOJJOB U KOPHEIUIOAOB JOUKHX (QOopM U
KyJbTYPHBIX COPTOB pacTeHui, repdapuii « CenbCKOX03iCTBEHHbBIE PACTCHUSD.

JlabopaTtopHble M mpakTHYecKHe PadoThbI:

Okckypcusi«OCHOBHBIE METOABl M JOCTUKEHUS CEIEKUUHU PACTEeHUl U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI  CTaHIMIO, IUIEMEHHYI0  (depmy,
COPTOUCIIBITATEIbHBIA YYacCTOK, B TEIUIMYHOE XO3SHUCTBO, JIAOOPATOPHIO
arpOyHHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. JBoIIOLIMOHHAST OHOJIOTHS.

[IpeanochbUIKM BO3HUKHOBEHMS 3BOJIIOLMOHHON TEOpUHU. DBOJIOLUOHHAS
Teopus U €€ MecTo B Ouosioruu. BrinsHre 5BONIOIMOHHON TEOPUU HA pa3BUTHE
OHMOJIOTHH U JAPYTUX HAYK.

CBuzerenbcTBa 3BOOLMH. [laneoHTONIOrHUECKUE: MOCIEI0BATEIBLHOCTD
MOSIBJICHUS BUJOB B MaJCOHTOJIOTMYECKOM JIETONUCH, MepexoiHble (OPMBI.
buoreorpaduyeckue: cxoactBo M pasznuuue (ayH u Qrop MaTEpUKOB U
OCTPOBOB.

OMOpPHONIOTHYECKHE: CXOACTBA M PA3IU4YUsl SMOPHOHOB Pa3HBIX BUIOB
MT03BOHOYHBIX. CpaBHUTEIIBHO-aHATOMUYECKUE: TOMOJIOTHYHBIE, AHAJOTUYHbIE,
pYyJIUMEHTapHbIE OPTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJEJACTBEHHOCTH M OCHOBHBIX META0OJMYECKHX MyTel y Bcex
OpraHU3MOB.

OpomounoHHas Teopusa Y. Jlapeuna. IIpeanocbulku BO3HUKHOBEHHSI
AapBUHMU3MA. J[BIKYIIHME CHJIBI 3BOJIIOLMU BUAOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXXK€HHE  TpU  OTPAaHMYEHHOCTH  PECypCcoB,  HEOMpeneiaeHHas
M3MEHUYUBOCTb, OOpPHOA 3a CyIIeCTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bomonuu (CTI) u €€ OCHOBHBIE MTOJIOKEHHUS.

Muxkposomtonus. [lonmynsus kak equHUIA BUAA U YBOJIOLUU.

JIBvoxymue cuitbl ((paxkTophl) IBOJIOIMN BUIOB B IPUPOIe. MyTalmOHHbBIN
npouecc U KOMOMHATUBHAS M3MEHUYMBOCTh. [lomymnsiimonHbie BOMHBI U Apeid
redoB. M3omsuus u murpanusi.

EctectBennblii 0TOOp — HampaBisoomui (QakTop 3BOMOLUH. DOpMBI
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco0aeHHOCTh OPTaHW3MOB KaK pe3yibTar 3Boiouuu. lIpumeps
MPUCTIOCOOICHHUI y OpraHu3MoB. ApoMop(h03bl U WANOAJANTALUH.

Bun wu BupooOpazoBanme. Kputepuum Buma. OcHOBHBIE (POPMBI
BH1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkposBomonusi. PopMbl  3BOMIONHUH:  (puUieTHYECKas, AUBEPreHTHasl,
KOHBEPTeHTHas, mapauienbHas. HeoOpaTuMocTh 3BOJIOLUN.

[Ipoucxoxnenue oT HECIEUUaIN3UPOBAHHBIX IIPEIKOB.
[Iporpeccupyromas crienuanu3anus. AJanTuBHas pajnanysl.
JemoHcTpanum:

[Toprpetsr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mrosnep, A. H. CeBepiios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOro MHUpa Ha 3emiiey,
«3apobIIN TO3BOHOYHBIX KUBOTHBIXY, « ApXxeonTepukcy, «PopMbl 60pbOBI 32
cyuecTBoBanue», «EcrecTBeHHbIi  0TOOp», «MHOroobpasue COpTOB
pacTeHHI», «MHoroo0Opa3ue 11opoJ YKUBOTHBIX», «ITomysAumy,
«MyTanuoHHasi U3MEHYUBOCTBY, «Apomopdo3bl», «Mnnoanantamum», «Oomas
HereHepauns», «JlBmwxymme cuibl 3Bomoonun», «Kapra-cxema Mapuipyra
Iy TELIECTBUA 4. JapBuHa», «boprba 3a CyLIECTBOBAHUEY,
«IIpucnocodbnenHocts opranusmMoB», «l'eorpaduueckoe BUA00Opa3zoBaHUEY,
«DKOJIOTUYECKOE BII000pA30BaAHHEY.

O6opynoBaHue: KOJUIEKIMSI HACEKOMBIX C PAa3IMYHBIMU TUIIAMHU OKPACKH,
HaOOp IMJIOJIOB U CeMsiH, KoJUIeKIus «[Ipumephl 3alUTHRIX MPUCTIOCOOJICHUH Y
’KUBOTHBIX», MOJieJIb «OCHOBHBIE HAIIPABIICHUS 3BOIIOLUI», 00bEMHAS MOJIEIb
«CTpOo€eHHE roJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpaduyeckass kapra Mupa, Kowiekuus «@DoOpMbl COXpaHHOCTU
HCKOIIAEMbIX JKMBOTHBIX M pacTeHUi», Mojaenb ammummkanus «llepekpécr
XpOMOCOM», BJIaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYIIKWY, MUKpornpenapart «J{po3odunay (HopMa, myTariuu GopMbl KPbUILEB U
OKpPAacKH Tena).

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

Jlabopatopnast padota Ne 1. «CpaBHeHue BUIIOB MO MOP(]OIOTHIECKOMY
KPUTEPUIO».

Jlabopatopnas pabora Ne 2. «Onucanue MpucCnocoO0JIEHHOCTH OpPTaHU3Ma
1 €€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHUE M pPa3BUTHE )KU3HHM Ha 3emure.

JloHay4yHbIe MPEICTABICHUSA O 3apOXACHUM XU3HU. HayuyHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emJjie: a0horeHe3 M mHaHcHepMus. XUMHUYECKas
sBOJIIOLIMSA. AOUOTEHHBIM CHHTE3 OPraHMYECKUX BEIECTB U3 HEOPTAaHUYECKHUX.
DKCHEpPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKON »3Bosonuu. HavanbHble
sTambl Ouonoruueckod spomtonuu. [unoreza PHK-mmpa. ®opmuposanue
MEMOpPaHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKIETKU. [lepBbie KIeTkn u ux
sBoNOLMS. POPMUPOBAHME OCHOBHBIX I'PYII KUBBIX OPraHU3MOB.



Pa3Butne xu3Hu Ha 3emie 1o spam u nepuonam. Karapxei. Apxelickas u
npotepo3oiickas spbl. [lanmeo3olickas spa W €€ MNepUOIbl: KEeMOPUNCKHIA,
OPJOBUKCKUH, CUILypUHCKHUH, EBOHCKHH, KAMCHHOYTOJIbHBIi, IICPMCKHI.

Me3o3oiickast 9pa 1 € MeproIbl: TPUACOBBIH, FOPCKUI, MEIIOBO.

KaitHo30iickass 3pa W €€ mNepHOAbl: MAJECOr€HOBbIA, HEOT€HOBBIN,
AHTPOITOT€HOBBIN.

XapakTepucTrKa KJIuMaTa U T€0J0THYeCKUX IpoueccoB. OCHOBHBIE 3TAIlbl
HBOJIIOLIMUA PACTUTENIBHOTO U KUBOTHOTO Mupa. ApomMop¢o3bl y pacTeHuil u
AKUBOTHBIX. [losIBJIEHME, pacuBET U BBIMUPAHUE TPy )KMBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpa)K€Hue 3BOJOLMH. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPTraHU3MOB.

OBorolMsT  4elloBeKa.  AHTpOIOJIOrMsl  Kak  Hayka.  Pa3Butue
MPEACTABICHUM O  IPOUCXOXKJIECHWHM  4eloBeKa. MeToapl  M3ydyeHus
anTporioree3a. (CxoacrBa W pa3iauuMs  4YeJOBEKA M HKMBOTHBIX.
CHcTeMaTHuecKoe MOJIOKEHUE YEIIOBEKA.

HBwxkymme  cunbl  (akTopsl) — aHTpomoreHesa.  HacneacTBeHHas
U3MEHYUBOCTh M €CTECTBEHHBbIM o0TOOp. OOmecTBeHHBI 00pa3 JKU3HH,
W3rOTOBJICHHE OPYIUH TPY/Ja, MBILJIEHUE, PEYb.

OcCHOBHBIE CTaJMM W BETBH DSBOJIOUMHA YEJIOBEKA: aBCTPAJIOIUTEKH,
Yenoexk ymensld, YenoBek mnpsaMoxondmuii, YemoBeK HEaHAEPTAIbCKUU,
Yenosek pasymHbii. Haxoakn MCKOMaeMbIX OCTATKOB, BPEMS CyLIECTBOBAHUSA,
o0JacTh pacnpocTpaHeHHs, 00bEM FOJIOBHOTO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE OONbIINE pachl: EBPOMECOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajoujHasi (PKBaTOpUalIbHAs), MOHIOJOHIHAS
(a3narcko-amepukaHnckas). UepTbl nOpUCIIOCOOJEHHOCTH  MPEACTaBUTENEH
YeJIOBEYECKHX pac K YCIOBUSAM CyLIECTBOBaHUA. ENMHCTBO 4e€lIOBEUYECKUX pac.
Kpuruka pacusma.

JleMoHCcTpanum:

[Toptpetsi: @. Pean, JI. ITactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel u cxeMbl: «Bo3saukHoBeHne COIHEYHOM CHCTEMED», «Pa3Butne
OpraHu4eckoro wmupa», «PacturenpHas knetka», «XKuBOTHas KieTkay,
«IIpokapruoTnueckas kinerka», «CoBpeMEHHasi CUCTEMA OPraHUYECKOr0 MHUPA»,
«CpaBHEHHE aHATOMHUYECKHX YepT CTPOCHHUS YelIOBEKa U YEeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa MAaJCOHTOJIOTMYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/IpeBHelmme moan», «lpesaue moan», «llepsoie
COBPEMEHHBIE JI01», «HemoBeuecKue paco».

O6opynoBanme: Mysixu — «[lpoucxoxnenne  4enoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEAHJEpTalblla, KPOMaHbOHIIA), CICIKH WJIU
M300paXeHUs] KaMEHHBIX OpPYAMH MEPBOOBITHOIO uejoBeKa (KaMHHU-YOMIIEPHI,
pybOuna, ckpebna), reoxpoHojioruueckas Tabnuma, KoywieKus «Dopmbl
COXPAHHOCTH HCKOMAEMBbIX KUBOTHBIX U PACTCHUI.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

[TpakTiueckas padorta Ne 1. «M3yyeHne nuckonaemMbix OCTATKOB PAaCTCHHIA
Y KUBOTHBIX B KOJUIEKLUSAX).

DKCKypcHsi « DBOJIIOLHS OPTaHUYECKOTO MHUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HbII WM KPaeBEAUECKUN My3ei).

Tema 3. Opranu3Mbl 1 OKPYKAKOLIAs cpeaa.

DOKOJIOTMS Kak Hayka. 3aJadyd MW paslielbl  AKoJoruu. MeTroabl
AKOJIOTUYECKUX UCCIIETOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YeJIOBEKa.



Cpenpbl 0OMTaHHUsS OPTaHU3MOB: BOJHAsS, HA3€MHO-BO3AYLIHAs, TIOYBEHHAS,
BHYTPUOpPTaHU3MEHHAsI.

Okosoruueckue Qaxtopsl. Knaccudukanus skonoruueckux (akTopoB:
abuoTnueckre, OMOTHMYECKHE M AaHTPOINOreHHbIe. J[elicTBHE SKOJOTHYECKHX
(haKTOpPOB Ha OPTAHU3MBI.

AlGuoTtuueckue (bakTopsI: CBET, TEeMIEeparypa, BJIQKHOCTb.
dortonepuonusm. [IpucmnocobieHrs OpraHu3MOB K JEHCTBUIO aOMOTHYECKUX
¢dakTopoB. buonornyeckne puTMBI.

buotnueckne  Qaxtopel. Bunmpl  OHOTHUECKMX — B3aMMOJCHCTBHIA:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOMo3 u ero Qopmsel. [lapazutusm,
KooTepanusi, MyTyalin3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJICOHHMUECTBO).
AMeHCaIU3M, HEUTpanu3M. 3HaueHWe OWOTHYECKUX B3aMMOACHCTBUN IS
CYILECTBOBAHMSI OPraHU3MOB B IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH nomysiiuud. OCHOBHbIE TOKa3aTeNu
MOMYJISIUK: YUCIEHHOCTb, IJIOTHOCTh, POKIa€MOCTb, CMEPTHOCTH, MPHUPOCT,
murpanus. JJnHaMuKa 9MCIIEHHOCTH MOMYJISILUY U €€ PeryJsiusl.

JemoHCcTpanum:

[Toptpetsr: A. I'ymGonpar, K. @. Pynse, D. ['ekkens.

TaOnupst u cxemsbr: kapTa «IIpupoansie 30Hb1 3eminy, «Cpeasl 0OUTaHUA
opranu3moBy, «®ortonepuonuzmy», «llomynauun», «3aKOHOMEPHOCTH poOCTa
YHCIIEHHOCTHU NOMYJISIUK UH(y30pun-Ty Penbkuy», «[luimensie nenm.

JlabopaTopHble M mpaKkTHYecKHe PadoThI:

JlabopatopHas paborta Ne 3. «Mopdosnornueckne 0COOEHHOCTH pacTEeHUI
13 Pa3HBIX MECT OOUTAHUSY.

Jlabopatopuass pabota No 4. «BnusHuE cBeTa Ha POCT U Pa3BUTHE
YEpEHKOB KOJIEyCay.

[Ipaktnueckass padota Ne 2. «Iloacy€r mIOTHOCTHM MOMYJALMNA pPa3HBIX
BUJOB PACTCHUI.

Tema 4. CooO1mecTBa 1 IK0JOrHYECKHE CHCTEMBI.

Coo0miecTBo opranu3zMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAs,
MPOCTPAHCTBECHHAs, Tpodudeckas (mumeBas). Buapl-nomuHanTel. CBs3U B
ouoneHo3se.

DKoJsornueckre CcucTeMbl (dKocucTembl). [loHsTHE 00 H3KOCHCTEME W
ouoreoneHo3e. DyHKIMOHATbHBIE KOMIOHEHTHI SKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTbI, penyleHTbl. KpyroBopoT BemeCTB M TOTOK DJHEPrUH B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU 3KOCUCTEMBI. [IuieBsie nenu u
cetu. OCHOBHBIE TIOKa3aTeld JKOCHCTEMBbI: OuoMacca, MPOAYKLHS.
DKOJIOTHYECKHE MUPaMUAbL: NPOAYKIMU, YHCIEHHOCTH, Ouomacchl. CBOMCTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOpPETyJIsiiusl, pazButue. CyKueccus.

[IpupoaHbpie 3KOCHUCTEMBI. ODKOCHUCTEMBI 03€p M peK. IKOCUCTEMA
XBOWHOTO WJIM MIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe u X035HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akrop ycronumBocTH sKOcucTeM. CoxpaHeHUE
OMOJIOTUYECKOTO Pa3HOOOpa3us Ha 3emMIle.

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa
ouocdeprr. XKuBoe BemectBo u ero QpyHkiuu. OcodeHHOCTH OMOChEphl Kak
rJ100anpHONM 3KOcHCTEeMBbl. J[MHaMuyeckoe paBHOBecHe M oOpaTHasi CBS3b B
ouocdepe.

KpyroBopoTbl BemiectB u OHOT€OXMMHUYECKHE LHKIBI 3JEMEHTOB
(yrnepona, azora). 30HaIBLHOCTH OMOchepsl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuectBO B Onochepe 3emnn. AHTPONOreHHbIE HM3MEHEHHS B
ouocdepe. ['modabHBIE YIKOJIOTHIECKUE TTPOOIIEMBI.

CocymiecTBoBaHME ~ MPUPOABI M YEJIOBEYECTBA. CoxpaHeHue
OwopazHooOpa3usi Kak  oOcHOBa  yctowumBocth  Ouocdepr. OcHoBa
paIoOHaJIBHOIO YIIPABJICHUS MPUPOJHBIMU PECypCaMd M MX HCIOJIb30BaHHE.
JlocTrxeHnst OMOJIOTUU M OXpaHa MPUPO/IBL.

JemMoHcTpanum:

IToptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. U. Bepnaackuii.

TaOmumps! u cxemsl: «Ilumesbie Henm», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpupoansie cooOmiectBay, «llenu nmuTanus», «IKOJIOTHUECKAsT MUPAMUIA,
«buochepa u  uyenmoBek», «DKocHUCTEMA  IIMPOKOJIUCTBEHHOTO  JIECay,
«9KocuctemMa XBOWHOro Jeca», «buoneHo3 BomoéMmay, «ATrpOLEHO3,
«IIpumepHBIE aHTPOIIOr€HHBIE BO3AEHMCTBUSA Ha MNPUPOAY», «BakHeinne
MCTOYHUKHU 3arpsi3HEHUS] BO3AyXa M TPYHTOBBIX Bon», «[louBa — BaxHeiimas
coctapisitomias  omochepnr», «Daktopbl aerpaganuu 1mouBy, «llapHUKOBBIN
apdekr», «DakTopsl PaAMOAKTUBHOIO 3arpsisHeHus Ouocdepb», «OOmas
cTpyKTypa Ouochepsr», «Pacnpoctpanenue xu3zHu B 6mochepe», «O30HOBBII
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOJIEN.

Oo6opynoBanue: Moaenb-annKanus « Tunuyasie OMOLEHO3bI», TepOapuii
«PactutenpHble  cooOmmiecTBa», koiueknmu — «buonenos», «Bpemurenu
BAXHEHIINX CEIbCKOXO3SHUCTBEHHBIX KYyJIbTYyp», TepOapuu U KOJUIEKLIUU
pacTeHUi M KUBOTHBIX, MPUHAIJIEKAIIUE K Pa3HbIM 3KOJOTHYECKUM TpyIMIIaM
onHoro Buma, Kpacnmas xkuura Poccuiickoit ®enepanuu, wu300pakeHus
OXpaHsSIeMbIX BUJIOB pacTeHuit U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJIHEI'O OBLIETO
OBPA3OBAHHIA

Cornacio ®I'OC COO, ycraHaBiauBarOTCs TpeOOBaHUS K pe3yibTaTaM
OCBOCHHS OOYYaIOIIUMHKCS TMPOTrpaMM CcpeaHero ooOmero o0pa3oBaHMS:
JMYHOCTHBIM, METANIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpykType JTUYHOCTHBIX pe3yJIbTaTOB OCBOEHUS mpeameTa «buonorus»
BBIJICICHB  CJICAYIOIIHE  COCTaBIIAIONIME:  OCO3HAaHHE  OOyJaronuMucs
POCCHMCKOM T'Pa)XXJaHCKOW HIAECHTUYHOCTH — TOTOBHOCTH K CaMOPa3BHUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTIPE/ICIICHUIO, HAJTUYNEe MOTHBAIIMU K OOYYCHHIO
OuoJoruu, 1ejieHarpaBIeHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN THIYHOCTH HA
OCHOBE KJIIOYEBBIX IIEHHOCTE W HMCTOPUYECKUX TpagulUid  pa3BUTHS
OMOJIOTUYECKOTO  3HAHWSA, TOTOBHOCTP M  CIOCOOHOCTh  OOYYaroOIIUXCs
PYKOBOJICTBOBaTbCSA B CBOEH  JIEATEIIBHOCTH  I[EHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMH, TPUCYIIUMHU CHCTEME OMOJOTHYECKOrO0 OOpa3OBaHMsI, HAIHYNE
AKOJOTUYECKOTO TIPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pe3ynabTaThl OCBOEHUS MpeameTa «BbHonorusy AoCTUrarTCes
B CIWHCTBE y4YeOHONW M BOCHHUTATEIBHOW JCSATEIHPHOCTH B COOTBETCTBUU C
TPAJUIUOHHBIMH  POCCUUCKUMH  COLIMOKYJIbTYPHBIMHU, WCTOPUUYECKUMU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATHIMH B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEJEHUS M  CIOCOOCTBYIOT  TpolleccaM  CaMOIIO3HAHUA,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHUsA, PA3BUTHSI BHYTPEHHEW MO3UIIMU JTUYHOCTH,
MaTpuOTU3Ma, YBAXKEHHMSI K 3aKOHY M IIPaBOMOPSAKY, YEJIOBEKY TpyAa H
CTapiieMy TOKOJICHUIO, B3aMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOIICHHS K
KyJbTYpHOMY HACJIEIUI0 M TPAAUUMSIM MHOTOHAlIMOHAIILHOTO  Hapoja
Pocculickon @enepanuu, NpupoIe U OKPYKAroLIEH Cpeae.

JIMdHOCTHBIE pE3ynbTaThl OCBOCHUS YydeOHOTO mpenmera «buomorusy»
JOJDKHBI ~ OTpakaTh  TOTOBHOCTh W CIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJCTBOBAaThbCsI C(OPMUPOBAHHON BHYTPEHHEH MO3UIMEH JMYHOCTH,
CHUCTEMOIN LEHHOCTHBIX OpPUEHTALMi, MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUH,
COOTBETCTBYIOIIMX TPATUIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBA,
pacllMpeHre >KU3HEHHOTO OIbITAa M ONbITa JAEATEIBHOCTH B IMpoOIEcce
peanu3alui OCHOBHBIX HAMPABJICHUN BOCIUTATEIIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:
1)rpa:knaHckoro BOCIUTAHUS:

chOPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3WUIMM  OOYYaIomIEerocsl  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCUICKOTO 00IIECTBa;

OCO3HAaHWE CBOMX KOHCTUTYITMOHHBIX TIPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENbHOCTA IPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TTO3HABATEIBHBIX 33/1a4, BHITIOJHCHUN
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OTPEACNATh COOCTBEHHYIO TO3WIMIO IO OTHOIIEHUI0 K
SIBJICHHSIM COBPEMEHHOU KU3HHU U OOBSICHATH €€;



yYMEHHE YUUTHIBATh B CBOUX JACUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHS JIIOJIEH C PA3HBIMH YOEXKICHUSMHU, KyJIbTYPHBIMU LIEHHOCTAMU
Y COLMAIbHBIM MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHMS
y4eOHBIX, II03HABATEIbHBIX W HCCIEAOBATEIbCKUX 3a/lad, YBaKUTEIHHOTO
OTHOIIEHHS K MHEHHUIO OIIOHEHTOB MpH OOCYXIEHHWU CIOPHBIX BOIPOCOB
OHMOJIOTHMYECKOT0 COJIEPIKaHuUSs;

TOTOBHOCTh K TYMaHUTapHON M BOJIOHTEPCKOM JESTENBHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXJaHCKOU UJIEHTUYHOCTH,
NaTPUOTHU3MA, YBAXKEHHSI K CBOEMY HapoOAy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
PonuHou, ropmocty 3a cBOM Kpau, CBOIO PoauHy, CBOM A3BIK U KYJbTYpY,
IIPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuy;

LIEHHOCTHOE€ OTHOUIEHWE K NPUPOAHOMY HACIEAUI0O M NaMATHHUKaM
NpUPOBI, NOCTIKEHUsIM Poccum B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
Tpyae;

CIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUWCKUX YYEHBIX B CTAHOBJICHHUE U
pa3BuTHE OHMOJOTHH, MOHUMAHUS 3HAYCHHS OMOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHast yoexx1€HHOCTb, TOTOBHOCTh K CIy>Ke€HHUIO U 3ammure OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CHIOCOOHOCTH OLIEHHMBATh CUTYAlMIO M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OpPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHWE K CBOMM pPOJMTENSIM, CO3/IaHUIO0 CEMbU Ha
OCHOBE OCO3HAHHOI'O MPUHATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIOUYasi S3CTETUKY ObITa, HAYYHOTO U
TEXHUUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHWE HMOLMOHAIBHOTO BO3ACUCTBUA KUBOM MPUPOABI U €€
LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B PA3HBIX BUJIAX HMCKYCCTBA, CTPEMJICHUE
MPOSBIISATH KaYECTBA TBOPUECKOM JIMYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJILTYPbI 310POBbS U
AMOLMOHAIBLHOTO 0JIArONOJTyusi:

MOHUMAHUE W pealu3alis 3JA0pOBOro M 0Oe30MmacHoro olpasa >KH3HU
(3aopoBoe  mUTaHME, COOJIOACHHE TUTMEHUYECKUX TPaBUI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryispHas Quandeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

MOHMMAHUE IIEHHOCTH TMPaBUJ WHAMBUAYAIbHOTO U KOJUIEKTUBHOTO
0€30MacHOTO TOBEACHUSA B CHUTYalUAX, YTPOXKAIOMIMX 3J0POBBIO U KHU3HU
JIIOACH;

OCO3HAHWE  TOCIHEACTBHM M  HENPHUATHS  BPEIHBIX  MPHUBBIYEK
(ymotpebiieHus ankoroisi, HAPKOTUKOB, KypeHus);

6) Tpy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPYZY, OCO3HaHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;



FOTOBHOCTh K AKTUBHOMW JEATEIBHOCTH TEXHOJIOTHUYECKOW U COLMATbHOU
HaIlPaBJIEHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATD, IJIAHUPOBATH u
CaMOCTOSITENIHO BBINIOJIHATH TAKYIO JIEATEIbHOCTD;

UHTEpEC K pas3IudHbIM cdepam HpO(I)eCCI/IOHaJIBHOI/I NEeSATENbHOCTH,
yMEHHE COBEpILIaTh OCO3HAHHBIN BHIOOP OyayIiei mpodeccuu u peaan3oBbIBATh
COOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHMIO M CaMOOOPa30BaHHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JIOrH4€CKOro0 BOCIIMTAHMS

AKOJIOTUYECKU LEIECO00pa3HOE OTHOILIEHHWE K MPUPOAE KaK HCTOYHHUKY
’KU3HU Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHNUS;

MOBBINICHUE YPOBHS AIKOJOTHYECKON KyJIbTYPBI: TPUOOPETCHHE OIbITa
IJJAHUPOBAHMSI TOCTYNKOB M OLICHKM HMX BO3MOXHBIX TIOCIEACTBUM ISt
OKPYXKaroLEen Cpebl;

OCO3HaHHUE T00aTbHOIO XapaKkTepa 3KOJOTHYECKUX MpoOsieM U MyTel uX
pelieHus;

CHOCOOHOCTh HCIIOJIB30BAaTh MpPHOOpETaeMble NpPU H3yUYEHUU OHOJIIOTHU
3HAHWS W YMEHHUS MPU PEHICHUW TMPOOJIeM, CBS3aHHBIX C PAIlMOHAIBHBIM
NPUPOIONIONB30BaHUEM  (COONIOACHHE TPaBUI TMOBEACHUA B  MPHUPOJE,
HaIlPaBJIEHHBIX Ha COXPAaHEHHE PABHOBECHS B JKOCHUCTEMAax, OXpaHy BHJIOB,
sKOCUCTEM, Orocdephl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIMX Bpel OKpYKAroLEen
MIPUPOJIHOM cpelie, yMEHHE MPOTrHO3UPOBATh HEOIArOMPHUATHBIE SKOJIOTHUYECKHE
MOCJIEACTBUS NPEANPUHUMAEMBIX JACHCTBUM U MPEIOTBPAILATh UX;

HaJlMYue PA3BUTOTO  SKOJOTMYECKOrO0  MBIIUICHUS, 3KOJIOTHYECKOU
KYJIbTYpbl, OIbITA JACSTEILHOCTA 3KOJOTMYECKOW HANpPaBICHHOCTHU, YMEHUS
PYKOBOACTBOBATHCSI UMY B MIO3HABATEIILHOM, KOMMYHUKATUBHOM U COLIMAIBHOU
MPAaKTUKE, TOTOBHOCTM K YyYacCTUIO B MPAKTAYECKON  JIESITEIBHOCTH
AKOJIOTMYECKON HANPABICHHOCTH;

8) neHHOCTH HAYYHOI'0 IO3HAHUA:

c(OPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKU U OOLIECTBEHHON MPAKTHKU, OCHOBAaHHOT'O Ha JTUAJIOTe
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIbTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3bIKOBOM M UUTATENIbCKOM KYJIbTYPhl KaK CpPEACTBa
B3aMMO/ICUCTBUS MEKTY JIFOJJbMU U MIO3HAHUSI MUPA;

MOHUMaHue crernu@uku OWOJIOTUM KaK HAayKH, OCO3HAaHUSA €€ pOoiu B
(GhOpMHUPOBAaHUH PAITMOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU I[EJI0CTHOTO
npescTaBiIeHus] 00 OKpY’KaloleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeIOBEKa U
oOmiecTBa, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W penieHuH IpodiieM
COXpaHEHUs IPUPOJHOTO PAaBHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH ISl COBPEMEHHOW 1TUBHIIA3AIINN:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3MaHUE TIEPCTICKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX peIIaTh pPeCypcHble NPOOJIEMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTeH BBIXOJa U3 TVIOOATHHBIX IKOJOTHYECKUX MPoOIeM
U oOecriedeHHs] TMepexojJa K YCTOMUYMBOMY pa3BUTHIO, PALMOHAIBLHOMY
MCIIOJI30BAHUIO TPUPOIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJOTHYECKUX 3HAHUW B MEAX
MOBBINICHUST OO KyJNbTYpPhl, E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM 4acTH (GyHKIIMOHATBEHOM IPaMOTHOCTH oOydJarornmxcs,
dbopMupyeMoil pu U3y4eHUU OMOJIOTHH;

MOHUMAHWE  CYNIHOCTH  METOJIOB  TIO3HAHWSA, UCIOJB3YyeMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJyYaeMbIC 3HAHUS JIJIS
aHann3a U OOBSICHEHUS SBJIICHUM OKPY’KAIOIIETO MUPA W MPOUCXOAIINX B HEM
M3MEHEHUH, YMEHHUE JIeJlaTh 0OOCHOBAaHHBIC 3aKIIOYEHUS HA OCHOBE HAYYHBIX
(haKTOB M UMEIOIINXCS JTAHHBIX C IEJIBIO MOYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO MCIIOIB30BATh OMOJIOTMYECKUE 3HAHUS IS
perieHus Mpo0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHMWE IIEHHOCTH HAYYHOW NEeATEebHOCTH, TOTOBHOCTh OCYIIIECTBIISTH
MPOCKTHYIO M MCCIICIOBATEIBCKYIO JEATEIFHOCTh HHIUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHUI0 U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYCHHUIO HOBBIX 3HAHWU MO OWOJIOTHHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble  pe3yJlbTaThl  OCBOCHHS ~ y4eOHOrO  IMpeaMeTa
«buonorus» BKIIOUYAIOT: 3HAYUMbIe A (OPMUPOBAHUS MHUPOBO33PEHUS
O0Oy4aromuxcsi  MEXIUCUUIUIMHAPHBIE  (MEXMIPEIMETHbIE)  OOIICHAYYHbIE
MOHSTHSI, OTPAKAIOLIUE EIOCTHOCTh HAy4YHON KapTHUHBI MHUpa U CHEHUu(pUKY
METO/IOB TIO3HAHMS, MCHOJB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
SHEprusi, SBJCHHE, IMPOLEeCC, CUCTeMa, HAay4HbIH (haKT, MPHUHIIMI, THUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJIEHUE, U3MEpEHHE,
OKCIIEPUMEHT W JIpYrMX),  yHUBEpCaJbHblE  yueOHbIE  JIEUCTBUSA
(mo3HaBaTenbHble, KOMMYHHMKATHBHBIC, PETYJISTHUBHBIE), OOECIEUNBAIOIINE
dbopmupoBanrue (pyHKIHOHAIBHON TPaMOTHOCTH U COLMAIBHOM KOMIIETEHIIUU
oOydJaronmxcsi, CIOCOOHOCTh OOYYalIIMXCA HCIOJIb30BaTh  OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMS W YHHBEPCAJIbHBIE
y4eOHbIE ICHCTBUS B TIO3HABATEIILHON U COIIMAIIBHON MTPAKTHKE.

MeTtanpeameTHbie pe3yJabTaTbl OCBOCHUS MPOTPaMMbl CPEIHETO OOIEro
0o0pa30BaHMs TOJKHBI OTPAXKATh:

OBiajeHue  YHMBEPCAJbLHBIMM  Y4eOHbBIMM  TO3HABATEJLHBIMH
AeCTBUSIMM:

1)0a30Bble JJOruYecKue AeMcTBHs:

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh M aKTyalU3UpPOBaTh MpPoOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOECHWU 3HAHUW MPUEMBI JJOTMYECKOIO MBIIIICHUS
(aHanmuza, cuHTE3a, CpaBHEHMs, Kiaccuukauu, o0O0OIIEHHS), PACKPHIBATH
CMBICTT OWOJIOTUYECKUX TMOHSATHH (BBIAEIATh MX XapaKTEpHbIC MPU3HAKH,
YCTaHABIMBATh CBSI3U C APYTHMMH MOHATHIMHU);

ONpENENATh LEIN JAEITENIbHOCTH, 33JaBas MHapaMeTpbl U KPUTEPHUH HX
JOCTH)KEHHUS, COOTHOCHTHb PE3YyJIbTaTbl JAESATENBHOCTH C IOCTaBJICHHBIMU
HETISIMU;

UCIIOJIb30BaTh OMOJNOTMYECKUe TOHATUA i OOBSCHEHUS (AKTOB U
SABJICHUM KUBOUW IIPUPOJIBIL;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTHBHBIE, IECAYKTHBHBIEC, IO
aHAJIOrMM), BBIABIATh 3AKOHOMEPHOCTH M MPOTHBOPEUYMUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;



OPUMEHSTh  CXEMHO-MOJEJbHBIE  CPEACTBA AN NPEICTaBICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIECHUHN B M3y4aeMbIX OMOJIOTHUYECKHX OOBEKTaxX,
a TakXkKe TMPOTUBOPEUMH PA3HOrO POJA, BBISIBICHHBIX B  Pa3jIHMYHBIX
UH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHHs TPOOIEMBI C YUETOM aHaIM3a UMEIOLIUXCS
MaTEepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JIEATEIbHOCTh, OILICHUBATh COOTBETCTBHE
pE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCJIECTBUI 1€ATEIHHOCTH;

KOOPJAMHUPOBAaTh M BBINOJHATH pabOTy B YCIOBUSIX PEAIbHOTO,
BUPTYaJbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYS;

pa3BUBAaTh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOIIeM.

2)0a30Bble HcCaea0BaATeIbCKHUE JeiiCTBHS:

BJIQ/JIETh  HaBBIKAMU  Y4EOHO-MCCIIEIOBATENbCKOM M MPOEKTHOU
JESTeNIbHOCTH, HaBbIKAMH  paspelleHuss MOpodiieM, CIOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TMOWCKY METOJOB PELICHUS MPaKTUYECKUX
3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB O3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBbIE BHUJbI JAEATEIBHOCTU MO TMOJIYYEHHIO HOBOTO
3HAaHUA, €r0 MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Y4EOHBIX
CUTYalUsX, B TOM YUCJIE IPHU CO3JaHUH YUEOHBIX U COIIUAIBHBIX TPOEKTOB;

dopmMupoBaTh  HAy4YHBIH  THN  MBIIUICHHS,  BIAAETh  HAYYHOU
TEPMUHOJIOTHEH, KJIFOUEBBIMH MTOHATUSMHU U METOJIAMH;

CTaBUTh M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
AESITeTbHOCTH Y )KU3HEHHBIX CUTYaIUsIX;

BBISIBJISITh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3M M aKTyalU3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Yy €€ pEIIeHUs, HAXOAUTh apryMEHTHI Ui JOKa3aTesIbCTBA
CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMETPbl U KPUTEPHUH PEILICHUS;

aHAJIM3UPOBATh TMOJYYCHHbIE B XOJA€ pEIICHUs 3aJaud Pe3yJIbTaThl,
KPUTHYECKH OLIEHUBAaTh WX JOCTOBEPHOCTb, IMPOTHO3MPOBATH H3MEHEHHE B
HOBBIX yCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHBIN MOUCK MEePEeHOca CPEJICTB U CIOCOOOB
AEHCTBHS B MPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHMS B TIO3HABATEIBHYIO M MPAKTHUYECKYIO 00JIacTH
KHU3HEACSITEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, PEAJIAraTh OPUTHHAIBHBIE TIOJXOIbI U PEIICHHS,
CTaBUTH MPOOJIEMBI U 337a4H, JOIMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) padora ¢ unpopmanueii:

OPUEHTHPOBATbCS B PA3IMYHBIX HCTOYHUKAX HMHPOpMAIUK (TEKCTe
y4eOHOro TOCOoOMs, HAY4YHO-TIOMYJAPHOW JIUTEpaTrype, OHOJIOTHYECKUX
CIIOBapsiX M CHPAaBOYHHKAX, KOMIBIOTEPHBIX Oa3ax NaHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh HMH(OPMALMIO Pa3IMYHBIX BHAOB M (HOPM NPEICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JJOCTOBEPHOCTh U HEMTPOTUBOPEUNBOCTD;

(bopMyIHPOBATH 3aMPOCHI U IPUMEHSThH Pa3IMYHBIC METOIbI IPU MTOUCKE U
orbope Owonormyeckor uHPOpMAIUK, HEOOXOAUMOW I BBIIOJTHEHUS
y4eOHBIX 3a71a4;

nproOpeTaTh OMBIT UCTIOIB30BAHUS WH(OPMAIIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTHI, COBEpIICHCTBOBATh KYJbTYPYy AaKTUBHOTO HCIIOJIb30BAHUSA
Pa3IMYHBIX TOUCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMAIbHYI0 (QOpMYy TMpeACTaBICHUA
Oouonoruuyeckod uHpopManuu (cxembl, TpaduKH, TUArpamMMbl, TaOJIUIBL,
PUCYHKH U JAPYyTOE);

UCIIOJIb30BaTh HAYYHBIN $3bIK B KadecTBE CpeACTBa Ipu padore ¢
Ouonoruueckod HHQPOpMAIMEH: NPUMEHSITh XUMHUYECKHe, (U3HUECKUe U
MaTeMaTHYECKUE 3HAKU U CUMBOJIbI, (OpMYJIbl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPeoO0pa3oBbIBATh  3HAKOBO-CHMBOJUYECKHE  CPEICTBA
HarJITHOCTH;

BJIaJIETh  HAaBbIKAMHM  PACIO3HABAHHUA M  3allUThl  MH(POpPMAIUH,
nH(GOPMALIMOHHON 06€30MaCHOCTH JTUYHOCTH.

OBiageHne yHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHM 1€ CTBUSIMU:

1)o0menne:

OCYIIECTBIISAITh KOMMYHHUKAllUM BO BceX cdepax KHU3HU, aKTHUBHO
y4acTBOBaTh B JMAJOre WM JUCKYCCHM IO CYIIECTBY OOCYXKIaeMOW TEMbI
(yMeHue 3amaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS  OTHOCHUTEIHHO
BBITIOJTHEHUSI TIPEAJIaraéMou 3a7aud, YIYUThIBaTh UHTEPECHl U COTIACOBAHHOCTD
MO3UIMH IPYTUX YYaCTHUKOB AMAJTIOTA WA JUCKYCCUN );

pacrno3HaBaTh HeBepOajdbHbIE CpPEJCTBA OOIIEHUS, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYAallHid,
YMETh CMSIr4aTh KOH(MIUKTHI U BECTU TIEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOcO0aMu OOIIEHHS M B3aUMOECUCTBUSA, TOHUMATD
HAMEPEHUsS JAPYyTUX JIIOJEH, TMPOSBIATh YBAXKUTEIHHOE OTHOIICHHE K
co0OecCeTHUKY U B KOPPEKTHOU Ppopme PopMyITupOoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2)coBMecTHAA 1eATeJbHOCTD:

NOHMMATh W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
UHANBUAYAIbHOM pabOThl TMpU pPEIICHUH OHUOJOrHMYEcKON  MpoOJeMBl,
00OCHOBBIBATh HEOO0XOIMMOCTh PUMEHEHUS IPyIIIOBBIX bopm
B3aMMOJICHCTBUS MPU pelIeHUH yueOHOM 3a1aui;

BbIOMpATh TEMATHKy W METOJAbl COBMECTHBIX JCHCTBHI ¢ y4€TOM 0OIIMX
MHTEPECOB ¥ BO3MOXKHOCTEN Ka)/I0T0 WIEHA KOJIJICKTUBA;

OPUHUMATh €M COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBATh JEUCTBUS IO €€ JOCTMIKCHUIO: COCTABJATH IUIAH JCHCTBUU,
pacrupeieNiaTh poiu C Y4€TOM MHEHUN YYaCTHHUKOB, OOCYXXIaTh Pe3yJIbTaThl
COBMECTHOH padoThI;

OLICHHMBATh KAa4e€CTBO CBOETO BKJIaJa M KAXKJIOTO YYaCTHHKA KOMaHJbI B
OOLIHii pe3ysIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npenjaratb HOBbIE MPOEKTHI, OLIEHUBATh HAEU C MO3UIUU HOBHU3HBI,
OpPUTHHANIBHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TMO3UTHBHOE CTPATETMYECKOE IOBEIECHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSABIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITh HHUITUATUBHBIM.

OBiageHHne YHHMBEPCAJIbHBIMHU PeryJsiTHBHBIMH 1eICTBUAMM:

1)camoopranusanms:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS MJSl BBIABICHHUS MPOOJIeM M UX
pEIICHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BbIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JCHCTBHSIX M MOCTYIKaX MO OTHOIICHUIO K KUBOU MPUPOJE,
CBOEMY 3[I0POBBIO U 37I0POBBIO OKPYKAIOIINX;



CaMOCTOSATENIbHO  OCYIIECTBJISITH ~ IIO3HABATENBHYIO  JEATEIbHOCTD,
BBISIBJISITH MPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIE 3a/laydl B
00pa30BaTeNbHON NESTEIBHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIbHO COCTAaBJSATh IJIaH pEeHIeHHs MNpoOJemMbl C  YUYETOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paclidpsTh paMKu ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANOYTECHUM;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMeHTHpPOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILIECHNUE;

OLICHHUBATH MPHUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW SPYIUIMH B
pasHbBIX 00JacTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOM OOpPa30BaTENIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHTYyalHsIM, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIQ/JIETh HAaBBIKAMH IO3HABATEJIbHON peIeKCMH KaK OCO3HAHMSA
COBEPILIAEMbIX JIEMCTBUII M MBICIHUTEIBHBIX IPOLECCOB, UX pE3YyJbTaTOB M
OCHOBaHUH, UCIOJIL30BaTh MPUEMBI pediekcun 7Sl OLICHKU CUTYyalluu, BbIOOpa
BEPHOTO PEILLICHNUS;

YMETh OLICHMBATh PUCKHM U CBOEBPEMEHHO IMPUHUMATh PEIICHHS MO HX
CHUKEHUIO;

MPUHUMATh MOTHBbI M apryMEHTHl JAPYTHX OpPH AHAIU3E PEe3yJbTaTOB
NEeSATENbHOCTH;

3)npunsitue ceds U APYrux:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHBbI M apryMEHTHl JAPYTHX IpPHU AHAIM3E pPEe3yJbTaTOB
NEeSATENbHOCTH;

MIPU3HABATh CBOE NMPABO U NPABO JPYTUX HA OLINOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHMMATh MUP € MO3ULIMH JIPYTOro YeI0BeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHus mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKJIOYAIOT creudduueckue i yd4eOHOro ImpenmMera
«buonorus» HayuyHble 3HAHUS, YMEHHUS M CHOCOOBI JIEHCTBUI MO OCBOEHHIO,
UHTEpPIpPETallUd U NpeoOpa3oBaHUIO 3HAHHWM, BHUABI JCSATENBHOCTH IO
MOJIyY€HHUI0O HOBOTO 3HAHUS M NPUMEHEHHUIO 3HAHUN B PAa3IMYHBIX Y4EOHBIX
CUTYyallMsIX, & TAaKXE B pEAJIbHBIX JXU3HEHHBIX CHUTYyalUsX, CBSA3AHHBIX C
ouonorueil. B mporpamme mnpeaMeTHbIE pe3ysbTaThl MPEICTABICHBI 110 TojiaM
oOydJeHwusl.

[IpenmeTHbIe pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUI O MECTE M pOJIM OHOJOTUM B CHCTEME
HAyYHOTO 3HAaHHSA €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa W HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE
pPOCCUHCKHX M 3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATFHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHU )KU3HEHHBIX 33]1a4;



YMEHHE PACKPBIBaTh COJEpKaHuE OMOJOTUYECKUX TEPMUHOB U MOHSITHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTaboim3Mm (0OMEH BEHIECTB W MpEBpaIicHUE
JHEPruu), TroMeocTa3 (camoperyJssiuus), YpPOBHEBAas OpraHu3auus >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHNE (penponykuus), HACJIEJICTBEHHOCTD,
U3MEHYHMBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jararb OHOJOTHMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAsi,
MyTallMOHHAs!, LIEHTpalibHas J0TMa MOJIEKYJsIpHOM Ouosiorun), 3akoHbl (I
Mengnens, T. Moprana, H. 1. BaBusnosa) u yuenus (0 neHTpax MHOI0o0pasus u
IIPOUCXOXKIIEHHUS KyJIbTypHbIX pactennid H. W. Basunosa), omnpenensite
I'PAaHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJIaJIETh METOAAMH HAy4YHOTO MO3HAHUS B OMOJIOTHUH: HAOII0IeHUE
Y ONMCAHUE )KUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OPraHU3aLMsl U IPOBEJCHUE
OMOJIOTMYECKOTO  JKCINEPUMEHTAa, BBIJBWKEHHE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyYEHHBIX
PE3yIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JI€J1aTh BBIBOJbI HA OCHOBAHUU OJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIICIATh CYILIECTBEHHbIE PU3HAKU BUPYCOB, KJIETOK MPOKAPHOT
U DYKapuoOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTU
MpoLeccoB: 0OMeHa BEIIECTB U MPEBPAIICHUS SHEPTUU B KIIETKE, (POTOCHHTE3A,
MJIACTUYECKOTO M DHEPreTUYEcKOro oOMeHa, XEMOCHHTE3a, MUTO03a, Meilo3a,
OIUIOAOTBOPEHUS, PAa3MHOXKEHMS, HHAWBUAYaJbHOTO pa3BUTUA OpraHu3Ma
(oHTOTEHE3);

yMEHHE MPUMEHSAThH OTyUEHHbIC 3HAHUA ISl OOBbSICHEHUS OMOJIOTUYECKUX
IIPOLIECCOB U SIBJICHUU, IS IPUHATUS NIPAKTUYECKUX PELICHNN B IIOBCETHEBHON
KU3HU C LEJIbI0 obOecriedeHusi OEe30MacHOCTH CBOETO 370POBbsl M 3I0POBBS
OKpYXaIOIMUX JIIOJeH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKPY KaloIel MPUPOTHON cpenie, MOHUMaHUE HEOOXOIUMOCTH MCIOJIb30BaHUS
JOCTIKCHUM COBPEMEHHON OMOJIOTUM W OMOTEXHOJOTHUN JJIsl PallMOHATBLHOTO
MPUPOJONOIB30BAHMS;

YMEHUE pelIaTh 3JIEMEHTAapHbIE T€HETHYECKHE 3aJayd Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHHE, CUEIUICHHOE HACJEeIOBAaHUE, COCTABIATH CXEMbI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIJIsl TPEACKA3aHUsl HACIEIOBAaHUS IIPU3HAKOB Y
OpraHU3MOB;

yMEHHE BBIMOIHSITH JIAOOPATOPHBIE U MpaKTUYECKue paboThl, COOIIOIAThH
npaBuiia Ipu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000PYAOBAHUEM;

yMEHHE KpPUTUYECKH OIICHHBaTh W HWHTEPIPETUPOBATh HH(GOPMALIUIO
OMOJIOTMYECKOTO COJEpPKaHUS, BKIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX HMCTOYHHKOB (CpeicTBa MaccoBOM HMH(pOpMAlUH, Hay4HO-
MONYJIIPHBIE MaTepUabl), STUUECKUE aCIIEKThl COBPEMEHHBIX MCCIEAOBAHUI B
OHMOJOTHH, MEUIIMHE, OMOTEXHOIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE IMUCHMEHHBIE U YCTHBIE COOOIIEHMUS,
00001masi OWONOTHYECKyl0 WH(pOpPMAIMI0O ©3 HECKOJbKHX HCTOYHHUKOB,
rpaMOTHO UCHOJIb30BaTh MOHATUHHBINA anmapat OMOIOTHH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npeameTta «buonorus» ¢ 11
Kacce NOJKHBI OTPAXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUII O MECTE M pOJIM OHOJOTUM B CHCTEME
HAyYHOTO 3HAaHHSA €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHHH COBPEMEHHOMU
€CTECTBEHHO-HAYYHON KapTUHBI MHpa W HAyYHOI'O MHUPOBO33PEHHUS, O BKJIAJE
pPOCCUHCKHX M 3apyOeXHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GYHKIIMOHATFHON IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHUS )KU3HEHHBIX 33]1a4;



YMEHHE PACKPBIBaTh COJIEp:KaHUE OMOJIOTUYECKUX TEPMUHOB U MOHSTHIA:
BUJ, TOMyJALUsA, TEeHO(OHA, DSBONIONMS, JBIXKYyIIKME CHIbI ((PaKTOphl)
HBOJIIOLIHH, IPUCIIOCOOTICHHOCTh OpraHHU3MOB, BUJI000pa3oBaHue,
HKOJIOTHYECKUE (HaKTOPBI, IKOCUCTEMA, TPOAYLIEHThI, KOHCYMEHTHI, PEIYLIEHTHI,
IIENY MTUTaHUs, YKOJIOTHYECKas upamMuga, OMoTeoreHos3, onocdepa;

yMEHHE H3jiaraTh OHMOJOTHYecKHe Teopuu (IBOJOLMOHHAs Teopus Y.
JlapBUHA, CHHTETHYECKasi TEOpHUs OHBOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTHU
(3aponpieBoro cxoactsa K. M. bapa, uepenoBaHus IiIaBHBIX HaIlpaBiICHUN U
myTeit aBomonu A. H. CeseprioBa, yuenus o 6uochepe B. U. Bepnanckoro),
OTIPEIEIISATH TPAHUIIBI UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yMEHHE BJIaJIETh METOAAMH HAy4YHOTO MO3HAHUS B OMOJIOTHH: HAOIIOIeHUE
U OTHMCaHUE )KUBBIX CUCTEM, IPOIIECCOB U SIBICHUI, OpraHu3aus U MpOBEACHHE
OMOJIOTMYECKOTO  JKCINEPUMEHTAa, BBIJBWKEHHE  THUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEMbIMH BEIUYHMHAMH, OOBSICHEHHE IMOJyYEHHBIX
PE3yJIbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX MOHITHHA, TEOPHUI U 3aKOHOB, YMEHUE
JieJ1aTh BBIBOJIbI HA OCHOBAHUU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIACNATH CYIIECTBEHHbIE MPU3HAKH CTPOCHUS OMOJIOTUYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUNA, MPOAYLEHTOB, KOHCYMEHTOB, PEIyLECHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON
W3MEHUYUBOCTH, €CTECTBEHHOTO otOopa, BUI000pa3oBaHus,
MPUCTIOCOOJICHHOCTH OPTraHMW3MOB, JCHCTBHS 3KOJOTMYECKHX (DAKTOpPOB Ha
OpraHM3Mbl, TII€pEeHOCa BEIIECTB M TMOTOKA DJHEPrMM B 3KOCHUCTEMaX,
aHTPOMOTEHHBIX HM3MEHEHHUH B KOCHCTEMaxX CBOEH MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOT€OXMMHUYECKUX IIMKJIOB B Ouocdepe;

yMEHHE MPUMEHSATh OTyUEHHbIC 3HAHUA ISl OOBbSICHEHUS OMOJIOTUIECKUX
IIPOLIECCOB U SIBJICHUU, JUUIS IPUHATHUS NIPAKTUYECKUX PELICHNN B IIOBCETHEBHON
KU3HU C LEJIbI0 obOecriedeHusi OEe30MacHOCTH CBOETO 370POBbSI M 3I0POBBS
OKpYXaloIUX JIIOJAeH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKPY KaloIel MPUPOTHON Cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BaHUS
JNOCTHUKEHUN COBPEMEHHOU Ouonoruu U1 palMOHaIBHOIO
MPUPOIONOIB30BAHUS;

yMEHHE pellaTh 3JIEMEHTapHble OWOJIOTUYECKHE 3a7aydd, COCTaBIAThH
CXEMBI IIEpeHOCca BEIIECTB U SHEPTUU B SKOCUCTEMAX (L[ETIH MUTaHUsA);

yMEHHE BBIMOIHITH JIAOOpATOPHBIE U MpaKTUYeCKue paboThl, COOTIOIATh
npaBuiia Ipu paboTe ¢ yueOHbIM U JIabopaTOPHBIM 000PYAOBAHUEM;

yMEHHE KpPUTUYECKH OIICHHBaTh W HWHTEPIPETUPOBATh HH(GOPMALIUIO
OMOJIOTMYECKOTO COJEpPKaHUS, BKIIOYAIONIYI0 IICEBIOHAYYHbIE 3HAHUS U3
pa3IMyYHBIX HMCTOYHHKOB (CpeicTBa MaccOoBOM HMH(pOpMAlUH, HAy4HO-
NOMYyJISIpHbIE  MaTepuaibl), paccMaTpuBaTh TIJ00ANbHBIE SKOJIOTHUYECKHE
po0JIeMbl COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBbIE IMUCHMEHHBIE U YCTHBIE COOOIIEHUS,
00001masi OWONOTHYECKyl0 WH(POpPMAIMI0O ©3 HECKOJbKHX HCTOYHHUKOB,
IrpPaMOTHO UCIOJIb30BaTh MOHSITUHHBIN amnmapat OHoNIoTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHHUe KoandecTBO yacoB
JIeKTPOHHBIE (M (POBbIE)
n/ pa3fic/ioB U TEM KonTpoabHbie IIpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE pecypChl
n nporpamMmbl padoThI padoTshI
Bbu6nuoreka [JOK
! buosorus kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
) JKuBbIe CHCTEMBI U UX i Bbu6nuoreka [JOK
OpraHu3aIus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUM COCTaB U g i Bbu6nmuoreka [JOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41¢292
4 KuznenesTeabHOCTD 6 bubmuorexa [JOK
KJICTKH https://m.edsoo.ru/7f41¢292
PasmHoxeHne n
5 WHAUBUAYATBLHOE 5 1 Bubmiorexa LIOK
A Y https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HaciencTBeHHOCTE U
6 N3MEHUYNBOCTH 8 1.5 bubmmorera IOK
) https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenexkuusi OpraHu3MoB. 3 bubanorexka HOK
OCHOBEI OMOTEXHOIOTHHA https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 PeszepBHoOE Bpe
PBHOE Bpem I https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO 34 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

YACOB I10 ITPOTPAMME




11 KJIACC

HanMeHoBanmue Koan4gecTBO Yacos
Ne DJIeKTpOHHbIe (LM (ppOoBbIE)
Pa3aecjioB U TEM KonTtpoabHubie IIpakTHYeckune
n/n Bcero o0pa3oBaTejibHbIE PecypChl
nporpamMmbl padoThI padoTsbI
| DBOJIIOLIMOHHAS 9 | bubmuotexa [JOK
Ounonorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U BuG 1OK
noInoTeKa
2
Pa3BHITHE HH3HH ? 0.5 https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmel u
3 OKDVAKAIOLAS 5 1 bu6mmoreka [IOK
Py m https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 SKOJIOTHYECKUE 9 bubmmorexa LOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
but6mmoreka [IOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YJACOB IIO 34 0 2.5

[NPOT'PAMME



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 IIVTAHUPOBAHUE
10 KJTACC

Ne n/ Tema ypoka J1eKTpo e OBblIe OOpa3oBare e pecypc
n/n Ma yp K OqH9eCTES 9ACOB JIEKTPOHHbBIE IIH(POBLIE 00pa3oBaTeIbHbIE Pecypchl
Kontpo e IIpakTHyeckue
Beero HTPOJILHBI PaKTHYECKH
padoThbI padoThbI
bu6mmoreka [IOK
1 buosorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a
MeToabl mO3HaHUS KUBOU
npuponsl. [IpakTuueckas
paborta Ne 1
2 «Hcnons3oBanue 1 0.5 but6mmoreka [IOK https://m.edsoo.ru/863e¢6122
Pa3IUYHBIX METOAOB MPHU
W3Y4YCHHH OUOJIOTUYECKUX
00BEKTOBY
buonornueckue cucTeMsl,
3 1 bubmuoreka I{OK https://m.edsoo.ru/863e6564
MPOLIECCHI U UX U3YyUYECHHE
XUMHYECKUH COCTaB KJICTKH.
4 1 but6mmoreka IIOK https://m.edsoo.ru/863e674¢
Bona u muHepanbHbie conu
benku. CocrtaB u ctpoeHue
5 P 1 but6mmoreka [IOK https://m.edsoo.ru/863e6b72
OCIIKOB
®epMeHTBI —
6 OHOJIOrHYECKue 1 0.5 bu6munoteka LIOK https://m.eds00.ru/863e6b72
KaTaJIn3aTOpPHI.



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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

JlaGopatopnas pabora Ne 1
«M3ydyeHne kaTaauTH4ecKon
aKTUBHOCTH (pepMEHTOB (Ha
IIpUMEpe aMHJIa3bl WU
KaTaJia3bl)»

VYriaeBoapl. JIunuael

bubnuoreka IIOK https://m.edsoo.ru/863e6870

HyxiienHOBBIE KACIIOTBL.
ATO

bubnmoreka ITOK https://m.edsoo.ru/863e6d5¢

Hctopust u meTosl
W3YYEHUS KJICTKH.
Knerounas teopus

but6mmoreka IIOK https://m.edsoo.ru/863¢6¢88

10

Kiertka xak nenoctHas
’KHBas cCUCTEMA

11

CtpoeHne 3yKapuoTHYECKOM
KieTku. JlaboparopHas
paborta Ne 2 «M3yuenue
CTPOEHUS KJIETOK PACTCHHH,
KUBOTHBIX, TPHOOB U
OakTepHii Mo MUKPOCKOIIOM
Ha TOTOBBIX
MUKpOTIpenaparax u ux
OTIHCaHUE»

0.5

bubmunoreka LIOK
https://m.edso00.ru/863e6ff0https://m.edsoo.ru/863e716
c

12

OOMEH BEILECTB I
MeTadOoIN3M

bubmmoreka ITOK https://m.edsoo.ru/863e766¢

13

dotocunTe3. XeMOCHHTES

but6mmoreka [IOK https://m.eds00.ru/863¢7¢98

14

DHepreTUYecKuii 0OMeH

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



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/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae

JKu3HEHHBIN TUKIT KJIETKH.
[enenune knetku. MuTos.
Jlaboparopnas padota Ne 3

15 «HaOmronenne murosa B 0.5 but6mmoreka [IOK https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIKa
JyKa Ha TOTOBBIX
MUKpOTIpenaparax»
buocunres 6enka. Pea

16 HOCHHT e e but6mmoreka IIOK https://m.edsoo.ru/863e796e
MaTpUYHOTO CHHTE3a
Tpanc — OWocHHTE3

17 PaHCIAHHA HOCHHT but6mmoreka [IOK https://m.edsoo.ru/863e796e
Ocika
Hexnerounsie popmbl

18 bu6munoteka LIOK https://m.eds00.ru/863¢7540
KHU3HU — BUPYCHI

bubmunoreka LIOK

®opMBbl pa3MHOKEHUS

19 https://m.eds00.ru/863e81b6https://m.edsoo.ru/863e83
OpraHU3MOB le

20 | Metio3 but6mmoreka LIOK https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
ITOJIOBBIX KJICTOK.
Oron0TBOpEHHE.

21 | JlabGopartopnas pabota Ne 4 0.5 bubnuoteka [{OK https://m.edsoo.ru/863e81b6
«M3yuenue crpoeHus
ITOJIOBBIX KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»
WuauBuyanbHOE pa3BUTHE

22 AMBHAY P but6mmoreka [IOK https://m.edsoo.ru/863e¢8436

OpraHu3MoOB



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/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

23

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH

bub6munoteka LIOK https://m.edsoo.ru/863e862

24

3aKOHOMEPHOCTH
HaCJIeI0BaHMsI TPU3HAKOB.
Monorubpuanoe
CKpeIIMBaHNE

bubmuoreka ITOK https://m.edsoo.ru/863e8878

25

JurubpunHoe
CKpelIuBaHue. 3aKOH
HE3aBHCHMOI'0
HaCJIeIOBaHUs MPU3HAKOB

bubmuoreka [{OK https://m.edsoo.ru/863e89a4

26

CuemieHHOE HacaeJ0OBaHUE
npusHakoB. JJabopaTopHast
pabota Ne 5 «M3yuenue
pEe3yJIbTaToOB
MOHOTUOPHUIHOTO H
JTUTHOPUTHOTO
CKPCIIHUBAHUS Y IPO30(HITBI
Ha TOTOBBIX
MUKpOTIpenaparax»

0.5

but6mmoreka IIOK https://m.edsoo.ru/863e8¢60

27

I'eneTnka momna.
Hacnenosanue npusHakos,
CHCIIJICHHBIX C ITOJIOM

but6mmoreka [IOK https://m.edsoo.ru/863e8c¢60

28

M3MeHYNBOCTS.
Henacnencrsennas
H3MEHYHUBOCTD.
JlaGopatopHnas pabora Ne 6.

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e8efe



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

N3yuenune
MOIU(PHUKAITMTOHHOM
M3MEHYMBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO psifa U
BapHallMOHHOW KPUBOM»

Hacnencrsennas
M3MEHYUBOCTb.
Jlabopartopnast pa6ota Ne 7.
«AHanu3 MyTanun y
TpO30(HITBI HA TOTOBBIX

29

MHUKpOIIperapaTax»

0.5

but6mmoreka [IOK https://m.edsoo.ru/863e8efe

30 I'enetnka degoBeka

but6mmoreka [IOK https://m.edsoo.ru/863e8d78

Pe3epBHblii ypok.
31 O0001enue 1Mo TeMe
«HacnencTBeHHOCTE U

HU3MEHYUBOCTb OPTaHU3MOBY

0 Cenexuus Kak HayKa u
IpolLecce

bu6munoteka LIOK https://m.edsoo0.ru/863¢9214

MeTtoabl U JOCTHKEHUS
33 | cenekuuu pacTeHUui U
SKUBOTHBIX

bu6munoteka LIOK https://m.eds0o.ru/863¢9214

buorexHonorus Kak orpacib

34

MIPOU3BOJICTBA

bu6munoteka LIOK https://m.eds00.ru/863¢9336

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34



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

Ne i/m Tema ypoka

KoandyecTBO 4acoB

DJIeKTPOHHbIe U (POoBbIC 00pa3oBaTelbHbIE PeCypChl

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTH4eckue
padoThbI

OBOJIIONUS U METOIEI €6
W3yUYeHUS

but6mmoreka IIOK https://m.edsoo.ru/863ea20e

Hcropus passutus

2 IpeJCTaBIeHUN 00 bubmuoteka L{OK https://m.edso0.ru/863¢9570
HBOJTIOLINU
3 Muxkpo3Botonus bubmuoteka L{OK https://m.edsoo.ru/863e9cle

[Monynsums kak
3JIEMEHTapHas eAMHULA
BUJIA U 3BOJIOIMH.

4 JlaGopatopnas pabora Ne 1
«CpaBHEHHE BUJIOB 110
MOP(OIOTHIECKOMY
KPUTEPHIO»

0.5

bubnuoreka I{OK https://m.edsoo.ru/863e¢99¢6

JIBUXKYILIME CUJIIBI
5 (3emeHTapHBIE (HAKTOPHI)
HBOJIIOLUH

bubmuoreka I{OK https://m.edsoo.ru/863e9dad

EctectBenHsbIit 0TOOp 1 €ro
bopmbl

bubnuoreka [{OK https://m.edsoo.ru/863e9ed0

Pe3ynbpTarsl HBOTIONMN:

MPUCTIOCOOTICHHOCTD

0.5

bubmmoreka I{OK https://m.edsoo.ru/863e9fde



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

OpraHu3MoOB U
BUZ000pa3oBaHue.
Jlaboparopnast pabota Ne 2
«Omnucanue
MPUCTIOCOOTIEHHOCTH
opraHu3mMa u e€
OTHOCHUTEIILHOTO XapaKTepay

Hanpasnenus u nytu
MaKpO3BOIIOIUU

but6mmoreka IIOK https://m.edsoo.ru/863e9¢cle

HeoOpatumocTs 3BoOMIONNN

10

Ucropus xu3nu Ha 3emiie u
METOABI €€ U3y4YeHUs

11

['umoTe3sr MPOUCXOKIACHUS
JKU3HU Ha 3emiie

but6mmoreka IIOK https://m.edsoo.ru/863ea5a6

12

Pa3Butue xxu3Hu Ha 3emie
10 3paM U Mepruoaam

but6mmoreka IIOK https://m.edsoo.ru/863ea6be

13

OCHOBHBIE 3TaIlbl BOIIOLUU
PaCTUTENBHOTO U )KUBOTHOI'O
mupa. [Ipaktnueckas pabora
No 1 «3yuenne
HCKOIIAEMBIX OCTAaTKOB
pacTeHUl U KUBOTHBIX B
KOJUIEKLIASX

0.5

but6mmoreka [IOK https://m.edsoo.ru/863ea8bc

14

CoBpemeHHas cucrema
OpPraHUYECKOTo MHpa

but6mmoreka [IOK https://m.edsoo.ru/863ea48e

15

OBOJIIONMS YEJIOBEKA

but6mmoreka LIOK https://m.edsoo.ru/863eac2c



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

(aHTpOMOreHe3)

16

JBroxymme cuitbl (pakTopsl)
aHTpOTIOTeHe3a

bubnuoreka I{OK https://m.edsoo.ru/863ead44

17

OCHOBHEIE CTaguu
DBOJIIOLMHU YEI0OBEKA

18

UYenoBeyeckue pacsl U
MPUPOIHBIE aJanTallluH
YesioBeKa

but6mmoreka LIOK https://m.edsoo.ru/863eaca2

19

Pe3epBHblii ypok.
O0o001eHue Mo TeMe
«Bo3uukHOBEHNE U
pa3BUTHE )KU3HU Ha 3eMIIE»

20

DKOJIOrus KaK HayKa

21

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PaKTOPHI

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

22

AbGuoTtnveckue HaKTopsI.
JlabopaTtopnast pa6ora Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHul U3
pa3HBIX MECT OOUTAHUSY.
JlaGopatopHnas pabora Ne 4.
«BnustHue cBeTa Ha POCT U
pa3BUTHE YEPCHKOB
KoJIeycay

0.5

bubnuoreka [{OK https://m.edsoo.ru/863eb10e

23

buotnueckue hakTopsl

bu6munoreka LIOK https://m.edsoo.ru/863eb348

24

OKOJIOTUYECKUE

0.5



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

XapaKTEPUCTUKU
nonyyauuu. [Ipaktuaeckas
paborta Ne 2 «IToacuér
IJIOTHOCTH MOIMYJISUI
pa3HBIX BUJOB PACTCHHI»

Coo0bmiecTBa OpraHu3MoOB —

25 bub6munoteka LIOK https://m.edsoo.ru/863eb46a
OnolLeHO3
DKOJIOTUYECKHNE CUCTEMBI

26 bub6munoteka LIOK https://m.edsoo.ru/863eb46a
(3KOCUCTEMBI)
OcCHOBHBIE TOKa3aTEIU
9KOCHUCTEMBI.

27 | DKoJOru4ecKrue MUpaMubl. bubnmoreka [{OK https://m.edsoo.ru/863eb5fa
CBolicTBa YKOCHUCTEM.
Cykueccus

28 | IlpuponHbie 3KOCUCTEMBI

79 AHTpPOIIOTr€HHbIE
9KOCHUCTEMBI
buocdepa — rnobanpHas

30 but6mmoreka IIOK https://m.edsoo.ru/863ebb5e
AKOCHCTEMA 3EeMJIU
3aKOHOMEPHOCTH

31 P bu6munoteka LIOK https://m.edsoo.ru/863ebd 16
CYIIECTBOBaHUS OHOCHEpHI

0 YenosedecTBO B Ouochepe
3emim
Cocy1ecTBOBaHUE MPUPOIBI

33 v PHpOA but6mmoreka IIOK https://m.edsoo.ru/863ebale
1 YCJIOBEUYECCTBA

34 | PesepBHBIN YPOK.



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

O06001IeHUE TEMBI
«Coo0urecTBa u
HKOJOTUYECKUE CUCTEMBI»

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34

2.5







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI IUIS1 YUEHHUKA
* buonorus, 11 knacce/ Ilaceunuk B.B., Kamenckuii A.A., Pyonio A.M. u n1p.;
ITon penakuueit [laceunuka B.B. AxkumonepHoe o61miectBo «M3narenbcTBo

«IIpocseieHue»

METOJIUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://m.edsoo.ru/7f41¢c292






