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HOACHUMTEJBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OMOJOTHU TEOPETUUYECKYIO OCHOBY JISI
ompeeeHs MOAX0I0B K (DOPMUPOBAHHIO COAEpXKAHUS YIEOHOTO MpeaMeTa
«buonorus» cocraBWIM: KOHIENTyaiabHble mnosiokenuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LI€NieH, COJEp)KaHUsl, pPE3yJbTaTOB OOyuYeHUs U
TpeOOBaHWI K YPOBHIO TMOJTOTOBKH BBITYCKHHKOB, IOJOXKEHUS 00 OOmImX
UeNAX U MPUHIUIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero obmero oOpa3zoBaHuss B Poccuiickoit ®enepanuu, a  Takxke
MOJIOKEHUS O crieliupuKe OMOJIOTHH, €€ 3HAUYCHUH B TO3HAHUU KUBOW MTPUPOJIBI
U oOecrieueHUH CYIIECTBOBAHMS 4elloBeueckoro obmiectBa. (CoryiacHo
Ha3BaHHBIM TIOJIOKCHHSIM, OTPEICICHBl OCHOBHBIC (DYHKIIUH MPOTPaAMMBI TIO
OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuonoruu naéT mpeacTaBiIeHUE O IeNsIx, 00 oOmen
CTpaTeruu OOYy4YeHHUs, BOCIHUTAHHS W PaA3BUTUS OOYYAIOIIUXCS CpEACTBAMU
yyeObHOoro mnpeamera «buonorus», omnpenenser 005S3aTeNbHOE MPEIMETHOE
COJIEp’)KaHME, €ro CTPYKTYpy, pachpeleieHne Mo pa3feiaM M Temaw,
PEKOMEHIyeMYI0 IOCJIEeI0BATEIbHOCTh M3yUYEHUsS Yy4eOHOTO Marepuaia c
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIIPEAMETHBIX  CBSI3€H,  JIOTHKHU
00pa3oBaTeNbLHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEHN 00yYaromuxcs.

B mporpamme 1m0 OWOJOTMM TakKe€ YUUTHIBAIOTCS TPEOOBaHUA K
IJIAHUPYEMBIM JIMUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTam
oOydyeHuss B (OPMHUPOBAHUU OCHOBHBIX BHUJOB Y4YEOHO-TIO3HABATEIHLHOMN
JEeSATEeIbHOCTH/YUEOHBIX JIEUCTBUIM OOYYaIOIIUXCS MO0 OCBOCHHIO COJIEpPKaHUS
OMOJIOTUYECKOT0 00pa30BaHUsI.

B mnporpamme mo Owomormm (10-11 kmacchl, ©a30BBIi  ypOBCHB)
peann3oBaH IPHUHIMI MPECMCTBEHHOCTH B H3YYCHHU 6I/IOJ'IOFI/II/I Oaroxapst
yeMy B HEH MPOCMATPUBAETCS HANPABICHHOCTh HAa PAa3BUTHE 3HAHUMU,
CBS3aHHBIX C (OPMUPOBAHMEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
IICHHOCTHBIX ~ OPUEHTAIMH  JIMYHOCTH,  DKOJIOTMYECKOTO0  MBIIUICHUS,
MPEJCTaBICHU O 3J0pOBOM oOpa3e KU3HU U OCEPEKHBIM OTHOIICHHUEM K
OKpyXxawuied npupoaHor cpexe. I[lostomy Hapsaagy ¢ HU3y4yeHHEM
00IIeOMOIOTUYECKUX TEOPH, a TaKKe 3HAHUM O CTPOCHUM >KUBBIX CUCTEM
pa3HOr0 paHra W CYIIHOCTHM OCHOBHBIX MPOTEKAIOUIMX B HUX MPOIECCOB B
nporpaMme 1Mo OHOJIOTUH YAEJICHO BHUMaHWE MCMOJIb30BAHUIO TMOTYUYECHHBIX
3HaHUU B MOBCEAHEBHOM JKU3HU ISl PEIICHUS TPUKIIAIHBIX 3a]1a4, B TOM YHCIIE:
NpOPMIAKTAKA  HACIEJICTBEHHBIX  3a00JICBaHMM  YENOBEKAa,  MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS HKOJIOTHYECKHU
1eecoo0pa3Horo TOBEJEHUSI B OKpPYJKAIOIIEH NPUPOTHON cpejae, aHaliv3a
BIIUSIHUS XO3SMCTBEHHOMN JEATEILHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U
HMCKYCCTBEHHBIX  DKOCHCTEM.  YCHWJIEHHE BHUMaHHUS K  MPUKIAJIHOU
HampaBJeHHOCTH  ydeOHoro  mpenmera  «buonorusy»  IPOIUKTOBAHO
HEOOXOIUMOCTBIO OOECIIeUEHUsI YCIOBHUM NIl PEIICHMs] OJTHOM U3 aKTyaJIbHBIX
3a/1a4 IMIKOJIbHOTO OMOJIOTHYECKOr0 OOpa3oBaHUs, KOTOpas Mpearnojaraet
dbopmupoBaHre y 00y4aromuxcs ClIOCOOHOCTH aIanTUPOBATLCA K U3MEHEHUSIM
JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE cpemaHero oOmiero oopa3oBaHHs 3aHUMAET BAXKHOE
mecto. OHa obecnieurBaeT (OpPMHUPOBAHUE Y OOYYaAIOIIUXCS MPEACTaBICHUHN O
HAy4YHOM KapTUHE MUPA, paclIMpsieT U 0000IIaeT 3HaHUs O KUBOU MpUpoje, e€
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOU OpPraHU3allMU U SBOJIOLMH, CO3MAET
YCJIOBHS JJIs: TIO3HAHUS 3aKOHOB XUBOW MPHUPOIBI, (GopMUpOBaHUS



(YHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pPOBOr0 M Oe3omacHOro oOpasa
KU3HH, OSKOJIOTMYECKOTO MBIIIICHHS, [EHHOCTHOTO OTHOIICHUS K JKHUBOM
IIPUPOJIC U YETIOBEKY.

bonpmoe  3HaueHue  OWOJIOTHMS  WMEET TakkKe M pEHICHHS
BOCIHUTATENbHBIX M Pa3BUBAIONIMX 3a7a4 CpeaHero ooOiero oOpa3oBaHuS,
couuanu3anuu olyuaromuxcs. M3yueHue Ouosiornu 00eCreyrBacT YCIOBUS
wis  (QOpMHUpOBaHUS ~ WHTEIUICKTyalbHBIX,  KOMMYHHKAI[HOHHBIX U
MHPOPMAITMOHHBIX  HABBIKOB, JCTETUYCCKOM  KYJIBTYpHI, CIOCOOCTBYET
MHTETpai OMOJIOTUICCKUX 3HAHUKA C MPEACTABICHUSIMHU U3 IPYTHX yIeOHBIX
NpEeIMETOB, B YAaCTHOCTH, (U3WKW, XUMUM u Teorpaduu. Ha3BaHHBIC
MOJIOXKEHHS O TIpeJHA3HAYeHUU ydeOHoro mpenmera «buonorus» cocraBuim
OCHOBY [IJIsl OMNpPEAENCHUS TOIXOJOB K OTOOPY M CTPYKTYPHPOBAHHIO €T0
COJIepKaHuUs, PEICTABICHHOTO B TPOrpaMMe Mo OMOJIOTHH.

OT16op conmepkanusi yueOHOTO Tipeamera «buomorus» Ha 6a30BOM YpOBHE
OCYIIECTBIIEH C TMO3UIUH KyJIbTYPOCOOOPAa3HOTO MOIXOAa, B COOTBETCTBUU C
KOTOPBIM OOy4YaroIuecss AOHKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYMMBIC IS
¢opmupoBaHus O0IIEH KyJbTyphl, OIpPEIENAIONNE aJCKBAaTHOE MOBEICHHE
YeJIoBeKa B OKPYKAIOIIEH MPUPOIHOIA cpelie, BOCTPEOOBAaHHBIE B IIOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JeareibHOoCTH. Oco00e MeCTO B 3TOM CUCTEME 3HAHMI
3aHUMAIOT DJJEMEHTHl  COJACP)KaHUs, KOTOPhIE CIyXaT OCHOBOH  Jiist
¢opMHpoBaHUs TPEACTABICHHI O COBPEMEHHOW  €CTeCTBEHHO-HAyYHOM
KapTUHE MHpa M LEHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CIHOCOOCTBYIOIIUX
ryMaHHU3aluy OMOJIOTHYeCKOro 00pa3oBaHMs.

CTpyKTypUpOBaHHE COJCpKAHHS yYEOHOTO MaTepHaja B MPOrpaMMe II0
OHMOJIOTUU OCYIIECTBIICHO C YYETOM TNPUOPUTETHOTO 3HAYCHWsI 3HAHHWHA 00
OTJIMYUTENHHBIX OCOOSHHOCTSIX KUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3aIuu
M DBOJNIONHMU. B COOTBETCTBUM C 3TUM B CTPYKType Yy4eOHOro mpeamera
«buonorus» BeIIEIEHBI CICIYIOIINE COJepKaTeIbHbIC JIMHNK: «bromorus kak
Hayka. MeTopl HayqHOTO Mo3HaHus, «KieTka kak Onoornyeckas CucTeMay,
«Opranu3m Kak OuoJjormueckass cucrema», «CucreMa W MHOTrooOpasme
OPTaHUYECKOTO MHPa», «IBOJIOIMS JKUBOH MPUPOIBD, «IKOCHCTEMBI U
MPUCYIIUE UM 3aKOHOMEPHOCTI.

enp mu3ydenus yueOHoro npeamera «buosorus» Ha 0a30BOM ypOBHE —
OBIIQJICHUE OOYYAIOIIUMUCS 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM
OpraHU3allMi JKUBBIX CHUCTEM pa3HOTO paHra W NpuoOpeTeHHuEe YMEHUH
UCTIOJb30BaTh OTU 3HAHUS JIUIS TPAMOTHBIX JICHCTBHI B OTHOIIEHWU OOBEKTOB
’KMBOU TPUPOJIBI U PEIICHUS PA3JIMYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTokeHre Uenu u3ydeHus: ydeOHoro mpeamera «buosnorus» Ha
0a30BOM ypOBHE 00€CIIEUNBACTCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI 3HAHUU O OMOJIOTUYECKUX TEOPHSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIIOTe3aX, IpaBWIaX, CIIyXKalux
OCHOBOM Ui OPMHUPOBAHUS MPEICTABICHUI O €CTECTBCHHO-HAYYHOW KapTUHE
MHpa, O METOJaX HAayyHOro I[IO3HAHWS, CTPOCHHH, MHOTO000Opa3uu W
0COOEHHOCTSIX JKMBBIX CHCTEM PA3HOTO YPOBHS OpTaHHW3alM{, BBITAIOIIAXCS
OTKPBITHSIX ¥ COBPEMECHHBIX HCCJICIOBAHUSIX B OMOJIOTHH;

(GopMupoBaHUEe y OO0YYAIOIIUXCS MMO3HABATEIBHBIX, UHTCIUICKTYabHBIX U
TBOPYECKHUX CIOCOOHOCTEH B MPOIIECCE aHAJIM3a JAHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTUU HAYYHBIX B3TJISAOB, UACH M MOAXOJOB K M3YYCHHUIO KHUBBIX CHCTEM
Pa3HOTrO YPOBHS OPTaHU3AIINY;

CTaHOBJICHHE Yy OOydYarommxcsi oOImell KynbTypbl, (QYHKIMOHAIBHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATh W OLICHWBATH SIBICHHUS



OKPYIKAIOIIET0 MHUpPAa JKHBOW TPHUPOABI HAa OCHOBAHWM 3HAHWW W OIIBITA,
MOJTYYCHHBIX TIPH U3yUYCHUH OUOJIOTHH;

dbopMupoBaHre y OOYyYalOIIMXCS YMEHHMM WJUTIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUN B MPAKTHUYECKOW ACSATENBHOCTU YEJIOBEKA, PAa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTHUH M arpoONOTEXHOIOTHI;

BOCITUTaHNE YOCKAEHHOCTH B BO3MOKHOCTH TTO3HAHUS YEIIOBEKOM KUBOM
OpUPOABI, HEOOXOJUMOCTH OEpEeKHOr0 OTHOIIEHUS K HeW, COoOMoaeHus
ATUYECKUX HOPM IIPU MPOBEACHUN OUOJIOTHYECKUX UCCIIEI0BAHUI;

OCO3HAaHWE I[IEHHOCTU OMOJIOTMYECKHX 3HAHWM Il TOBBIIICHUS YPOBHS
9KOJIOTUYCCKOHN KYJIBTYPHI, 111 (POPMUPOBAHUST HAYYHOTO MUPOBO33PCHHUS;

MIPUMEHEHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOW JKU3HU
JUTSI OLIEHKU TIOCJIE/ICTBUM CBOEH JIEATENIbHOCTH IO OTHOIICHUIO K OKpYKarouiei
cpene, COOCTBEHHOMY 3J0pOBbIO, OOOCHOBaHHWE U  COONIOIGHHE MeEp
npodUIaKTUKHA 3a00JIeBaHU.

B cucreme cpemgnero oOiero odpazoBaHusi «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YUEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HAYUYHBIE PEMETHIY.

Jns  w3ydeHuss Ouoyiorud Ha ©0a30BOM YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus oTBoauTcs 68 waco: B 10 kimacce — 34 vaca (1 yac B Henenmo), B
11 kmacce — 34 gaca (1 gac B HezeniO).



COIEPKXAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMM HaykaMmu, ¢uiocodueil, 3TUKOWU, ICTETUKOH U
npaBoMm. Ponib Ouosorun B QOpMHUPOBAHUU COBPEMEHHON HAay4HOW KapTHHBI
mupa. CucreMa OHOJOTHUECKUX HaYK.

Metonpl mO3HAaHMS SKMBOM MpUpOAbl (HAOIIOECHHE, HSKCIEPUMEHT,
omnHcCaHWe, HW3MEpEHue, KiIaccuukalus, MOJEIUPOBAHHUE, CTATHCTHUYECKas
00paboTKa JIaHHBIX ).

JleMoHcTpanuu:

[Toptpetsr: Y. apsun, I'. Mennens, H. K. Konbnos, [Ix. Yorcon u O.
Kpuxk.

Tabnuibl u cxembl: «MeTo1bl TO3HAHUS YKUBOU MPUPOIBD.

JlaGopaTopHble M MpakTH4ecKne padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue pa3aIudHBIX METOJOB MpPU
U3YYCHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbl M UX OPraHU3AIUS.

XKupble cuctembl (OMOCHCTEMBI) Kak MpeaMET H3Y4YeHHS OHOJIOTHH.
OTanuue KUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CpoiicTBa OHOCHCTEM U HX pa3HOOOpa3ue. YPOBHU OpraHuzaluu
OMOCHCTEM:  MOJICKYJISIPHBIM, KJIETOYHBIA, TKAHEBBIM, OpPraHU3MEHHBIN,
MOMYJIALIMOHHO-BUI0BOM, AKOCUCTEMHBIN (OMOreoIIeHOTUYECKHUIA),
ouocdepHbIit.

JeMoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HU», «YPOBHU
OpraHu3aluy KUBOU PUPOIBI».

O6opynoBanue: mojesib MoJiekyJnsl JJHK.

Tema 3. XumMuveckuii cCOCTaB U CTPOEHHE KJIETKH.

XUMHYECKAN COCTAB KJIETKU. XUMHYECKUE DJIEMEHTHI: MAaKPOIJIEMEHTHI,
MUKpO3JIeMEeHTbI. Bogia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOALI M MHUHEpAIbHBIX BellecTB B kieTke. [lomnepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHue 6€IKOB. AMUHOKHUCIIOTHI — MOHOMEPHI OETTKOB.
He3ameHumble ¥ 3aMEHUMBIE aAMHHOKHCIOTBI. AMHUHOKHCIOTHBIA COCTaB.
YPpOoBHU CTPYKTYpPBI OCJIKOBON MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buojormdeckue
(GyHKIMH OEIKOB.

®depmeHTHl — Owuosornueckue kartanuzatopbl. CtpoenHue Qepmenra:
aKTUBHBIA LEHTp, cyOcTparHas crneuudpuyHoctb. Kodepmentsl. BuramuHsl.
Otnnuus GepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTOPOB.

VYrineBomapl: MoHOcaxapuabsl (TJIFOKO3a, pubo3a U JI€30KCHpHbO03a),
aucaxapuibpl (caxaposa, JIAKT03a) W TojMcaxapuibl (Kpaxmaj, TJIUKOTEH,
HeJI0I103a). buonornvyeckue GyHKIMH YIIIEBOIOB.

Jlvnuasl:  Tpurnunepuabl, Gochonunuabl, crepounbl. [ 'uapoduinbHO-
ruapodoOHbIe CcBOMCTBA. buonormdeckune ¢Gyukuuu aunuaoB. CpaBHEHUE
YIJIEBO/IOB, OEJIKOB U JIMMUIOB KaK UICTOUHUKOB SHEPTHUHU.



Hyxkneunoseie xucnorel: JIHK un PHK. Hyxneotuasr — MoHOMEpHI
HyKIenHOBbIX KuciaoT. Ctpoenue u ¢ynkuuu JHK. Crpoenne u dynkunun
PHK. Buast PHK. AT®: ctpoenue u GyHKIUH.

Hutonornss — Hayka o Kierke. KieroyHas Tteopuss — mnOpuMeEp
B3aUMOJICUCTBUS UAECH M (PAKTOB B HAy4HOM IO3HAHMHM. MeToAbl W3ydyeHUs
KJIETKH.

Knerka kak uenoctHas sxuBasg cucrema. OOmMe NpU3HAKA KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmosiekybl JJHK kak renernyeckuii amnmapar,
cUCTeMa CHMHTE3a OeJKa.

Tunel KIETOK: 3yKapHOTHYECKass W Npokapuotudeckas. OcoOeHHOCTH
CTpOEHHsI MTpoKapuoTHUYecKoil kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KIIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOW, >KUBOTHOM U
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYphI KJIETOK — KIIETOYHAsl CTEHKA, IJIMKOKAJIUKC,
ux ¢ynkuuu. Ilnazmatnyeckas wmemOpaHa, €€ CBOMCTBAa W (YHKLHH.
[uronnazma u e€ opranouasl. OgHoMeMOpaHnHble opraHoubl kietku: JIIC,
anmapat [onbmku, Jm30coMbl. [lolyaBTOHOMHBIE OpraHOMABI  KIIETKH:
MUTOXOHJIPUH, TUIACTUABL. [IpoHcXOXkaeHNEe MUTOXOHIPUN W IUIaCTHA. BuIbl
mactua. HemeMOpaHHble OpraHOWAbl KJIETKUA: PUOOCOMBI, KJIETOUHBIN LIEHTP,
LEHTPHUOJIU, PECHUYKH, KI'YTUKH. DYHKINN OPTaHOUIOB KIIETKHU. BKitoueHusl.

Snpo — perynsTopHblii HeHTp KiIeTKu. CTpoeHue siipa: siaepHas 000J0uKa,
KapuoIuIa3Ma, XpOMaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JleMmoHcTpanuun:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Ineiinen, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammer:  «PacrnipeneieHne XMMHUYECKUX JJEMEHTOB B HEXKHBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KMBOU ITPUPOIE.

Tabnuubr u cxemsl: «Ilepuonnueckas TabaUIa XUMHUUECKUX 3JIEMEHTOBY,
«CTtpoeHne MOJeKyJbl BOJbl», «buocunTe3s Oenka», «CTpoeHHE MOJEKYJIbI
oenka», «Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenue
MoJiekynbl  AT®O», «CTpoeHue ->yKapHOTHYECKON KIEeTKW», «CTpoeHue
KUBOTHOM  KIEeTKW», «CTpoeHMe pacTUTENbHONW KIETKW», «CTpoeHue
NPOKApUOTHYECKOW KIeTKM», «CTpoeHue sapa KIETKW», «YTJIEBOIbD,
«JIunuaem.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYAOBAaHHWE MJisi MPOBEACHUS
HaAOJIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIPENAapaThl PacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KIETOK.

JlaGopaTopHble M MpaKkTH4ecKne padoThbI:

Jlabopatopuass padora Ne 1. «M3ydeHune KaTaqTuTUYECKONW AKTUBHOCTHU
dbepMeHTOB (Ha TpUMEPE aMIIIa3bl WU KaTajaasbl)y.

JlaboparopHass pabota Ne 2. «M3yueHue CTpOCHUs KJIETOK PACTECHHI,
KUBOTHBIX M OaKTEpHUIl MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpEnapaTax u ux
ONKCAHUEN.

Tema 4. ) KusnenesiTeIbHOCTb KJICTKH.

OOmeH BemecTB, WA METab0IM3M. ACCUMILISINS (TUTACTHYECKUiT 0OMEH)
U JTUCCUMWISIIUS (SHEPreTHYECKUl OOMEH) — IB€ CTOPOHBI €IMHOIO IMpoliecca
MeTabonu3ma. Pojib 3aKOHOB COXpaHEHUsl BEIECTB M DHEPrUU B MOHHWMAaHUU
MeTabou3ma.

Tuner oOmeHna BemecTB: aBTOTPOGHBIT U TeTepoTpodHbI. Ponb
(epMeHTOB B OOMEHE BEILIECTB U NMPEBPAILIEHUU SHEPTUU B KIIETKE.



®orocunre3. CperoBas u TeMmHOBasg (a3l ¢orocuHTe3a. Peakiuu
doTtocunTe3a. DPdekTuBHOCTh (oTOCHHTE3a. 3HA4YeHHE (HOTOCHHTE3a IS
KU3HM Ha 3emiie. BnusiHue yciioBud cpenbl Ha (DOTOCHMHTE3 W CHOCOOBI
NOBBIIIEHUS €T0 NPOAYKTUBHOCTH Y KyJIbTYPHBIX PACTEHUMU.

XeMOCHHTEe3. XEMOCUHTE3UpYyIoUMe OakTepuu. 3HAUEHHE XEMOCHHTE3a
JUIA )KU3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KiIeTKe. PaciieruieHue BeliecTB, BbIACICHUE U
AKKyMYJUPOBaHHE DHEPrud B KIETKE. OTalbl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxxenue u ero BuAbl. KHCIOPOAHOE OKHCIEHUE, WU KIETOYHOE
JIbIXaHUE. OKuCIUTENBHOE dbochopummpoBaHue. OddekTHBHOCTD
SHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuuHoro cuHre3a. I'eHermdeckas uHdopmanums u JIHK.
Peanuzanus renernueckoi mHdopmanuu B KieTke. ['eHeTHYECKU KO U €ro
ceorictBa. Tpanckpunumss — wmarpuudbsli cunTe3 PHK. Tpancmsamus —
OuocuHTe3 Oenka. Otanbl TpaHcasauuu. KomupoBanue amMuHOKUCHOT. Poib
pubocom B OMocuHTE3€e OelKa.

Hexnerounsie hopmbl kxu3HU — BUpYCH. MicTopust oTkpeiTHs BUpycoB (/.
N. WBanoBckuit). OCOOCHHOCTH CTPOEHUS U JKU3HEHHOTO IIMKJIa BUPYCOB.
baktepuodaru. bone3sHu pacTeHuii, >XMBOTHBIX M YEJIIOBEKA, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpuuura yenosexka (BUY) — BozOyautens CITM/a.
OOparHast ~ TpaHCKpUMIIMs, peBepTaza U  HHTerpasza. lIpodunakruka
pacnpocTpaHEeHUsl BUPYCHBIX 3a00JI€BaHUIA.

JleMoHcTpanuu:

IToptpetsr: H. K. Konsnos, /I. . UBanosckuit, K. A. Tumupsses.

Tabmuiel u cxembl: « Tumel mutanusy, «Metadoau3zm», « MUTOXOHIPHS,
«HepreTuyeckuit 00Men», «Xmopormiaact, «Dorocunresy, «CtpoeHue K»,
«Ctpoenue u (QyHKIHOHUpOBaHHE TeHa», «Cunrte3 Oenkay, «[eHeTHUeckuit
ko1, «Bupyce», «baktepuodarn», «CTpoeHHe W KU3HEHHBINM LUK BUpYCa
CII1[a, 6akrepuodara», «Permnukanus JHK.

OG6opynoBaHue: MOJIEJTU -alNTUIMKALUU «Y 1BOE€HUE JJHK 51
TpaHCKpUnuus», «buocunres 0enka», «CTpoeHUE KIETKW», MOJIETb CTPYKTYPbI
JTHK.

Tema 5. Pa3MHoKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Uk, wiM SKM3HCHHBIM UK KieTkd. MHTepdaza m MUTO3.
[Ipoueccel, npoTekarmue B uHTEpdase. Pernnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM HabOp — KapHOTHIIL
JIunmonaHbI M TalUIOWIHBIA  XPOMOCOMHBIE  HAaOOphl.  XpOMATHIBI.
[{uTonorndyeckue OCHOBBI PAa3MHOXEHHUSI W WHAUBUIYAIbHOTO pPa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Craguu murto3sa. [Iporeccel, mpoucxoasdimue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOTOTUYECKHUM CMBICI MUTO3A.

[Tporpammupyemasi TuOENb KIETKU — alloNTO3.

@dopMbl  pa3MHOKEHHS OpPraHM3MOB: Oecroioe U TojioBoe. Bwuabl
Oecrojioro  pa3MHOXKEHUS:  JIEJICHWE HaJaBOE, IMOYKOBAaHWUE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3oBaHume, BET€TATHBHOE Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTaHU3MOB, €I0 3HAYEHUE JJIS1 CENEKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTJIIMYUS OT OECIOJIOTO.

Meito3. Cragumu meito3a. [Iporecchl, MpOUCXOaAIIME HA CTAIUIX MEUO03a.
IloBenenne xpomocoM B Menose. Kpoccunrosep. buosorndecknii CMbICT U
3Ha4YEHUE MENo3a.



['ameTorenes — mporecc 00pa3oBaHMs TMOJIOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBekle kene3bl: CEMEHHUKHU U sIMYHUKA. OOpa3oBaHUE U pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30ui, SUIEKIIeTKa) — CIepMaToreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SUIEKIETOK W crepMmaro3oujoB. OmiogoTBOpPEHUE.
[TapTenorenes.

NunuBuayanpbHOE€ pa3BUTHE (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarbl IMOPUOHATBHOTO PA3BUTHSI Y TTO3BOHOYHBIX KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTue. Turibl
NOCTAIMOPHOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEMpsMoe (JIu4uHOouYHOe). BnusHue
Cpenbl Ha Pa3BUTHE OPTAHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 BETKOBOIO PACTEHUS: CTPOCHUE
CEMEHHM, CTAINH PA3BUTHSI.

JleMoHcTpanuun:

Tabmuupl U cxembl: «POpPMBI Pa3MHOKEHHUSI OpPraHU3MOBY», «JIBolHOE
OIUIOJIOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BererartnBHOEe pa3sMHOXKECHUE
pacteHui», «Jlenenue kieTku Oakrtepuit», «CTpoeHHE TMOJIOBBIX KIETOKY,
«Ctpoenue xpomocombly, «Kierounbiii nukin», «Pemmukamusa JJHK», «Muto3y,
«Meio3y», «IIpsiMoe u HenpsAMOe pa3BUTHEY, «I'aMETOTEHE3 Y MIIEKONUTAOIINX
U 4esioBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3A.

OOopynoBaHue:  MHUKpPOCKOI,  Mukpompenaparsl  «CrepMaTo30uabl
MJICKOITATAIOWIETO», «SHIeKkieTka wmiekonuTtamouero», «KapuoknHes B
KJIETKaX KOpEIIKa JIyKa», MAarHUTHAasI MOJENb-aNIlIuKaus «Jlenenue KieTkny,
moaens JHK, moznens meradaznoit XpoMoCcoOMBI.

JlabopaTopHbIe U NPAKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 3. «HaOmioneHue MuTo3a B KJIETKaX KOHUMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMIPENapaTaxy.

JlaboparopHnast padora No 4. «M3ydeHue CTpoeHHUs MOJIOBBIX KIJIETOK Ha
TOTOBBIX MHKpOMpenaparaxy.

Tema 6. HacjieicTBEeHHOCTh U M3BMEHYHBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. lMcropus pas3Buths TreHETUKU. Poib
IIUTOJIOTUM ¥ SMOPHUOJIOTUU B CTAHOBJICHUM T€HETHUKH. BKiaa poccHilCKUX U
3apyOeXHbIX  YU€HBIX B  pa3BUTUE TEHETUKU. MeToapl  TeHETHKU
(TUOpPUAOJIOTUYECKUNM,  [IMUTOTCHETUYECKUH,  MOJICKYJISPHO-TEHETUYECKHM ).
OCHOBHbBIE TEHETUYECKHE TOHATHA. | e HEeTHUEeCKasi CHMBOJIUKA, UCTIOJIb3yeMasi B
CXeMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH  HACJIEJAOBAaHMS  NPU3HAKOB, YCTaHOBJICHHbIE [
Mennenem. MoHOrHOpHUIHOE CKpeIMBaHWE. 3aKOH €IWHO00pa3us TuOpHUI0B
nepBoro nmnokoJjieHus. IlpaBuino AOMUHUpOBaHHUS. 3aKOH paclIeTICHUs
npu3HakoB. ['unoresa unctotel rameT. [lojiHOE U HEMOTHOE TOMUHUPOBAHUE.

JluruObpuaHoe CKpelmuBaHWE. 3aKOH HE3aBUCHUMOTO  HacJe0BaHUS
npu3HaKkoB. I[UToreHeTHYeCKHUe OCHOBBI ~ JUTHOPUAHOTO  CKPEIIMBAHMUS.
AHanuzupytoiiee CKpeEIllMBaHUE. Hcnonb3oBaHue AHAUTM3UPYIOLIETO
CKpEIIUBAHUS VISl OTIPEACIICHUS] TEHOTHUIIA OCOOH.

CueryieHHOe HacienoBaHue mnpusHakoB. Pabora T. Moprana mno
CLUEIUICHHOMY HAacJE€JOBaHUIO TE€HOB. HapymeHue cuemieHuss TE€HOB B
pe3ybTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TeOpHUs HACIEACTBEHHOCTH. | eHeTHUECKME KapThl.

I'enernka mona. XpoMOCOMHOE ONPEAETIEHUE M0Ja. AyTOCOMBI U MOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W rereporaMeTrHbie opranu3Mbl. HacnemoBanue
IPU3HAKOB, CUEIUICHHBIX C IIOJIOM.



N3MeHYnBOCTD. Buaet  u3MeHUMBOCTH: HEHACJICICTBEHHAs U
HacleqCcTBeHHas. Ponb  cpelbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOJAU(PUKALMOHHON W3MEHUYMBOCTHU. BapualmoHHBIA psl U
BapuanMoHHass kKpuBas. Hopma peakuunm npusHaka. KoimuectBeHHbIE U
Ka4yeCTBCHHBIC MPU3HAKKA U MX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

HacneactBenHnasi, Wi reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHATHBHAS
U3MEHYUBOCTh. Melo3 W T0JIOBOM TIPOIIECC — OCHOBAa KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTallMoHHass HW3MeH4YUBOCTh. Kraccudukanus MyTanui:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIe. YacToTa W NOPUUUHBI  MYyTalUU.
MyTtarennpie (GakTopbl. 3aKOH TOMOJIOTHYECKHX PSIJAOB B HACJICICTBCHHOU
m3MmeHunBocty H. M. BaBumosa.

BhesinepHas HacneCTBEHHOCTh U U3MEHUYNUBOCTb.

I'eneruka uvenoBeka. Kapuorun yenoBexka. OCHOBHBIE METOAbl T€HETHKU
YEJI0BEKA: reHeaJIOTUYeCKU, OIM3HEIOBEIHN, IIMTOr€HETUYECKU,
OMOXMMHUYECKHU, MOJIEKYJISIpHO-TeHeTHYecKnil. COBpEMEHHOE ONpe/eIeHUue
TE€HOTHUIIA: OJIHOTEHOMHOE CEKBEHHUPOBAHUE, TEHOTUITMPOBAHUE, B TOM YHCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a0o0sieBaHUS YE€IOBEKa: T'€HHbIE
00J1e3HM, OOJIC3HU C HACJIEICTBEHHON MPEIPaCIOIOKEHHOCThIO, XPOMOCOMHBIE
oosiesnu. Comathueckue H TeHepaTuBHbIe MyTanuu. CTBOJIOBBIE KIIETKH.
[TpuHIMIBL 310pOBOTO 00pa3a KU3HHU, JUATHOCTUKU, MPO(DUIAKTUKHI U JICYECHUS
reHeTH4ecKkux OosesHel. Meauko-reHeTHUeCKOe KOHCYJIbTUPOBAHKE. 3HAUCHUE
MEIULIMHCKOM TE€HETUKA B TMPEJOTBPAUICHUA M JICYECHUU TE€HETHYECKUX
3a00JIeBaHUH YEJIOBEKaA.

JleMmoHcTpanuu:

[Toptpetst: I'. Mennens, T. Mopras, I'. ne @pus, C. C. YUetBepukos, H. B.
Tumodees-Pecosckuii, H. U. BaBunos.

Tabmumer w cxembl:  «MOHOTHOPHUIHOE  CKpEIIMBAaHUE H  €ro
UTOT€HETUYECKAs] OCHOBa», «3aKOH PACIICTUICHUS M €r0 IIUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTBI TameT», «JluruOpugHoe CKpeuMBaHue,
«lluToNornyeckue OCHOBBI  JUTHOPUAHOTO  CKpeuuBaHus», «Meito3y,
«B3auMojielicTBie allIeIbHBIX TE€HOBY», «l €HEeTHYEeCKHEe KapThl PACTCHUH,
UBOTHBIX U 4eJlOBeKa», «['eHeTuka moiya», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEINIEHHOrO0 ¢ mojom», «Kapuotunbel yenoBeka M KUBOTHBIX», «Bubl
M3MEHUYUBOCTHY, «MoaudukairionHas U3MEHUMBOCThY, «HacnenoBanue pesyc-
dakTopa», «I'eHeTrKa rpynn KpoBu», « MyTaliioHHas U3MEHYUBOCTH.

(5)6OPYI[OB3HI/IGZ MOJIeTU-anTuINKauu « MOHOTHOPUIHOE CKpPEIMBAHKE,
«Henonmnoe momuHupoBanue», «urubpumnoe ckpemmBanue», «llepexpéct
XpOMOCOMY», MHUKPOCKOI W MUKpompenapar «Jlpozoduna» (Hopma, MyTaluu
(dbOpMBI KPBUTLEB U OKPACKH TeJa), repbapuii «I opox MoCeBHOW.

JlabopaTopHbie U NPAKTHYECKHE PAOOTHI:

JlaGoparopnas pabora Ne 5. «3yueHue pe3yapTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEITMBaHUs y IP030(UIbI Ha TOTOBBIX MUKpOITpENapaTax.

Jlabopatopnass pab6ora Ne 6. «M3yuenue wmomuduKarmoOHHON
M3MEHYMBOCTH, TIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOMY.

JlaboparopHas padora No 7. « AHanmu3 MyTaluii y 1po30(uibl Ha TOTOBBIX
MUKpOIIpernaparax.

[IpakTuueckas padora Ne 2. «CocTaBlieHHE M aHAJIU3 POJIOCIOBHBIX
YEeJI0BEKaY.

Tema 7. Cennexunsi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.



Cerneknus Kak HayKa U MpoIecc. 3apoKICHUE CENEKIUU U IOMECTUKAIIMS.
Yyenne H. WM. BaBunmoBa 0 meHTpax MNPOUCXOXKACHUS W MHOTO0Opa3us
KyJbTYPHBIX pacTeHHil. LIeHTpbI MPOUCXOKICHUS JOMAIIHUX )KUBOTHBIX. COpT,
opo/ia, ITaMM.

CoBpeMeHHbIE METO/IbI CeIEKIMU. MacCoBBI U MHIUBU Ty AIbHBIA OTOOPBI
B CEJICKIIMM PACTEHUM U KUBOTHBIX. OIleHKa 3KCTepbepa. BIM3KopoaCTBEHHOE
ckpeniuBanue — UHOpuauHT. Yucrtas nuHus. CKpellMBaHWE YUCTHIX JUHUH.
['ereposuc, unu rubpuanas cuiia. HepoacTBeHHOE CKpelBaHue — ayTOPUAMHT.
Otnanénnass rubpuauzanus U e€ ycnexu. VcKycCcTBeHHBI MyTareHe3 u
MOJyYEHNUE MOJUIIOUAO0B. JOCTHKEHHUSI CENIEKIUU PACTCHUM, XUBOTHBIX U
MHKPOOPTaHU3MOB.

buotexHomorus Kak oTrpaciib TpOU3BOJCTBAa. ['€eHHass MHXKeHepus. DTarbl
co3nanusi pekomObunantHod JIHK u TpancrenHbix opranusmoB. Kierounas
nHxeHepus. Kiietounble  KyJnbTypbl. MHKpPOKIOHAIBHOE  Pa3MHOKEHUE
pacrenuil. KrnoHupoBaHue BBICOKONMPOIYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dThyeckue mpodiembl. MO — reHeTudecku
MOJIU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. I. Kapneuenko, M. ®.
NBaHoB.

Tabmumpel u cxeMbl: kapTta «LleHTpbl TPOUCXOXKIEHUS U MHOTr00Opa3us
KyJbTYpHBIX pacTeHuit», «l[lopombl gomamHuX KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTteHuit», «Otnanénnas rubpunuzainus», «PaboTel akageMuka
M. ®. BanoBay, «Ilomummonans», «O0beKTh OMOTEXHOIOTHNY, «KIIeTOUHEIS
KyJbTYpbl M KJIOHUpOBaHHE», «KOHCTpyupoBaHME © TIEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IJIOJIOB M KOPHEIIONOB JUKUX (opM
KyJIbTYPHBIX COPTOB pacTeHuid, repoapuii «CenbCKOX035HCTBEHHBIE PACTCHUSD.

a0oparopHble U NPaKTH4YeCKue padoThI:

Okckypeus «OCHOBHBIE METOJBI M JOCTHKEHHS CEJICKIMU PACTCHUH U
KUBOTHBIX  (Ha  CEJICKIMOHHYIO  CTaHIUIO, MIJIEMEHHY IO bepmy,
COPTOUCHBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO3SMCTBO, JIabOpaTOPHIO
arpOyHMBEPCUTETA UM HAYUYHOTO IIEHTPA)».

11 KJIACC

Tema 1. DBoIIOIHOHHAS OMOJIOTHS.

[IpennochulkM BO3HUKHOBEHUS SBOJIIOIMOHHOW TEOPUH. DBOJIIOLMOHHAS
Teopus U €€ MecTo B OMOJOruu. BiusitHue 3BOTIOLIMOHHON TEOPUM HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa 3BOMIONUH. [laneoHTONOrMYECKUE: MOCIEN0BATEIBHOCTD
MOSIBJICHUS BHUJOB B TaJCOHTOJIOTMYECKOM JIETOMHCH, TepexoiHble (OPMBI.
buoreorpaguueckue: cxoacTBo M pasznuuue ¢ayH u (JIOp MaTEPUKOB U
OCTpPOBOB.

OMOpPHOIOTHYECKHE: CXOJACTBA M Pa3IM4yUsl SMOPHOHOB Pa3HBIX BUIOB
MM03BOHOYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTHYHBbIE,
PYIUMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX META0OJUYECKUX MyTeW y BCEX
OpPraHU3MOB.

OpomounonHas Teopusa Y. JlapeunHa. IIpeanocbulkM BO3HUKHOBEHMS
JapBUHU3MA. J[BIKyIIME CUJIBI 3BOMIONHMM BUAOB 1O JlapBuHy (M30BITOYHOE



pPa3MHOXXEHHUE P  OrPAHUYEHHOCTH  PECYPCOB, HeonpeaeneHHas
M3MEHYUBOCTb, OOpPHOA 3a CyIIeCTBOBAaHUE, €CTECTBEHHBINH OTOOD).

Cunrernueckas Teopus 3Bomonu (CTO) u €€ OCHOBHBIE MOJTOKEHHUS.

Muxkpossomronus. [lonmynsanus kak equHUIA BUAA U SBOIOLUN.

JIBmoky1iue cuibl ((hakTopbl) 3BOJTIOIUHN BUAOB B pupoae. MyTallMOHHBIN
npolecc U KOMOWHATUBHAS M3MEHUYMBOCTh. [lomymsiimoHHbIe BOJTHBI U Apeid
reHOB. M30inms 1 Murpanus.

EcrectBennbiii orbop — Hampapisitomuid (aktop 3BosrOIUMUA. DopMbI
€CTECTBEHHOI'0 0TOOpA.

[Iprcnoco0aeHHOCTh OPTaHU3MOB KakK pe3yibTaT 3BoonuH. [Ipumeps
MPUCTIOCOOICHN y OpraHu3MOB. ApoMopd 036l U UANOAAANTALIUH.

Bun wu BupooOpazoBanue. Kputepum Buzma. OCHOBHbBIE (OPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJI0rHIECKOe.

MakposBomorus. Dopmel  3BoIIOLMU:  (pUIIETHYECKAs, TUBEPreHTHas,
KOHBEpreHTHas1, napajuienbHas. HeoOpaTUMOCTh 3BOJIOLIMH.

POUCXOKICHHE oT HECIENATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromias cnenranu3anusa. AJanTUBHAA pagualus.
JleMmoHcTpanuu:

IToptpetsl: K. JIunneit, X. b. JTamapk, U. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, @. Mrosuiep, A. H. Ceeprios.

Tabmuubr u cxemsl: «Pa3BuTHE OpraHMYECKOTO MHpa Ha 3emJey,
«3apoIbIIIK MO3BOHOYHBIX JKUBOTHBIX», «ApXeonTepukcy, «Dopmbl 00pHObI 3a
cyuiectBoBanue», «EcrecTBeHHBId  0TOOpPY», «MHOroobpasue  COpTOB
pacTEeHHI», «MHuoroobpasue 1opoz YKUBOTHBIX», «ITomyssAmmmny,
«MyTanuoHHas U3MEHYUBOCThY, « ApoMopho3b», «anoanantamumy, «O0mas
nereHepauus», «JlBuKymme cuibsl sBomounun», «Kapra-cxema wapuipyta
MY TEECTBUS 4. HapBuHay, «bopnba 3a CYLLIECTBOBAHUE,
<<IYIpI/ICHOCO6JICHHOCTB opranu3MoBy», «l'eorpaduyeckoe BHI000pa30BaAHUEY,
«IKOJOTUYECKOE BUA000pa30BAHUE.

O6opynoBaHue: KOJJIEKIHS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0op TUIOJ0B U ceMsiH, KoJuieKuus «lIpumepbl 3alUTHRIX TPUCIOCOOICHUN Y
KUBOTHBIX», MOJIeTh «OCHOBHBIE HAMPABIICHUS IBOJIIOINIY, 00bEMHAS MOIEIIb
«CTpOoeHHE rOJIOBHOTO MO3Ta MIO3BOHOYHBIX.

buoreorpaduueckas kapra wmupa, KoyuieKmus «DOpMbI COXPaHHOCTHU
MCKOIAaeMbIX JKMBOTHBIX M pacTeHuil», Mojenb anmiukanus «llepexpéct
XpOMOCOM», BiaXHble Tnpenapatrbl «Pa3Butue Hacekomoro», «Pa3Burtue
JSATYIIKIY, MUKporpenapat «Jpo3zoduna» (Hopma, MyTariuu GOpMbI KPHLITLEB U
OKpacCKH TeJa).

JlabopaTopHbie U NPaAKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHIECKOMY
KPUTEPUIO).

Jlaboparopnas padota Ne 2. «Onucanue nNpucrnocoO0IEHHOCTH OpTraHU3Ma
1 €€ OTHOCUTEIBLHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3emule.

JloHay4dHbIe OpPENCTABICHUSA O 3apOXKICHUU KW3HU. HayuHble rumnoresbl
BO3HUKHOBEHUSl >KM3HM Ha 3emJyie: abMoreHe3 W MaHchepMus. XHUMHUYecKas
ABONIOIMSA. AOUOTEHHBIA CHHTE3 OPraHMYECKUX BEUIECTB U3 HEOPTaHUYECKHUX.
OKCIEpUMEHTANIbHOE MOATBEPKACHUE XUMHUUYECKON »Bomtonnu. HavanbHbie
sTambl Ouonornueckoi spomtonuu. ['mnoresa PHK-mmpa. ®dopmuposanue
MEMOpaHHBIX CTPYKTYpP U BO3HMKHOBEHHE MPOTOKIETKHU. [lepBbie KieTku u ux
sBOIIONMS. POPMUPOBAHUE OCHOBHBIX IPYIIIN >KUBBIX OPraHU3MOB.



Pas3Butne xu3Hu Ha 3emie 1o 3pam u nepuojgaM. Karapxei. Apxeiickas u
npoteposoiickas dpsl. Ilaneosoiickast spa W e NepHOIBI: KEeMOPUHCKHI,
OPIOBHKCKHI, CUIypUNCKUH, ICBOHCKUH, KAMECHHOYTOJIbHBIN, IEPMCKHL.

Me3osoiickass spa W ©€ NCPUOIBI: TPHACOBBIN, IOPCKUH, MEJIOBOM.

Kaitnosorickast 3pa u €€ TMepHOJIbL: TAICOr€HOBbIN, HEOTCHOBBIM,
AHTPOMOTCHOBBIH.

XapakTepucTrKa KJIuMaTa ¥ reoJI0rH4eckux npoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIMU PACTUTEIBLHOTO U >KMBOTHOIO MuUpa. ApoMopdo3bl y pacTeHud u
XKUBOTHBIX. [l0osiBNIEHHE, paCUBET U BEBIMUPAHUE TPYIII )KUBBIX OPTraHU3MOB.

CucreMa OpraHMYecKOro Mupa Kak OTpakeHue 3BOJOUMHA. OCHOBHBIC
CHUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

OBojrolMsl  yenoBeka.  AHTponosiorusi  Kak ~ Hayka.  Pa3Burtue
NPEACTAaBICHUM O  TMPOUCXOXKACHUU  4eJOBeKa. MeToabl  U3Yy4YEHHUS
aHTporniorene3a. (CxoactBa W pa3iMyusl  4YEJIOBEKAa UM YKUBOTHBIX.
CucremMaTyecKoe MoI0KEHNE YEIOBEKa.

JBuwxymue  cuibl  (dakTopel) — aHTponoreHe3a.  HacnencrtBeHHas
U3MEHUMBOCTb M €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBIM 00pa3 KHU3HH,
U3TOTOBJIEHUE OPYIUN TPyAa, MBIILICHHUE, PEYb.

OcHOBHBIE CTaAUM M BETBU DHBOJIOLMHU YEJIOBEKA: ABCTPAJIONHUTEKH,
Uenosek ymensiii, YenoBek mnpsMoxomsumi, YemoBek HeaHACPTaIbCKUU,
Uenoek pasymHbld. Haxogkn mckomaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAHHS,
00J1aCTh pacpoOCTpaHEeHUsI, 00BEM TOJIOBHOT'O MO3Ta, 00pa3 KU3HU, OPYAUSL.

YenoBeueckue packl. OCHOBHbIE OOJBIIME pachl:  €BPONEOUTHAS
(eBpaswmiickasi), Herpo-aBCcTpajougHas (dKBaTOpHaJIbHAs), MOHTOJOUIAHAS
(a3uatcko-aMmepukaHckasi). UepTel TPUCIOCOOJEHHOCTH  MpeICcTaBUTENEH
YeJIOBEUECKHUX Pac K yCIOBUSAM CYLIECTBOBaHUA. EAMHCTBO UenOBEYECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:

[Toptpetsi: ®@. Penn, JI. Ilactep, A. U. Onmapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuiel 1 cxemsl: «Bo3ankHoBeHre CoTHEYHON CHCTEMBI», «Pa3BuTHe
OpraHuueckoro wmupay», «PacturenpHas kieTtka», <« KUBOTHas KIeTKay,
«lTpokapuoTnueckas kinerka», « CoOBpeMEHHAsi CUCTEMA OPraHUYECKOTO MUPAY,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUS YEJIOBEKa U UYEJTOBEKOOOPA3HBIX
00e3bsin», «OCHOBHbIE MeCTa [MAaJCOHTOJOTHYECKUX HAXOJOK MPEAKOB
COBPEMEHHOTO YEJIOBEKaY, «/lpeBHenme moan», «pesaue moan», «llepebie
COBPEMEHHbIE JII0In», «YenoBeyecKknue pach».

O6opynoBanne: My «[Ipoucxoxnenne  4enoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIa, HEAHAEPTaJIblla, KPOMaHbOHIIA), CIEHKH HIIH
U300paKEHUS KaMEHHbBIX OpYAHMI NMEepBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyomia, ckpebia), TreoXpoHoJoruueckass TaOiauna, KoJieKius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble M MpaKkTH4ecKne padoThbl:

[Tpaktuueckast pabora Ne 1. «/3ydeHne UCKOMAEMBIX OCTATKOB PacTEHUI
Y )KUBOTHBIX B KOJUICKIIHSIX).

OKCKypeust «IBOJIOLNS OPraHUYECKOTo MUpa Ha 3eMiie» (B €CTECTBCHHO-
Hay4YHBIN WJIM KpaeBEeIUECKUN My3eil).

Tema 3. OpranusMsbl U OKpYy:KamoIas cpeaa.

DOKoJIOrMsd KakK Hayka. 3aJadud ¢ paslielbl 3KOJOoruh. MeTomabl
AKOJIOTMYECKUX UCCIETOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEeJI0BEKA.



Cpensl oOMTaHMS OPraHU3MOB: BOAHAs, HA3EMHO-BO3yIlIHAs, TOYBEHHA,
BHYTPHUOPTaHNU3MEHHAS.

Okonornueckue ¢akropsl. Kinaccudukanus 3K0I0rH4eckux (aKkToOpoB:
abnoTuyeckre, OMOTUYECKUE M aHTPOINOreHHbIE. J[eCTBHE HSKOJOTUYECKUX
(hakTOpPOB Ha OPTAHU3MBI.

AOGuoTtnueckue (dakTopsI: CBET, TeMIlepaTypa, BJIQXKHOCTb.
®doronepuonusm. [lpucnocobieHus OopraHu3MoB K JEHCTBUIO aOMOTUYECKUX
¢daktopoB. buonornueckue puTMsl.

buotnueckue  dakrtopel. Buapl < OMOTHMYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHLIUSA, XUIIHUYECTBO, cuMOM03 u ero ¢opmel. [lapasutusm,
KOoNepauus, MyTyajJu3M, KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIECOHUYECTBO).
AMeHcanmu3M, HeWTpanu3M. 3HauyeHue OUOTHYECKUX B3aUMOJICHCTBUM IS
CYILLECTBOBaHMSI OPraHU3MOB B IIPUPOHBIX COOOLIECTBAX.

DKOJIOTHUECKHE XapaKTEPUCTUKU MOMysiquu. OCHOBHBIE TMOKa3aTeau
TOMYJIIAA: YUCICHHOCTD, IUIOTHOCTh, POXKIAeMOCTb, CMEPTHOCTB, IPHUPOCT,
murpanus. J{luHaMyka 4ucIeHHOCTH MOMYJIAINHA U €€ PEeTyIIsIIIHs.

JeMoHcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynse, 3. ['ekkerns.

Tabnuubr u cxembl: kapta «[Ipupoausie 30Hb1 3emimn», «Cpeabsl oOuTaHus
opranusmoBy, «®otonepuoauzm», «llomymsauuy, «3aKOHOMEPHOCTH PpPOCTa
YUCJICHHOCTH TOMYJISAIINA HHDY30puu-Typenbkny, « ummessie memmy.

JlabopaTopHbIe H NPAKTHYECKHE PA0OTHI:

JlabopaTtopHas padota Ne 3. «Mopdosornaeckue 0COOCHHOCTH pacTeHUI
U3 Pa3HBIX MECT OOUTAHUS.

Jlabopatopnas pabora Ne 4. «BnusiHne cBeTa Ha POCT M Pa3BUTHE
YEPEHKOB KOJIEYCay.

[Tpaktiueckas pabora Ne 2. «Ilomcd€r MIOTHOCTH MOMYJISIMI pPa3HBIX
BHJIOB PACTCHUIN».

TgMa 4. CooburecTBa M 3K0JIOTHYECKHE CHCTEMBI.

Coo01ectBO oprann3mMoB — 6uoreHo3. CTpyKTypsl OHOIleH03a: BUAOBAs,
pPOCTpaHCTBEHHasA, Tpoduyeckas (nuieBas). Buabl-nomunantel. CBsi3u B
OMOILIEHO3E.

Dkosornueckre cucrembl (3kocuctemsbl). lloHsiTue 00 »KOCuUCTEME U
ouoreoneHo3e. MOyHKIMOHATbHBIE KOMIOHEHTHI SKOCHUCTEMBI: MPOAYLIEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BemecTB M IIOTOK 3HEPrud B
skocucreMe. Tpoduueckue (MUIIEBBIE) YPOBHU 3KOCHCTEMBI. [IHIlieBbIe e U
cetd. OCHOBHBIE TIOKa3aTeJM JKOCUCTEMBI: OMomacca, MNPOIYKIHS.
DKOJIOTUYECKHE MUPAMUJIbL: MPOIYKLUMU, YUCICHHOCTH, OMoMacchl. CBoiCcTBa
HKOCUCTEM: YCTOMYMBOCTh, CAMOPErYJIALN, pa3BuTHe. CyKUECCusl.

[Ipupoanbie 3KOCHUCTEMBI. OJKOCHCTEMBI O03€p M peK. IKocUCTEMa
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO JIeca.

AHTpONOreHHbIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCUCTEMBI.
buonoruueckoe 1 X03s1iICTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasHoobpaszue kak Qaxtop ycToWuMBOCTH 3KocucTeM. CoxpaHeHHe
OMOJIOTHYECKOT0 pa3HO00Opa3us Ha 3eMIie.

Yuenue B. U. Bepuaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocdepnl. Kupoe BemectBo U ero GyHkiuu. OcobeHHOCTH Ouochephl Kak
rJ100anpHONM 3KOcHCTeMBl. J[MHaMu4yeckoe paBHOBecHe M oOpaTHasl CBS3b B
ouocdepe.

KpyroBopotbl BemiectB 1 OMOr€OXMMUYECKHE IMKJIBI  3JIEMEHTOB
(yraepona, azora). 30HAIBHOCThL OHOCchepbl. OCHOBHBIE OMOMBI CYIIIH.



YenoeuecTBO B Oumochepe 3emian. AHTPONOreHHbIE H3MEHEHHUS B
ouocdepe. ['mobabHBIE YKOJIOTHIECKUE TIPOOTIEMBI.

CocymectBoBaHue MIPUPOJIBI u YEeJI0BEYECTBA. CoxpaHneHue
OuopazHooOpa3usi Kak  oOcHOBa  ycroWumBoctu  Ouocheprl.  OcHoBa
pPallMOHAJIBHOTO YIPaBJIEHUSI MPUPOJAHBIMU PECypcaMyd U HMX HUCIOJIb30BaHUE.
JlocTrxeHus OUOJIOTUH U OXpaHa IPUPOIBI.

JdeMoHcTpanuu:

[Toptpetsi: A. k. Tencnu, B. H. Cykaués, B. . Bepnaackuii.

Tabnuup! u cxemsl: «IluieBsie nenu», «bUOIIEHO3: COCTaB U CTPYKTYPa»,
«IIpuponnsie cooOuiecTBa», «llenu nutanusy, «IKojoruyeckas MUpaMuiIay,
«buochepa u  dyenoBek», «IKOCUCTEMA IIMPOKOJIUCTBEHHOIO  JIECay,
«JKocUCTEMA XBOWHOro Jieca», «bHOLEHO3 BOJOEMa», «ATPOLIEHO3Y,
«IIpuMepHBIE AHTPOINOTEHHBIE BO3JCUCTBUS Ha NPUPOLY», «Baxneimme
UCTOYHUKH 3arpsi3HEHUsI BO3[yXa M TPYHTOBBIX BOI», «IlouBa — BakHeillas
coctaBisitonias Ouocdepsr», «DakTopbl Jerpananuu TouB», «l[lapHUKOBBIN
adpdexty, «DakTopsl PagUOAKTUBHOTO 3arpsisHEHUs Ouochepb», «OO0mas
CTpyKTypa Ouochepo», «Pacnpoctpanenue xxu3Hu B 6uocdepe», «O30HOBBIM
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOJIEN.

O6opynoBanue: MoJenb-anuKanus « TunuaHbie OMOLEHO3b1Y, repoapuit
«PactutenbHble  cooOmiecTBa», Koyuekiuu  «buoneno3», «Bpegurenun
BOKHEHIIINX CENbCKOXO3SUCTBEHHBIX KYJIbTYyp», TepOapuu U KOJUICKIUU
pPacTEHHII U KMBOTHBIX, TPUHAIEKAIINE K PA3HBIM AKOJOTMYECKUM TpymHIaM
onHoro Buma, Kpacnas xuura Poccuiickoit ®eneparuu, wuzo0paxkeHus
OXpaHsSIEMbIX BUJOB PACTEHUN U KUBOTHBIX.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHWA T[IPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEIAHEI'O OBIIET'O
OBPA30OBAHUIA

Cornmacio ®I'OC COO, ycraHaBimMBaroTCs TPEOOBaHUS K pe3yjbTaTam
OCBOGHHUSI OOYYalOIIMMHCS TpPOrpaMM CpeAaHero oOmiero o0pa3oBaHUS:
JUYHOCTHBIM, METANIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JMYHOCTHBIX pe3yJlbTaTOB OCBOEHUs mMpenmeTa «buonorusy»
BBIJICJICHBI  CJIEAYIOIIME  COCTAaBISIONIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCUHCKON TPaXKIAaHCKOM HMAEHTUYHOCTH — TOTOBHOCTHM K CaMOpPa3BUTHIO,
CaMOCTOSITEIbBHOCTU M CaMOOIPEACIICHUIO, HAIMYUE MOTHBAIMU K OOYYEHUIO
OMOJIOTHH, LIEJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HMCTOPUYECKUX TPATULUN pPa3BUTHUS
OMOJIOTUYECKOTO  3HAaHUS, TOTOBHOCTH M  CIIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBaTbCA B CBOEH  JIEATEIIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMHM, MPUCYIIUMU CUCTEME OMOJIOTHYECKOr0 00pa3oBaHMs, HAIWYWE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTHM CTaBUTh IEINH U CTPOUTH
KVU3HEHHBIE TUIaHBI.

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MpeaMeTa « buonorus» AOCTUraroTCs
B €IMHCTBE Yy4YEOHOM M BOCIUTATEIHLHOW NESITEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA  POCCUUCKUMU  COLIMOKYJIbTYPHBIMU, HCTOPUYECKUMHU U
JyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMHU, TPUHATHIMH B OOIIIECTBE MPaBUIIAMU U
HOpMaMH  TIOBEJEHUSI M  CIIOCOOCTBYIOT  TpolleccaM  CaMOIO3HAHUA,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHs, PA3BUTHUSI BHYTPEHHEU MO3ULIMKU JTUYHOCTH,
MaTpuoOTHU3Ma, YBAXKEHMS K 3aKOHY M TMPaBOIMOPSAKY, YEJIOBEKY Tpyla u
CTapiieMy TOKOJIEHHIO, B3aMMHOTO YBaXKCHUs, OEPEKHOTO OTHOIICHUS K
KyJbTYPHOMY HACIE€OUI0 M TpagulusM MHOTOHAlIMOHAIBHOIO Hapoja
Poccuiickon ®enepanuu, NpupoAe U OKPYKAKOIIEH Cpelie.

JIngyHOCTHBIE pe3yJIbTaThl OCBOEHUS Yy4eOHOro mnpeaMera «bHOOTHS
JOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBAThCSl C(POPMHUPOBAHHON BHYTPEHHEH TO3UIMEH JIMYHOCTH,
CUCTEMOI IIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKIICHUI,
COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBa,
paclIiipeHre >KU3HEHHOTO OIbITa U OMbITa JACATEILHOCTH B IIpoIecce
peanu3alui OCHOBHBIX HAINpPAaBJICHUN BOCHUTATEIBbHOW AEATEILHOCTH, B TOM
YUCJIE B YACTU:

1) rpaIaHCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMM  OOYYaIoIIerocss  Kak
AKTUBHOT'O W OTBETCTBEHHOI'O YJIEHa POCCUHUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX TpaB U OOS3aHHOCTEH, yBa)KE€HUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MJEATEIBHOCTH MPU CO3JaHUU
y4EOHBIX MTPOCKTOB, PEIIEHUN YYEOHBIX U MMO3HABATENIBHBIX 3a/1a4, BHIMOJHEHUH
OMOJIOTHYECKHUX DKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEATh COOCTBEHHYIO IO3UIIMI0O IO OTHOIIECHUIO K
SIBJICHHSIM COBPEMEHHOM KU3HU U OOBIACHATH €€;



YMEHHE YUUTHIBATH B CBOUX JACHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOIO
B3aUMO/JICUCTBUS JIIO/ICH C PA3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMU [IEHHOCTSMHU
U COLIMAJIBHBIM TIOJIO)KEHHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJTHEHUS
y4eOHBIX, IIO3HABATENbHBIX U UCCIEAOBATEIbLCKUX 3aJlay, YBaXUTEIHLHOIO
OTHOIIEHUSI K MHEHHMIO OIIOHEHTOB IPH OOCYXICHUH CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO CONEPIKAHUS; ) 5

TOTOBHOCTH K TYMAaHUTApPHOU U BOJIOHTEPCKOM EATETbHOCTH;

2) NaTPHOTHYECKOTO BOCTIMTAHUS:

c(hOPMUPOBAHHOCTh  POCCUICKOMN IpaKIaHCKOMN UJCHTUYHOCTH,
NaTpPUOTH3MA, YBAKEHUSI K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IEpE]
Ponuuou, ropmocty 3a cBOM Kpau, CBOIO PonuHy, CBOM SA3BIK M KYJIBTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

IEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
IPUPOJIbI, JOCTHKEHUAM Poccun B Hayke, HUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyZe;

CIIOCOOHOCTh OIICHUBATH BKJIAJl POCCUUCKUX YUE€HBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTHH, MOHWMAHUSA 3HAYEHUS OMOJIOTMH B IO3HAHMHM 3aKOHOB
IPUPOJBI, B AKU3HU YEJIOBEKA M COBPEMEHHOTO 00I1IEeCTBA;

uzeitHas yoexxIEHHOCTh, TOTOBHOCTh K CIIy»E€HHUI0 M 3amuTe OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CYyAh0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMS :

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OILICHMBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U 1IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYUBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOIICHHWE K CBOUM POAUTENSM, CO3JAaHUI0O CEMbH Ha
OCHOBE OCO3HAHHOI'O MPUHATHS LEHHOCTEU CEMENHOM )KU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIIOUAsl ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTa, TPYAa, OOLIECTBEHHBIX OTHOIIECHUN;

NOHUMAHHE HMOIMOHAIBLHOIO BO3JCHCTBHUS KUBOW MPUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBbIX BUIAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) puznyeckoro BocnuTaHusi, GOPMHUPOBAHNS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronmoJy4uns:

MOHUMAHUE W pealu3alis 3J0pOBOr0 W 0e30MacHOro olpa3a >KU3HU
(3mopoBoe  mUTaHHUE, COOJIIOJICHUE TUTHEHUYECKUX TPaBWJI UM HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATUW W OTHAbIXA, peryJsipHas ¢Gunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

MOHUMAHHWE IIEHHOCTH TMPaBWI WHIWBUAYAJBHOTO U KOJUICKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYAIUSX, YTPOXKAIOIIMX 30POBBIO U KU3HU
JIIOJICH;

OCO3HAHHWE  TMOCJIEICTBUM W  HEOPUSTUS  BPEIHBIX  IPUBBIYEK
(yHOTgG@IGHH}I AJIKOr0JIs, HAPKOTUKOB, KypEHHUs);

) TPY/I0BOT'0 BOCIIUTAHMS :
TOTOBHOCTb K TPYAY, OCO3HaHHUE IIEHHOCTH MacTEPCTBa, TPYI0JII00HE;



TOTOBHOCTh K AKTUBHOU NEATEIILHOCTH TEXHOJIOTHUYECKOU W COIMAIILHOU
HANpPaBJICHHOCTH, CIIOCOOHOCTH VHHUIMAPOBATh, TJIAHUPOBATH u
CaMOCTOSITEJIBHO BBIMIOJIHATH TaKyIO AEATCIbHOCTD;

UHTEpeC K pa3IuyHbiM cdepaM MpodeCcCUOHATBHOW  JesATEIbHOCTH,
YMEHHE COBEPINAaTh OCO3HAHHBIN BRIOOpP OyayIieit mpodeccnn u peann30BbIBaTh
COOCTBEHHEBIE JKM3HEHHBIE TIaHEL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUI0O M CaMOOOpPAa30BaHUIO Ha
MPOTSHKEHUHU BCEH KU3HU,

7) IKOJIOTHYECKOT0 BOCIIUTAHUS:

AKOJIOTHYECKU I1EJIECO00pa3HOE OTHOIICHWE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJle, OCHOBE €€ CYIlIeCTBOBAHUSI;

MOBBIIICHUE YPOBHS HKOJOTHYECKON KyJIbTYphI: TMPHOOPETCHHE OIbITa
IJIAHUPOBAHUS TOCTYIIKOB M OLECHKHM KX BO3MOXHBIX IOCJIEACTBAN IS
OKPYKaroUIEH CPEIbI;

OCO3HaHHE TI00ATBHOTO XapaKTepa AKOJOTMUYECKUX MPOOJeM U MyTel Ux
pelieHus;

CITIOCOOHOCTh HCIIOJIB30BaTh MPUOOpPETaeMble IPU HM3YYECHUU OHOJIOTHHU
3HAHUS W YMEHHUS IIPH PEIICHHUH MpOoOJeM, CBS3aHHBIX C palliOHAJbHBIM
IPUPOJIONIONIB30BaHUEM  (COOJIIOICHUE TIpaBUJl  TOBEJCHUS B  MPHPOJIE,
HANpPaBJICHHBIX HA COXPAHCHUE PABHOBECHS B JIKOCHCTEMAX, OXpPaHy BHUJIOB,
AKOCUCTEM, OHOC(EpHI);

AKTUBHOE HENPHUITUE JCUCTBUH, NPUHOCAIIUX BPEI OKPYKAIOIIECH
IPUPOJIHOM Cpejie, YMEHHE IPOTrHO3UPOBATh HEOJArONMPUITHBIC SKOJIOTHYECKUE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JEUCTBUM U TPEAOTBPAILATh UX;

HAJIMYME PA3BUTOIO  SKOJOTHYECKOTO  MBIIUICHUS, SKOJIOTUYECKOU
KYJIbTYpPbl, ONbITa JESITEILHOCTH 3KOJOTUYECKOW HAIPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MU B ITIO3HABATEIILHON, KOMMYHUKATUBHOW Y COLUATILHOU
MPAKTUKE, TOTOBHOCTH K YyYacTHIO B TMPAKTHYECKOW JEATEIbHOCTH
AKOJIOTUYECKOW HAPABICHHOCTH;

8) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKH M OOIIECTBEHHOMN MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHMIO CBOETO MECTa B IMOJUKYJIBTYPHOM
MHUDE;

COBEPILICHCTBOBAHUE S3bIKOBOM M YMTATEIIbCKOW KYJBTYpPBl KaK CpE/ICTBa
B3aUMOJICMCTBUS MEXKIY JIFOJbMU U TTO3HAHUS MUPA;

MOHUMaHue crenuduku OMOJOTMM KaK HAayKH, OCO3HaHUA €€ POJu B
(dbopMHpPOBaHNY PAIMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
peACTaBiIeHUs] 00 OKPYKaIoIIeM MUPE KaK O €IMHCTBE MPUPOJIbI, YEIOBEKA U
o0111ecTBa, B MO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEH M pelieHud MpodiieM
COXpPaHEHUs IPUPOTHOTO PABHOBECHUS;

yOXKIEHHOCTh B 3HAUUMOCTH OWOJIOTHH ISl COBPEMEHHOM 1TUBUIIA3AIIH:
obOecrieyeHus: HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pellaTb pPecypcHble MpoOJIeMbl Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIXOAA M3 TIO0ATBHBIX AKOJOTHUECKUX MPOOIeM
u obecneyeHHs TMepexoja K YCTOMYMBOMY Pa3BUTHIO, pallMOHATHHOMY
MCIIOJIb30BAHUIO TPUPOHBIX PECYpCcOB U (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB
JKU3HH,

3aMHTEPECOBAHHOCTh B TMOJYYCHUU OHOJOTMYECKUX 3HAHUN B IEISIX
MOBBIIIEHUS 00N KYJIbTYphI, €CTECTBEHHO-HAYYHON I'PAMOTHOCTH, KaK



COCTaBHOM  4YacTH  (PYHKIMOHAJIBHOM  TPAMOTHOCTH  OOyYaromuxcs,
dopMupyemMoii npu u3yuyeHun OUOJIOTHH;

[IOHUMAHWE  CYIIHOCTM  METOJOB  IIO3HAHMs, MCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTU HCIOJb30BaTh IMOJyYaeMble 3HAHMS IS
aHanau3a U OOBSICHEHUS SIBJICHUN OKPY’KAOIIET0 MHpPA U MPOUCXOIAIIUX B HEM
M3MEHEHUH, YMEHUE JieJ1aTh 00OCHOBAHHBIE 3aKJIIOYEHUSI HA OCHOBE HAYYHBIX
(aKkTOB U UMEIOIUXCA JaHHBIX C IIEJIBIO MTOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATEIBHO MCIOIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelIeHus: Ipo0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYalHsIX;

OCO3HAaHME LIEHHOCTH HAY4YHOM AEATEIBHOCTH, TOTOBHOCTH OCYIIECTBISATH
IIPOEKTHYIO U HCCIIEIOBATENBCKYIO NEATENbHOCTD MHANBHIYAJIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEIPEPHIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJyUYEHHUIO HOBBIX 3HAHMHM MO OMOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMH IMOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbie  pe3yJIbTaThl ~ OCBOEHHUS ~ y4eOHOro  mpeamMeTa
«buojorus» BKIIOYAKOT: 3HAYUMbIe JUIsI  (OPMUPOBAHUS MHPOBO33PECHUS
oOyJarmuxcs:  MEKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHayYHbIe
MTOHATHUS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa U CICHUPUKY
METO/JIOB TIO3HAHMS, HWCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO,
DHEPrus, SBJICHUE, MPOIECC, CHUCTeMa, HAay4YHbIM (DAKT, MPUHIMI, THIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpPHS, HCCIIEIOBaHHE, HAOJIOJICHUE, H3MEpPEHHUE,
DKCIIEPUMEHT W JAPYTUX),  YHUBEpPCaJbHBIE  ydYeOHBIC JNEHUCTBUS
(mo3HaBaTenbHBIC, KOMMYHHKATHBHBIC, PETYJISATHUBHBIC), OOCCICYMBAIONINE
dbopmupoBaHre (PYHKITMOHAIIBHONW TPAMOTHOCTH M COIMAIBHONW KOMITCTCHIIHH
00yJarmuxcs, CIOCOOHOCTh OOYYaroIIUXCS  HMCIOJIb30BaTh  OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHPOBO33pDEHUCCKHE 3HAaHUS M YHHBEPCAJIbHBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON M COLIMATIBLHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIETo
00pa3oBaHUs TOKHBI OTPAXKaTh:

OBjajieHHe  YHHBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbHBIMU
NedCTBUSIMM:

1) 6a30BbIe JJOTHYECKHUE TeHCTBHSA:

CaMOCTOSITeNIbHO  (DOPMYJIMPOBATh M aKTyalIM3UpOBaTh MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh MPH OCBOCHUU 3HAHWHN MPUEMBI JIOTHYCCKOTO MBIITUICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000O0IIEeHuUs), PaCKPhIBATh
CMBICIT OHWOJIOTHUECKMX TOHATUH (BBIICIATH WX XapaKTepHBbIC IPU3HAKH,
yCTaHABJIMBATh CBS3U C IPYTUMH ITOHSATHSIMH);

OTIPENCNIATh 1M JSATCIBHOCTH, 3ajJaBas IapaMeTpbl M KPUTCPHUH HX
JOCTIKECHUS, COOTHOCHTH PE3YyJIbTaThl JACSATEIHBHOCTH C TOCTABJICHHBIMU
EIIMH,

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUS [JIsi OOBSICHEHHS (HAKTOB U
SIBJICHUM KUBOU IIPUPOJBI,

CTPOUTH JIOTHYECKUE PACCYXKICHUS (MHAYKTHUBHBIC, IEAYKTHUBHBIC, II0
AQHAJIOTHH ), BBISABIIATH 3aKOHOMEPHOCTH M IPOTHBOPEUYHS B PaCCMATPHBASMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI U 3aKJIFOUCHUS,



MPUMEHSATh  CXEMHO-MOJICTIbHBIE ~ CPEICTBA  IJIs  MPEACTABICHUS
CYIIECTBEHHBIX CBS3eH M OTHOIICHUH B M3yYaeMbIX OMOJOTHYECCKHX O0BEKTaX,
a TaKkKe TMPOTUBOPEUMH PA3HOTO POJA, BBISBICHHBIX B  Pa3jIMYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThIBaTh IUIaH PEHICHUS POOJIEMBI C yUETOM aHAIN3a UMEIOIINXCS
MaTepHUATLHBIX H HEMATEPHUATIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIICHUBATh COOTBETCTBUE
PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKH MTOCIICICTBUH IEeATEIHHOCTH;

KOOPAWHHUPOBATh W BBIMOJHATH pabOTy B  YCIOBHSIX pEaTbHOTO,
BHPTYaJIbHOTO 1 KOMOMHHPOBAHHOTO B3aMMOICHCTBYS,

pa3BHUBaTh KPEATHBHOE MBIIIICHHE IIPH PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 0a30BbIe HCCJIEA0BATEIbCKUE TeHCTBHUA:

BIIQJIETh  HAaBBIKAMH  Y4eOHO-HCCIEAOBATEIBCKOM M TPOEKTHOM
JCSATCIIFHOCTH, HAaBBIKAMH  pa3pelieHdss TpoOJieM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY TIOMCKY METOJOB PEHICHHUS MPaKTUICCKUX
3aJ1a4, MPUMCHECHHIO Pa3IUYHBIX METOJIOB ITO3HAHUS;

WCITOJIB30BaTh Pa3IMYHBIC BHUABI JIEATCIBHOCTH IO TIOJYYCHHIO HOBOTO
3HAHWSA, €r0 HMHTEPIpETaIluH, MpeoOpa3oBaHUI0 W MPUMEHEHHIO B YYEOHBIX
CUTYaIUSAX, B TOM YHUCIIC TIPU CO3TaHUN YUCOHBIX U COIIMATBHBIX TIPOCKTOB;

dopMuUpOBaTh  HAyYHBIM  THI ~ MBIIDICHUS,  BJIAAETh  HAYYHOU
TEPMHHOJIOTHEH, KITIOYCBBIMH MTOHITHIMH U METOJIaMHU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BaTEIbHOU
JESATSIIEHOCTH 1 )KH3HEHHBIX CUTYAIHSIX;

BBISIBJISITh  TIPUYMHHO-CJICJICTBEHHBIC CBS3W W aKTyaJU3WpOBaTh 3ajavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUs, HaXOIUTh apryMEHTHI JUIA JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHUH, 3a/1aBaTh IMapaMeTPbl U KPUTCPUHU PEIICHHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJAE pEIICHUsA 3aJaddl pe3yJbTaThl,
KPUTHYECKH OICHUBATh WX JIOCTOBEPHOCTh, IPOTHO3MPOBATh H3MEHEHHUE B
HOBBIX YCJIOBUSIX;

JaBaTh OILICHKY HOBBIM CHTYyal[MsIM, OLICHUBATh MPHOOPETEHHBIA OIIBIT;

OCYIIECTBIISTh IIEJICHANIPABIICHHBIN MOUCK TIEPEHOCa CPENICTB U CIIOCOO0B
AecTBUS B TPO(ECCHOHATIBHYIO CpEay;

YMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUICCKYIO 001acTh
KHU3HEACITCILHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIC HJICH, TIpe/yIaraTh OPUTHHAIBHBIC TIOXObI U PEIICHHUS,
CTaBUTH MPOOJIEMBI M 33J1a4H, JOITyCKAIONTUE aTbTCPHATUBHBIC PEIICHUSI.

3) padora ¢ uHpopMaHeii:

OPUCHTHPOBATHCA B PA3NTMYHBIX HCTOYHUKAX WHPOpMAIK (TEKCTe
y4eOHOTO  TOCOOMS, HAy4YHO-TIOMYJIIPHOW  JUTEparype, OHOJOTUYECKHUX
CJIOBapsX M CHPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax HmaHHBIX, B MHTepHeTe),
aHAJIM3UPOBaTh HMHMOPMAILIMIO Pa3jIMYHBIX BHAOB M (OPM IpEICTaBICHHUS,
KPUTHYECKH OLICHUBATh €€ JIOCTOBEPHOCTh U HEMPOTHBOPCUYUBOCTH;

(GopMyIMPOBATH 3aMPOCH] M IPUMEHSATD PA3IMIHBIC METOIBI IPU TIOUCKE U
oTbope Owuosorndyeckod wuHGOpManuK, HEOOXOJAWMMON JJIS  BBITOJIHEHUS
y4eOHBIX 3a/1a4;

IpHOOpETaTh OMBIT MCIOJb30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTMH, COBEPIICHCTBOBATh KYJIbTYPY AaKTUBHOTO  HCIOJb30BaHUS
Pa3IMYHbIX TOUCKOBBIX CHCTEM;



CaMOCTOSITENIFHO ~ BBIOMpaTh ONTHUMAJIbHYIO (OpMy MpeAcTaBlICHUs
ouonoruuecko uHbopManuu (cxembl, TpaduKH, TUATPAMMBI, TaOIUIIBI,
PHUCYHKH U JPYTOE);

UCIIONb30BaTh HAy4YHBIH $3bIK B KadyecTBE CpeACTBa Ipu pabore ¢
Ounonornueckod HMHPOpMaAIUEil: NPUMEHSATh XHUMUYECKUE, (PU3UUYecKue u
MaTeMaTHYeCKHE 3HaKH U CUMBOJIBI, (OpMyJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh U MPeoOpa3oBhIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEICTBA
HATrJISIIHOCTH;

BIaJCTh HAaBBIKAMH  DPACMO3HABaHUSA W 3allUTBl  WH(OpPMAIINH,
uH(GOPMAIIMOHHON 06€30MaCHOCTU JTUYHOCTH.

8Bnaneﬂne YHUBEPCAJbHBIMU KOMMYHUKATHBHBIMU JeHCTBUSIMU:

1) ob1enne:

OCYIIECTBIISAITh KOMMYHHKAIIUM BO BceX cdepax IKU3HU, AaKTHUBHO
y4acTBOBaTh B JUAJION€ MU JUCKYCCUU IO CYILIECTBY OOCYXAaeMOH TEMbI
(yMeHue 3amaBaTh  BOIPOCHI, BBICKA3bIBaTh CYXKJIEHUS  OTHOCHUTEIBHO
BBITIOJTHEHMSI TIPEAJIaraeéMou 3a/1a4u, YYUTHIBATh HHTEPECHI M COTJIACOBAHHOCTD
MO3UINH IPYTUX yYaCTHUKOB JAMAJIOTA WM JUCKYCCUN );

pacrno3HaBaTh HeBepOaJbHbIE CpEJCTBA OOIIEHUS, MMOHMUMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTyaluH,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIQ/IETh PA3JIMYHBIMH CTIOCOOaMU OOIIEHHS M B3aUMOICHUCTBUSA, TOHUMATD
HAMEPEeHUS JPYTUX JIIOJEeH, TMPOSIBIATh YBAXHUTEILHOE OTHOIICHHE K
co0eceIHUKY U B KOPpEKTHOU hopme HopMyIHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUS C UCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs 1eATeJIbHOCTbD:

MOHUMATh W  HWCIOJB30BaTh  NPEHMYIIECTBA  KOMaHIHOM u
WHIUBUIYyIBHOW pabOTBl TIPU  PEIICHWH OWOJOTHYECKOW  TIPOOIIEMBI,
000CHOBBIBATh HEO0OXOANUMOCTD NPUMEHEHUS TPYIIOBBIX dbopm

B3aMMOJICUCTBHS TIPU PEIICHUH YUeOHOM 3a/1a4u;

BBIOMpATh TEMATUKy U METOJbl COBMECTHBIX JAEHCTBUM ¢ y4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YWiICHA KOJIJIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOW JEATEIIbHOCTH, OpPraHUu30BBIBATH U
KOOPJIMHUPOBATH JICUCTBUS TI0 €€ JNOCTHMXKCHUIO: COCTABIISITh IJIaH JCUCTBUU,
pacrpenensiTh pojid ¢ y4éTOM MHEHUN yYacTHUKOB, OOCYXXIaTh Pe3yJbTaThl
COBMECTHOU padoThI;

OILICHMBATh KAa4€CTBO CBOETO BKJIAJa M KaXJOrO0 y4YaCTHHKAa KOMAaHIbI B
oO1uit pe3ysbTat Mo pa3pab0TaHHBIM KPUTEPHUSIM;

npeiaraTb HOBBIE ITPOEKTHI, OLICHWBATh WJEH C IO3WULMU HOBH3HBI,
OPUTUHAIIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISITh TMO3WTUBHOE CTPATErMYECKOE ITOBEACHUE B Pa3IMYHbBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUITUATUBHBIM.

OBJ1aieHNEe YHUBEPCAJTbHBIMH PeryJATHBHbIMU IeHCTBUSIMU:

1) camoopraHu3zanms:

MCIIOJIh30BaTh OWOJOTHYECKUE 3HAHUWS JIsS BBISIBJICHHUS MPOOJIEM W UX
pelIeHus B )KU3HEHHBIX U YYECOHBIX CUTYaIIUSIX;

BBHIOMpaTh Ha OCHOBE OWOJOTWYECKUX 3HAHWUM IEJIEBbIE M CMBICJIOBBIC
YCTAaHOBKH B CBOUX JICCTBUSX U MOCTYMNKAX MO OTHOIIEHHUIO K KUBOU MIPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBI0 OKPYKAIOIIUX;



CaMOCTOSITEJIBHO ~ OCYILECTBJIATH  IIO3HABATEIBHYK)  JEATEIBHOCTb,
BBISIBJISITH TPOOJIEMBbI, CTaBUTh W (POPMYJIUPOBATH COOCTBEHHBIC 3a/ayll B
00pa3oBaTeNbHOMN NEATEIbHOCTH U )KU3HEHHBIX CUTYAIIUX;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIIEHUS TMPOOJEeMbl C Y4E€TOM
UMEIOIIHNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M MPEIOYTECHUI;

JABAaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmidpsTh paMKd ~ y4eOHOro mpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

Jenatb ~ OCO3HaHHBIM  BBIOOp,  apryMeHTUpOBaThb  €ro,  OpaTh
OTBETCTBEHHOCTbD 3a PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYIUIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO IOBBIIIATh CBOM 00Opa3oBaTENbHBIA U
KYJBTYPHBIN YPOBEHb.

) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTh KOPPEKTUBBI B IEATEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIQJICTh HABBIKAMU II03HABATEIbHON pe(dieKcMH Kak OCO3HAaHUS
COBEpLIAEMBIX JACHCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, UX pPE3YyJbTAaTOB U
OCHOBaHUH, UCIIOJIB30BaTh MPUEMBI peIeKCUU ISl OLIEHKH CUTYalluu, BBIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLICHMBATh PUCKA M CBOEBPEMEHHO INPUHHUMATh PEIIEHUS IO HUX
CHIKEHHUIO;

IIPUHUMATh MOTHMBBI M apryMEHTbl IPYTHX IIPU aAHAIU3E PE3yJIbTAaTOB
NEeATEILHOCTH;

3) npuHsATHE CeOs M IPYTrUX:

MPUHUMATh Ce0sl, MOHUMAas CBOM HEJOCTATKHU U JOCTOMHCTBA;

IIPUHAMATh MOTUBBI U apTYMEHTBI IPYTUX IIPU aHAJIU3€E PE3yJIbTaTOB
NEATEIIBHOCTH;

npU3HaBaTh CBOE MPaABO U MPABO APYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTH IOHUMATh MUP C TO3ULMH JPYTrOro 4eJoBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[Ipenmernple pe3ynbrarhl ocBoeHHs Tporpammbl COO mo Ouosioruu Ha
0a30BOM YpPOBHE BKJIIOUAIOT crienuuyeckue ajsg y4yeOHOro mpeamera
«buosorus» Hay4Hble 3HAHUS, YMEHHUS M CIOCOOBI JEHCTBUI MO OCBOCHUIO,
UHTEpIpETallul W TpeoOpa3oBaHUIO 3HAHWM, BUABI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOTO 3HAHUS M MPUMEHEHHWIO 3HAHWUN B Pa3IMYHBIX YUEOHBIX
CUTyallusX, a TakKe€ B pEaJbHbIX KU3HEHHBIX CHUTyalUAX, CBS3aHHBIX C
ouosiorued. B mporpamMmme npenMeTHbIe Pe3yJbTaThl MPEACTaBIEHbI MO T'0JIaM
0o0yueHus.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO TIpenmeta «buonorus» ¢ 10
Kjacce NOKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M pPOJIU OHOJIOTMM B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM
€CTEeCTBEHHO-HAyYHOU KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHMCKUX H 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATBLHOW TPAMOTHOCTH YeJIOBEKA VISl pEIICHUS KU3HECHHBIX 3a/1a4;



YMEHHE PacCKpbIBaTh COAEpKaHUE OMOJOTMYECKUX TEPMHUHOB U MOHSTHMA:
KU3Hb, KJIETKA, OpPraHu3M, MeTa0oim3M (0OMEH BEIIECTB W IIPEBPAIICHUC
SHEPruu), TrOMeocTa3 (caMmoperyisiius), YpPOBHEBas OpraHu3alus >KUBBIX
CUCTEM, CaMOBOCIIPOU3BEICHUE (peripotyKius), HAaCJIEICTBEHHOCTD,
M3MEHYUBOCTh, POCT U Pa3BUTHUE;

YMEHHE H3JaraTb OUOJOTUYECKUE TeopuH (KIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, ILIEHTpajbHas JOTMa MOJEKYJIsIpHOU Ouonoruu), 3axkoHbsl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yueHus (0 1ieHTpax MHOTooOpasus u
MPOUCXOXKIEHUS KyJIbTypHbIX pacteHuid H. . Babwioa), omnpenensars
TPaHUIbl UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHUE BIAJACTh METOJIJaMU HAyYHOTO ITO3HAHMSI B OMOJIOTHH: HAOIIOACHHEC
Y OIIMCAHHE KUBBIX CHUCTEM, IIPOLIECCOB U SIBJICHHI, OpraHu3alus U MPOBEJICHHE
OMOJIOTUYECKOTO  OKCIEPUMEHTa, BBIIIBIJKCHHE  THUIIOTE3bI,  BBISBICHUE
3aBUCHUMOCTH MEXKIY HUCCIEIYyEeMBbIMU BEJIMYUHAMU, OOBSICHEHUE MOJyYEHHBIX
pEe3yJIbTaTOB, UCIOIB30BAaHHBIX HAYUYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHE
JieJaTh BBIBOJIbI HA OCHOBAHUU ITOJTYUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATH CYIIECTBEHHBIE IPU3HAKUA BHUPYCOB, KIETOK MPOKAPHOT
U DYKapHoOT, OJHOKJIETOYHBIX WU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOECHHOCTH
MPOIECCOB: OOMEHA BEIIECTB U MPEBPAILCHUS SHEPTUU B KJIETKE, (DOTOCUHTE3a,
MJACTUYECKOTO M JHEPreTUYEeCKOro OOMEHa, XeMOCHHTE3a, MUTO03a, Meio3a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUS, WHAMBUIYAIbHOTO Pa3BUTUA OpraHu3Ma
(oHTOTEHE3);

YMEHHE IPUMEHSITh MOJIyYEHHBIE 3HAHUS JIJIs1 O0OBSICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U SIBJIECHUU, IS IPUHATHS TPAKTUYECKUX PELIEHUM B IOBCEIHEBHOU
KU3HH C LEIbl0 oOecriedeHus: 0€30MaCHOCTU CBOETO 3/I0POBbSI U 310POBBS
OKPYXKAIOIIUX JIIOJIeH, COONIO/IEHUs HOPM T'PaMOTHOTO TIOBEJIEHUS B
OKpY>Kalolen MpUupoHON cpelie, MOHUMaHue HeOOXOAMMOCTU UCTIOIb30BAHUS
JOCTUKEHUU COBPEMEHHON OMOJOTMU U OMOTEXHOJOTHUN NJis PallMOHAIBHOTO
MIPUPOJIOTIOIb30BAHUS;

YMEHHUE pellaTh >3JEMEHTapHblE TE€HETHYECKHE 3aJaud Ha MOHO- H
TUTHOPUIHOE CKpEIIMBAaHKE, CIETUIEHHOE HACIIEIOBAHUE, COCTABIISTH CXEMBbI
MOHOTHOPUIHOTO CKpPEUIMBaHUS JJIsl IPEACKa3aHus HACIeAOBaHUS MPU3HAKOB Y
OpraHu3MOB;

YMEHHUE BBINOIHATH Ja0OPAaTOPHbIE U MPAKTHYECKUE PabOThl, COOMIOAATh
npaBuiIa Mpu padoTe ¢ y4eOHBIM U JTa00PATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJIEpKAHUS, BKIIOYAIONIYIO TICEBAOHAYYHbIC 3HAHUSA U3
pa3IMUHBIX HCTOYHUKOB (CpeACTBa MaccoBOM HWHQOpMaIuu, Hay4dHO-
MOMYJISIPHBIE MaTEPHUabl), STUYECKUE ACIEKThl COBPEMEHHBIX HCCJIEI0BaHUN B
OMOJIOTMH, MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO37aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIICHUS,
00001ass  OMOJIOTHYECKYI0 HMHGPOPMAIMI0O U3 HECKOJbKUX  HMCTOYHHUKOB,
IPaMOTHO MCTOJIb30BATh MOHIATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO ipenmeta «buonorus» 6 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHUH O MECT€ M pPOJIU OHOJIOTMM B CHCTEME
HAy4YHOTO 3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYyYHOTO MHUPOBO33PEHUS, O BKIAJE
POCCHMCKMX © 3apyOCKHBIX YUYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(byHKIIMOHATBLHOW TPAMOTHOCTH YeJIOBEKA /ISl PEIICHUS KU3HCHHBIX 3a/1a4;



YMEHUE pacKpbIBAaTh COJAEPKAHHE OMOJOTMYECKHX TEPMUHOB M MOHSITHM:
BHUJI, TOMYJSANMs, TEHO(MOHJ, DBOJIONMS, ABWXKYIIHAE CHIBI ((PaKTOpHI)
HBOJIIOIUH, MPUCTIOCOOJICHHOCTD OpraHU3MOB, BUI000pa30BaHue,
AKOJIOTHYECKHE (PAKTOPbI, IKOCUCTEMA, TIPOIYIIEHThI, KOHCYMEHTBI, PEAYIICHTHI,
MY TUTaHUs, YKOJIOTHYECKas upamMuIa, OnoreoreHos3, onocdepa;

yMEHHE H3JaraTh OHMOJOrHYecKHe Teopuu (IBOMOLMOHHAs Teopus Y.
JlapBuHa, CHUHTETUYECKas TEOPHsS SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpbreBoro cxoactBa K. M. bapa, uepenoBanus riaBHbIX HaNpaBJICHUN U
nyteit sBomounn A. H. CeBepiioa, yuenust o 6uocdepe B. 1. Bepnazackoro),
ONPENIEIISITh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM,;

yMEHHE BIIaJIeTh METOIaMU HAyYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOACHHE
U OMKMCAHME KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI, OpraHu3aIus U IPOBEICHNUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa, BBIJIBIJKCHHE  TUIIOTE3bI,  BBISBICHUE
3aBUCUMOCTH MEXIY HCCIEAYyEMbIMHU BEIMYMHAMHU, OOBSICHEHUE MOJyYEHHBIX
pEe3yJIbTaTOB, UCIOIB30BAaHHBIX HAYUYHBIX MOHATHI, TEOPUN M 3aKOHOB, YMEHHE
JeJaTh BBIBOJIbI HA OCHOBAHUU MOJTYYEHHBIX PE3YIbTATOB;

YMEHUE BBIJCISTH CYIIECTBEHHbIC MPU3HAKU CTPOCHUSI OMOJOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUNA, MNPOAYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOreoleHO30B M HKOCUCTEM, OCOOEHHOCTH NPOLECCOB: HACIEICTBEHHON
M3MEHYHBOCTH, €CTECTBEHHOTO otOopa, BUJ1000pa30BaHus,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHUS HKOJOTHYECKUX (HaKTOPOB Ha
OpraHu3Mbl, IEPEHOCAa BEUIECTB M IIOTOKA DJHEPrUM B JKOCHCTEMaX,
AHTPOIIOT€HHBIX M3MEHEHUU B AKOCHUCTEMAx CBOEM MECTHOCTH, KPYroBOpOTa
BEIIIECTB U OMOT€OXUMUUYECKUX ITUKIIOB B Onocdepe;

YMEHHE IPUMEHSATH MOJIyYEHHBIE 3HAHUS JIJIs1 O0BICHEHUS! OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHS TPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C LEJIbI0 oOecreyeHus: Oe30MaCHOCTH CBOETO 370POBbSl U 3/10pPOBbSA
OKPYKAaIOIIUX JIIOJeH, COOJIIOJIEHHS HOPM TIPAaMOTHOIO TIOBEJIEHUS B
OKpY>Karollled MpUPOAHON cpejie, MOHUMaHUEe HEOOXOIUMOCTH UCTOJIb30BAHUS
JOCTHXKECHUU COBPEMEHHOU ouonoruu JUIA paLMOHAIILHOTO
PUPOJIONIOIB30BAHUS;

YMEHUE pellaTh »3JIEMEHTapHble OHOJIOTUYECKHE 3a7auyd, COCTaBISATh
CXEMBbI IEPEHOCA BEILIECTB U SHEPTUHU B IKOCUCTEMAX (LIETH MUTAHUS );

YMEHHUE BBINOIHATH JA0OPATOPHBIE U MPAKTHUYECKUE PaboThl, COOMIOAATh
npaBuIa Mpu padoTe ¢ y4eOHBIM U JTa00PATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OIICHUBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJCPKAHUS, BKIIOYAIONIYIO IICEBJOHAYYHbIC 3HAHMUS W3
pa3IMYHBIX HUCTOYHHUKOB (CpeIcTBa MaccoBOM uHGMOpManuu, Hay4dHO-
MOMYJIIPHBIE ~ MaTe€puaibl), pPacCMAaTPUBATh TJIOOATBHBIC HDKOJIOTHYCCKUE
MPOOJIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIECHUIO K HUM COOCTBEHHYIO
NO3UIIHIO;

yMEHUE CO037aBaTh COOCTBEHHbIE NMUCHMEHHBIE U YCTHBIE COOOLICHUS,
00001ass  OMoJIOTHYECKYI0 HMHGPOPMAIIMIO U3 HECKOJbKUX  HCTOYHHUKOB,
IPaMOTHO MCTIOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumMeHoBaHue KoanuyecTBO yacos
JaekTpoHHbIe (HU(POBHIE)
n/ pa3iejioB U TEM Konrpoibnbie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE pecypchl
I nporpaMmMbl padoTbI padoTbI
bubmuorexa [IOK
! bronorns kak Hayka 2 0.5 https://m.edsoo.ru/7f41¢c292
5 ’KuBbie cucTeMBbI B BIX 1 bubmnoreka IIOK
OpraHu3aLus https://m.edsoo.ru/7f41c292
3 XUMUYECKHUN COCTaB U g 1 bubmnoreka IIOK
CTPOECHUE KIIETKH https://m.edsoo.ru/7f41c292
4 KusHenearenbHOCTh 6 bu6nuorexa [IOK
KJIETKH https://m.edsoo.ru/7f41c292
PasMHOXeHUE U
5 WHIUBUIyaIbHOC 5 1 bubmiorexa LTOK
FHBIAY https://m.edso0.ru/7f41c292
pa3BUTHE OPTaHU3MOB
HacnencrBeHHOCTH U
6 H3MEHYHBOCTh 8 15 bubmorexa HOK
' https://m.edsoo.ru/7f41c292
OpraHU3MOB
7 Cenexkuusi OpraHu3MOB. 3 bubmuorexa [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmorexa [JOK
8 P
C3CPBHOC BPeMA 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO
i 34 0 4

YACOB I10 ITIPOTPAMME




11 KJIACC

HaumMmenoBaHue KoaudecTBO yacos
Ne DJIeKTpOHHbIe (LM (ppPOoBbIE)
pa3aejioB M TeM KoHTpoibHbIE IIpakTHyeckue
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NPOrpamMmel padoThI padoThI
1 DBOIIOLIMOHHAS 9 1 bu6nuorexa [IOK
ouoorus https://m.edsoo.ru/7f41cc74
Bo3HukHOBeHUE U
2 a3BUTHE )KU3HA 9 0.5 bubmorexa IOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3eMiie
Opranusmsl 1
3 OKDVIKAIOLLAS 5 1 bubmuorexa [JOK
Py B https://m.edsoo.ru/7f41cc74
cpena
Coo01ecTBa 1
4 JKOJIOTHYECKUE 9 bubmorexa HOK
https://m.edsoo.ru/7f41cc74
CHUCTEMBI
bu6mmoreka [IOK
S Peseparoe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

[TPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoanuecTBo yacoB
DJIEeKTPOHHbBIE
Jara uudgposbie
n Tema ypoka KonTpoabHbie IMpakTnyeckue
Bcero U3yYeHH st o0pa3oBaTesibHbIE
/ padoThI padoThI
I pecypcbl
bubmnoreka IIOK
B https://m.edsoo.ru/863e612
1 HOJIOTHS B CUCTEME 1 )
Hayx https://m.edso00.ru/863e632
a
Mertonabl O3HAHUS
JKUBOU ITPUPOJBI.
[TpakTuueckas pabota Ne
bu6anoreka LIOK

1 «Mcmonp3oBaHue

2 1 0.5 https://m.eds00.ru/863e612
paSHI/IqHI)IX METOI0B HpI/I

A3y4YEeHUHU .
OHMOJIOTHYECKUX
00BEKTOBY
but6mmorekxa [IOK

Buonornueckue CHCTEMEI,
3 1 https://m.edso0.ru/863e656
MPOIECCHI U UX U3yUEHUE

4
XUMHYECKUH COCTaB bubnunorexa LIOK
4 kieTku. Boga u 1 https://m.edso0.ru/863e674

MHMHCPAJIBHEIC COJIA €




benku. Cocras u

bubmuorexa [JOK

5 https://m.edso0.ru/863e6b7
CTpOeHUE OEJIKOB )
DepMeHThl —
OHoJorn4ecKue
KaTaJan3aTophlL.
JlaGopaTopHas pabota Ne bubmmoreka [JOK
6 1 «3yuenue 0.5 https://m.edso0.ru/863e6b7
KaTaJINTHYECKON 2
AKTUBHOCTH (DEpMEHTOB
(Ha mpUMepe aMHIIa3bl
WJIM KaTajas3bl)»
bu6nuorexa [IOK
7 VYraeBospl. JInumuasr https://m.edso0.ru/863e687
0
I bubnuotexa [JOK
8 YITCHHOBLIE KUCIOTEL https://m.edso0.ru/863e6d5
ATD : /Im. .
Hcropust u MeTo bl bubmuoreka [JOK
9 U3Yy4YEeHUs KIIETKHU. https://m.edsoo.ru/863e6e8
Kierounas Teopus 8
10 Knerka xak nenoctHas
JKUBasl CUCTEMA
11 Crpoenne 0.5 bubmuorexa [IOK
JYKapUOTHYECKOU https://m.edso0.ru/863e6ff0

kietku. JlaboparopHas
pabota Ne 2 «M3ydenue

https://m.eds00.ru/863e716
c




CTPOEHUS KIETOK
pacTeHuil, >)KUBOTHBIX,
rpubOB U OakTepuii mox
MHUKPOCKOIIOM Ha
TOTOBBIX
MHUKpOTpenapaTax u ux
OITMCaHHE»

OOMEH BEIIECTB MIIH

bu6mmoreka [IOK

12 https://m.edso0.ru/863e766
MeTab0JIN3M e
bubnuorexa [JOK
13 Porocmrres. https://m.edso0.ru/863e7¢c9
XeMOCHHTE3 3
but6mmoreka [{OK
14 OHepreTudeckuii o0OMeH https://m.edsoo.ru/863e7aa
€
JKu3HeHHBIN UK
KJIETKH. [[efeHne KIeTKH.
Muro3. JIabopaTopHas
pabota Ne 3 bubnuoteka [JOK
15 «Habnronenne Murosa B 0.5 https://m.edso0.ru/863e7dc
KJIETKaX KOHYUKA 4
KOpEIITKa JyKa Ha
TOTOBBIX
MUKpOTIpenaparax»
16 Buocunres Oenka. bu6nunorexa [JOK

Peakuust maTpuunoro

https://m.eds00.ru/863e796




CHHTE3a €
but6mmoreka [IOK
Tpancnsuus —
17 https://m.eds00.ru/863e796
onocuHTe3 OerKa o
bubmuorexa [JOK
Hexkiero e do
18 TOUHEIC POpMbI https://m.edsoo.ru/863e754
JKU3HU — BAPYCHI 0
bubnuorexa [JOK
@ https://m.edsoo.ru/863e81b
19 OPMBI Pa3MHOXKEHU S 6
OpTaHHI3MOB https://m.edsoo.ru/863e831
e
. bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
ITIOJIOBBIX KJICTOK.
Ormo10TBOpPEHHE.
JlaGopaTopHas pabota Ne bubmorexa HOK
21 - 0.5 https://m.edso0.ru/863e81b
4 «3ydeHnue cTpoeHus 6
[IOJIOBBIX KJIETOK HAa -
TOTOBBIX
MUKpOTIpenaparax»
VHMBHIYaTEHOE bubmuorexa [JOK
22 Y https://m.eds00.ru/863e843
paBBI/ITI/Ie OpFaHI/ISMOB 6
23 I'eneTnka — Hayka o bu6muoreka [IOK

HaCJICACTBCHHOCTH U

https://m.edso0.ru/863e86f




U3MEHYMBOCTHU 2
3aKOHOMEPHOCTH
HacJIeIOBaHUS bubnuotexa [JOK
24 IIPU3HAKOB. https://m.edso0.ru/863e887
MonorubpuaHoe 8
CKpEIIMBaHUE
UTUOpUIHOE
preHlIl;)IBaHI/IC. 3akoH bubmorexa HOK
25 https://m.edsoo.ru/863e89a
HE3aBHCHUMOTO 4
HACJICJIOBAHMSI TPU3HAKOB
CueruieHHOE
HaCJICIOBaHUE
MPU3HAKOB.
JlaGopatopHas paboTa Ne
5 «M3y4yeHune bubmumorexa [IOK
26 | pe3ynabTaToB 0.5 https://m.edso0.ru/863e8c6
MOHOTHOPHIHOTO U 0
JTUTHOPUTHOTO
CKpEIIUBAHUS Y
Ipo30(hUITBl HA TOTOBBIX
MUKpOTIpenaparax»
I'eneruka nona.
Hacrenopare but6mmorekxa [IOK
27 https://m.edso0.ru/863e8c6
MPU3HAKOB, CIETUICHHBIX 0
C TIOJIOM
28 M3MEeHYHBOCTD. 0.5 bubnunoreka [JOK

Henacnencrsennas

https://m.edso0.ru/863e8efe




U3MEHUYUBOCTb.
JlabopaTopHas pabota Ne
6. U3yuenue
MOIU(DUKAITHOHHOM
U3MEHYUBOCTH,
MIOCTPOCHHE
BapHUaIMOHHOTO psijia U
BapUaIMOHHOW KPHBOI»

HacnencrBennas
U3MCHYHBOCTD.
29 JlaGopaTopHas pabota Ne 0.5 bubnmnoreka [JOK
7. «AHanmu3 MyTanui y ' https://m.edsoo.ru/863e8efe
Jp030(UIIBI HA TOTOBBIX
MUKpOTIpenaparax»
bu6nuorexa [JOK
30 ['enernka yenoBeka https://m.edso0.ru/863e8d7
8
Pe3epBHBbIii YpOK.
O06o01eHue mo TeMe
31 «HacnencTBeHHOCTD U
U3MEHYMBOCTh
OpPTaHU3MOBY
Ceneknus Kak HayKa U bubmorexa HOK
32 https://m.edso0.ru/863e921
mporiecc 4
33 MeToap! 1 JOCTHKEHUS bu6nunorexa [JOK

CEJICKLIUU PAaCTEHUN U

https://m.edso00.ru/863e921




JKMBOTHBIX 4
but6mmoreka [IOK
buorexnoiorus kak
34 1 https://m.edso0.ru/863e933
OTpacib MPOU3BOJICTBA 5
OBLIEE KOJIMYECTBO 34

YACOB I10 ITIPOTPAMME




11 KJIACC

Ne KoanuecTBo yacoB
DJIeKTPOHHbBbIE
Jara uudgposbie
n | Tema ypoka KonTpoabHbie IMpakTnyeckue
Bcero U3ydeHust o0pa3oBaTeJIbHbIE
/ padoThI padoThI
. pecypchbl
DBOJIIOIHS K METOIBI €€ bubmorexa HOK
1 1 https://m.edsoo.ru/863ea20
U3YYCHHUS o
Hcropus passutus bubmuorexa [IOK
2 MIPEACTABICHUH 00 1 https://m.edsoo.ru/863e957
HBOJIIOLIAHN 0
but6mmoreka [{OK
3 MuxkposBontonus 1 https://m.edsoo.ru/863e9c1
[
[TomyAuus kak
dIIeMEHTapHasl €IMHUIIA
BHJA U DBOJIIOIUH. bu6anoreka LIOK
4 JlaboparopHas pabota Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHHME BUIOB MO 6
MOP(OTIOTHIECKOMY
KPUTEPUIO»
JBroKy1me cuibl but6mmorexa [IOK
5 (a1eMeHTapHbIE 1 https://m.edsoo.ru/863e9da
(haKTOPBI) SBOJFOLIMI 4
6 EcrecTBennsIit oT00p 1 1 bubnuotexa [JOK




ero (hopmel

https://m.edsoo.ru/863e9ed
0

Pesynprarsl 3Bosronuu:

npUCIoco0JICHHOCTh
OpPraHU3MOB U
BUJI000pa3oBaHue.
7 JlaboparopHas padora Ne 05 bubmuorexa [JOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
IPUCTIOCOOTIEHHOCTH
opranusma u eé
OTHOCHTEJIHOTO
XapakTepa»
Hanpasnenus u nytu brbmorexa [JOK
8 P y https://m.edsoo.ru/863e9cl
MaKpO3BOIIOLMH o
9 Heob6patumocts
HBOJIIOLUH
10 Hcropus xu3Hu Ha 3emie
Y METOJIbI €€ U3YYEHUS
I'umoressl bubnunorexa LIOK
11 IIPOUCXOXKACHUS )KU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PasButHe XHU3HM Ha bubnunorexa LIOK
12 | 3emse o spam u https://m.edsoo.ru/863ea6b
nepuoaam €
13 OCHOBHBIE ATaITbI 0.5 bubmuorexa [JOK

9BOJJIIOIIMH

https://m.edsoo.ru/863ea8b




PacTUTEIBHOTO U
’KUBOTHOTO MHUpa.

[TpakTrueckas padota Ne

1 «3yuenue c
UCKOIIaeMbIX OCTaTKOB
pacTeHHi U )KUBOTHBIX B
KOJIIEKIMSX»
bu6mmoreka [IOK

CoBpeMeHHas cucteMa

14 https://m.edsoo.ru/863ea48

OpPTaHHYECKOTO MHUpa e
bubnuorexa [JOK

DBOJIONHS YeIoBeKa

15 https://m.edsoo.ru/863eac2
(a"TpOMIOTEHE3) c
JIBroKy1Me CHIIbI bu6muoreka [JOK

16 (paxTopsr) https://m.edsoo.ru/863ead4
aHTpOIOreHe3a 4

17 OCHOBHBIE CTaIUU
IBOJTIOIIMH YEIOBEKA
Yenoseueckue pacel v bubnuotexa [JOK

18 MPUPOIHBIE a/lan TaIl[1 https://m.edsoo.ru/863eaea
YelroBeKa 2
Pe3epBHbIit ypoOK.
O00011IeHnE 10 TEME

19 «Bo3HUKHOBEHHUE U
pa3BUTHE )KU3HU HA
3emuie»

20 | Dxomjorus Kak HayKa




Cpenpl oouTanus u

but6mmoreka [JOK

21 9KOJIOTHYECKUE (PaKTOPHI https://m.edsoo.ru/863eafec
AolunoTtndeckue GpakTopsl.
JlaGopaTopHas pabota Ne
3. «Mopdomornueckue
OCOOEHHOCTH PACTCHHI
U3 pa3HbIX MECT bubmorexa HOK
22 0.5 https://m.edso0.ru/863eb10
0oOUTaAHUS. o
JlaGopaTtopHas pabota Ne -
4. «BausiHUe cBeTa Ha
POCT U pa3BUTHE
YEpEHKOB KOJIeyCcay
but6mmoreka [{OK
23 buoTtnueckue dhaxkTopsl https://m.edso0.ru/863eb34
8
DKOJIOTHYECKHUE
XapaKTePUCTUKH
TOTTYJISILIAH.
24 [TpakTuyeckas padbota Ne 0.5
2 «IloxcyéT MIOTHOCTHU
MONYJIALMM pa3HbIX
BHJIOB PACTEHUIN
CooO0riecTBa OpraHu3MoB bubmorexa HOK
25 https://m.edsoo.ru/863eb46
— OMOIIeHO3 3
26 DKOJIOTHYECKUE CUCTEMBI but6mmoreka [IOK

(3KOCUCTEMBI)

https://m.edso0.ru/863eb46




a
OCHOBHBIE ITOKA3aTEIIN
9KOCHUCTEMBI.
27 DKOJIOTHYECKUE 1 bubmorexa HOK
. https://m.edsoo.ru/863eb5fa
nupamuel. CBOMCTBA
skocucteM. CyKieccus
28 [TpupoHbIE SKOCHCTEMBI 1
29 AHTpONOreHHbIE 1
3KOCHUCTEMBI
bu6mmoreka [IOK
buocdepa — riobanpHa
30 nocgep o pHad 1 https://m.edsoo.ru/863ebb5
9KOCHCTEMA 3eMIIH o
3aKOHOMEPHOCTH bubmuoreka [JOK
31 | cymecTBOBaHUSA 1 https://m.edso0.ru/863ebd1
ouocdeps 6
30 YenoBe4eCcTBO B 1
ouocdepe 3emiu
CocymiecTBOBaHHE bubnnorexa [IOK
33 Y 1 https://m.edsoo.ru/863ebal
MPUPOJIBI U YEIOBEYECTBA o
Pe3epBHbIit ypOK.
34 O06001IeHe TeMbI 1
«Coob1ecTBa 1
9KOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO
i 34 2.5

YACOB IT1O [TPOTPAMME










