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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke mporpamMmbl MO OMOJOTHH TEOPETHYECKYIO OCHOBY ISt
oTmpeAeNieHus] MOAXO00B K (OPMUPOBAHUIO COAEPKAaHUS y4eOHOTO IpeaMeTa
«buonorus» coctaBwid: KoHIenTyaibHbie mnoioxenuss D@roOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1IEJIed, COAep>KaHus, pe3yJbTaToB OOYy4YeHHUS W
TpeOOBaHMI K YPOBHIO IOATOTOBKHM BBIMTYCKHHKOB, TMOJOXKEHHUS 00 0oOumXx
IESIX W TPUHIIAIAX, XapaKTEPU3YIOMINX COBPEMEHHOE COCTOSIHHE CHCTEMBI
cpeaHero oobmero oOpasoBanus B Poccuiickoit depeparuu, a Takke
MOJIOKEHUS O crielipuKe OMOIOruM, €€ 3HAYeHUH B TO3HAHUHU KUBOW MTPUPOIBI
M OoO0ecCmedeHnr CYIIECTBOBAHMs ueJoBeYecKoro obmiectBa. CoriacHo
HA3BaHHBIM TIOJIOKEHUSM, OMpPENENICHb OCHOBHBIE (YHKIUHA MPOTPAMMBI TIO
Ouosoruu u e€ CTpyKTypa.

[Iporpamma mo Ouonoruu Ja€T MpeACTaBICHHE O UesIX, 00 oOiein
CTpaTeruu OOY4YeHHWs, BOCIHUTAHHUS W PA3BUTHS OOYYAIOIIMXCS CpPEICTBAMH
yueOHOTO mpenmera «buomorus», ompemenser o0s3aTeNbHOE MPEIMETHOE
colepKaHUE, €ro CTPYKTYypy, paclpeielieHue To0 pa3feinaM U TeMaw,
PEKOMEHyeMYI0 IOCJIEeI0BATEIbHOCTh H3Y4YeHUs Y4eOHOro Marepuana ¢
y9éTOM  MEXKIPEAMETHBIX W BHYTPUIPEIMETHBIX  CBSI3CH,  JIOTMKH
00pa3oBaTEIBLHOIO MPOIECCa, BO3PACTHBIX 0COOCHHOCTEN 00YyUaOIINXCS.

B nporpamme 1o OMOJIOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHBIM M MPEAMETHBIM pe3yJibTaTaM
o0yueHuss B (GOPMUPOBAHMU OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHOU
NEeSATENHPHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIMIUXCS TI0O OCBOCHHIO COJICPIKAHUS
OMOJIOrMYeCcKOro 00pa30BaHuUS.

B nporpamme mno Owuosoruun (10—11 xkmaccel, 0a30BBIM  ypOBEHB)
peanu3oBaH MPUHINN TPEEMCTBEHHOCTH B HW3YYCHHHM OHOJIOTHH, Ojaromaps
yeMy B HEH TPOCMaTpUBACTCS HAMPaBIEHHOCTh Ha pa3BUTHC 3HAHWM,
CBA3aHHBIX C (OPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
IEHHOCTHBIX  OpPUEHTAllUd  JIMYHOCTH,  SKOJOTUYECKOTO  MBIIUICHHUS,
NPEICTaBICHUNA O 3J0POBOM 00pa3e KU3HH M OEpeKHBIM OTHOIICHHEM K
OKpyXawuen npupogHon cpeae. IlostromMmy Hapsgy ¢ U3yd4eHHEM
00IIeOMOIOTUYECKUX TEOpU, a TaK)Ke 3HAHUW O CTPOEHUU KUBBIX CHCTEM
Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIMIMX B HUX MPOIECCOB B
porpaMme 1o OWOJIOTHH YJIEJICHO BHUMAHWE HWCITOB30BAHUIO TOTYYCHHBIX
3HAHWH B TIOBCETHEBHOM JKU3HU JIJISl PEIICHUS MMPUKIIATHBIX 33/1a4, B TOM YHUCIIE:
npoUIakKTUKKA  HACIEACTBEHHBIX  3a00JeBaHUN  4YeJIOBEKa,  MEIMKO-
I€HETHUYECKOI0 KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU



[EJI€CO00pa3HOr0 TMOBEJAEHUSI B OKpYXKalolled NPUPOIHON cpeje, aHaau3a
BIIVSTHHSI XO3SMCTBEHHOW ACSITENTFHOCTHA YENIOBEKa Ha COCTOSIHUE TMPUPOTHBIX H
UCKYCCTBEHHBIX ~ DKOCHCTEM. YCWIEHHWE BHHMAaHHA K  MPHUKIAIHOM
HampaBleHHOCTH  ydyeOHoro  mpeamera  «buojorusy»  MpOAMKTOBAHO
HEOOXOIUMOCTHIO O0ECIIEYEHUs! YCIOBUM JIJISl PEIICHUs] OJJHOM M3 aKTyaJbHBIX
3a/la4y IIKOJIbBHOTO OHOJIOTMYECKOro 00pa3oBaHUs, KOTOpas MpeanoJiaract
dbopmMupoBaHre y 00ydarommxcs CIOCOOHOCTH aJanTHPOBATHCSI K M3MEHEHUSIM
JMHAMMYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorust Ha ypoBHE CpelHEro oO0IIero o0pa3oBaHUsI 3aHHUMAET BAXKHOE
mecto. OHa obecrieunBaeT (GOPMHUPOBAHUE Y OOYHAIOIIUXCS MPEACTABICHUMA O
HAy4YHOU KapTUHE MUPA, paclIupsieT U 00001aeT 3HaHUs O KUBOM MpUpoJIE, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOM OpPraHMU3allMM U 3BOJIIOLMH, CO3JAET
yCIOBUSL JUIsi: TIO3HAHUS 3aKOHOB JKUBOW  MPUPOJBL, (HOPMUPOBAHHUS
(GyHKUMOHATBHOW T'PaMOTHOCTH, HABBIKOB 3JI0POBOTrO M Oe3omacHoro odpasza
KHU3HU, HKOJOTMYECKOTO MBIIIJICHUS,, IIEHHOCTHOTO OTHOIICHHUS K >KHUBOH
IOPUPOJIE U YETOBEKY.

bonbiioe  3HaueHue  OMONOTHS ~ MMEET  TaKkXkKe  JUIl  pelleHus
BOCIIUTATENbHBIX M PAa3BUBAIONIMX 3a/Ja4 CpEeAHEro oOuero ooOpa3oBaHMs,
conuanu3ainuu olyyvaromuxcsa. M3ydenune Ouonoruu 00OECreYyuBaeT YCIOBUS
TUIS (GopMUpOBaHUS  HHTEIUIEKTyaJIbHBIX, KOMMYHUKAIIMOHHBIX U
UH(OPMAITMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTETpai OMOJIOTUYECKUX 3HAHHUMA C MPEACTABICHUSIMHU U3 JPYTHX yUeOHBIX
OpEeaIMETOB, B YAacTHOCTH, (U3WKH, XuUMUU U reorpaduu. Ha3BaHnHbIE
MOJIOKEHUSI O MpeHa3HaueHuu y4yeOHoro npeamera «buomorus» coctaBuin
OCHOBY ISl OMpPENENCHHs] TOJIXO0JI0B K OTOOpY W CTPYKTYPHUPOBAHHUIO €ro
COJIepKaHusl, MPEJCTABICHHOTO B MPOTpaMMe 10 OUOJIOTHH.

OTt60p conepxanusi yaueOHoro nmpenmera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3ULUN KyJIbTYpOCOOOpPa3HOIO MOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOy4Yaromniyecs: JOHKHbI OCBOUTH 3HAHWSA U YMEHUS, 3HAYMMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPEACIAIONIUNE aJCKBATHOE TOBEJCHUE
YeJI0BEKa B OKpY Karollel MpUpPOHON cpelie, BOCTpeOOBaHHbBIE B TOBCEIHEBHOM
KHU3HU U IPAKTHUECKOHN JesaTenbHOCTH. Ocob0oe MeCcTO B ATOU CHCTeME 3HAHUUN
3aHUMAIOT  DJIEMEHTHI  COJAEp)KaHUsA, KOTOpbhle CIYy>KaT OCHOBOM ISt
dbopMupoBaHUsS TPEACTABICHUNA O COBPEMEHHON eCTeCTBEHHO-HAyUYHOU
KapTHHE MHUpPAa U I[EHHOCTHBIX OPHEHTAIMSIX JUYHOCTH, CIIOCOOCTBYIOIIHUX
TYMaHH3aI OMOJIOTUYECKOT0 00pa3oBaHUsl.

CrpykTypupoBaHHUE colepKaHUsl yueOHOTrO MaTepualia B MPOrpaMMe I0
OWOJIOTMH OCYIIECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYCHHs] 3HAHUU 00



OTJIMUYUTEIIbHBIX OCOOCHHOCTSIX KUBOMW MPUPOJBI, O €€ YPOBHEBOM OpraHU3aIliu
U 9BOJIIOIMU. B COOTBETCTBMU C ATUM B CTPYKType ydeOHOro Impeamera
«bHOOrNs» BBIAECNEHBI CICAYIONIUME CONEPKATENbHbBIC JIMHUU: «BHOJIOrU Kak
Hayka. MeToipl HaydyHOTO MO3HaHU», «KileTka kak OMojlorudeckas CHCTEMaY,
«Opraam3sMm Kak Owojorumueckas cuctemMa», «CucremMa W MHOrooopasue
OPraHUYECKOTO MHUpPa», «ODBOJIOLMS JKUBOHW MPUPOIBD», «IKOCUCTEMBI H
MPUCYILIHAE UM 3aKOHOMEPHOCTI.

enp m3ydenus ydeOHOro mpeamera «buojorus» Ha 6a30BOM YpOBHE —
OBJaZicHUE OOYYarONIUMUCS 3HAHUAMH O CTPYKTYPHO-(PYHKIIMOHAJIbHOU
OpraHU3allid KUBBIX CHCTEM pa3HOTO paHra W MPUOOpPETEeHHE YMEHUM
UCIIOIb30BaTh 3TU 3HAHUS JJIS TPAMOTHBIX JEUCTBUI B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEIICHUS PA3IMUHBIX )KU3HCHHBIX ITPOOIIEM.

JocTmwxkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00€CTIeUMBACTCSI PEIICHUEM CIIEAYIOIINX 3a1a4:

OCBOEHHE O00YUYaIOIIUMUCS CUCTEMbI 3HAHHI O OMOJIOTMYECKUX TEOPHSX,
VUYCHMSAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IMpaBWiIaxX, CIy>Kallux
OCHOBOM 17151 POpMHUPOBAHUS MPEICTABICHUN O €CTECTBEHHO-HAYUYHON KapTHUHE
MHpa, O MeETOoJaX Hay4yHOTO TIO3HAHMS, CTPOEHHUHM, MHOroo0pasuv u
OCOOCHHOCTSIX JKHMBBIX CHUCTEM Pa3HOTO YpPOBHS OPraHU3alllM, BBIIAIOLIUXCS
OTKPBITHSAX U COBPEMEHHBIX MUCCICAOBAHUIX B OHOJIOTHH;

dbopMupoBaHre y 00yJarOmIUXCs MO3HABATEIbHBIX, HHTEIUICKTyIbHBIX U
TBOPYECKHUX CIIOCOOHOCTEH B MPOIECCE aHalv3a JIaHHBIX O MyTSAX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIOB, UAEH M MOAXOJ0B K M3YYEHHUIO KUBBIX CUCTEM
Pa3HOTO YPOBHS OpraHU3alNu;

CTAHOBJICHHE Yy OOydYarImMxcs O0OIIed KyJIbTyphl, (YHKIIMOHAIBHOMN
rPaMOTHOCTH, pa3BUTHE YMEHUH OOBSACHIATH M  OIEHUBATh  SIBJICHUSA
OKPYXaroUIero Mupa >KMBOM NPUPOABI HA OCHOBAHWUM 3HAHUW U OIbBITA,
MOJTYYEHHBIX TIPH U3YUCHUN OHMOJIOTHH;

dbopmupoBaHrue y oOOydYarOmMUXCS YMEHHH WUIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUM B MPAKTUYECKOU JEATEIbHOCTH YeJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCITUTaHHUE YOSKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIIOBEKOM JKHBOM
NPUPOJIbI, HEOOXOJMMOCTH OEpeXKHOTO OTHOIICHHUsT K HEHW, CcOOJIoAeHUs
ATUYECKUX HOPM IPH MTPOBEJCHUN OUOJIOTUUECKUX UCCIIe0BaHUM;

OCO3HAHHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUMW ISl MOBBIMICHUS YPOBHS
AKOJIOTHUYECKOM KYIbTYPHI, 111 (JOPMHUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUN B TOBCEIHEBHOMN KHU3HU
JUT OLCHKH ITOCIIEICTBUM CBOEU JESITEIIBHOCTH 10 OTHOIIEHUIO K OKPYKAIOILIEH



cpene, COOCTBEHHOMY 3JI0pOBBIO, OOOCHOBaHME U COOJIOJEHUE Mep
npoUIaKTUKU 3a00JIeBaHUM.

B cucreme cpemgnero oOiero odpasoBanusi «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS 00S3aTEIIbHBIM yU€OHBIM MPEIMETOM, BXOSIINM B
coCTaB MpeaMeTHol ob0nacTu « EcTecTBeHHO-HayUYHBIE PEIMETHI.

Jns  w3ydeHuss Ouoyiorud Ha 0a30BOM YPOBHE CpPEIHEr0o O0OIIero
oOpazoBaHust oTBoaUTCS 68 yacos: B 10 knacce — 34 ydaca (1 yac B Henento), B
11 knacce — 34 gaca (1 gac B HezieNIO).



COJEPXXAHME OBYUYEHUA
10 KVIACC

Tema 1. buosorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHHU C 00IIECTBEHHBIMU, TEXHUYECKUMU
U JIpYyTMMH €CTECTBEHHBIMM HayKamH, (Quiocopuen, 3THKOH, 3CTETUKOU U
npaBoM. Posb Ouonoruu B OpMUpPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Crucrema OHOJIOTMYECKUX HAYK.

Meronpl TIO3HAHUS KUBOM MpUPOIbI (HAOIIOJEHUE, SKCIEPUMEHT,
omnHcaHWe, HU3MepeHue, Kiaccudukanus, MOICIUPOBAHUE, CTATUCTUYECKas
00paboTKa TaHHBIX).

JdemoHncTpanuu:

[Toprpersr: Y. Hapsun, I'. Mennens, H. K. Konsuos, /Ix. Yorcon u .
Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl MO3HAHUS JKUBOW TPUPOIBD).

JlabopaTopHble M NpakTH4ecKne padoThbI:

[Tpaktuueckas padora Ne 1. «Mcnonbp3oBaHue pa3iuvHBIX METOJIOB TPH
U3y4eHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U MX OPraHU3 AU,

XKusbie cuctembl (OMOCHCTEMBI) Kak MpPEAMET H3y4eHUs OHOJIOTHH.
OTnuune KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiictBa OuocucteM UM HUX pa3zHooOpaszue. YPOBHU OpraHu3aluu
OMOCHCTEM:  MOJIEKYJAPHbIM, KIETOYHBIM, TKAHEBbIHM, OpPraHU3MEHHBIN,
MOIYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUTA),
ounochepHbIil.

JdeMoHcTpanuu:

Tabmuubr u  cxeMbl: «OCHOBHbIE TPHU3HAKH JKU3HW», «YPOBHHU
OpraHu3alyH )KUBOW IPUPOJIBDY.

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XumMuuyeckuii cOCTaB M CTPOCHHE KJICTKH.

XUMHUYECKHN COCTAB KIETKA. XMMHUYECKUE DJIEMEHTBI: MAKPOIIEMEHTHI,
MHUKPO2JIEMEHTBI. Bosia 1 MUHEpaJIbHBIE BELIECTBA.

OyHKIMK BOABI U MHUHEpalbHBIX BEHIECTB B KieTke. lloamepikanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u crpoeHre 6eJ1KOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMenumble ¥ 3aMEHMMBbIE AMHUHOKHUCIOTHI. AMHUHOKHUCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpPhI OCIKOBOI MOJIEKYJIbI (IIEpBUYHAS, BTOPUYHAS, TPETUUHAS U



YeTBEpTUYHAsL CTPYKTypa). XUMHUYECKHE CBOWcTBa OenkoB. buonormueckue
GbyHKUIMU OENKOB.

@depmeHThl — Ouonoruueckue Karanuzatopsl. CTpoeHue (QepMeHTa:
aKTUBHBIA TEHTP, cyOcTparHas crnenupuyHoctb. KodepmeHntsl. ButamuHsbl.
OTnuuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

YrneBoasl: MOHOcaxapuabel (TJIHOKO3a, pubo3a U J1e30Kcupudo3a),
aucaxapuibpl (caxaposa, JIakTo3a) W MoJiMcaxapuibl (Kpaxmall, TJIMKOTEH,
HeJUT0103a). buonornyeckue GyHKIMHN yIiIEBOAOB.

Jlunuapl: TpurMuepuasl, QGocdonunuasl, crepouasl. [uapoduIbHO-
rupodoOHble CcBOMcTBA. buonormdeckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTJIE€BOAOB, OEIKOB U JIMIHJIOB KAK UCTOYHUKOB SHEPIHH.

Hyxneunoseie xucnorsl: JIHK u PHK. Hykmeornasl — MOHOMEpHI
HyK1eruHOBBIX KHCIOT. Ctpoenne u ¢ynkuuu JIHK. Crpoenune u dyHkuuu
PHK. Buast PHK. AT®: ctpoenue u pyHKIIHUH.

Hurtonorns — Hayka o kietke. Krnerounas Tteopuss — mpuUMED
B3aMMOJICUCTBHS HeH W (HaKTOB B HAYYHOM TMO3HAHWUU. METOJbI HM3yuYeHUS
KJIETKH.

Knerka kak nenoctHas >kuBas cucrteMa. OOuIMe NPU3HAKK KIIETOK:
3aMKHYTasl Hapy>kHasi MmemOpana, mosiekyJibl JIHK kak renetuueckuii anmapar,
CUCTEMa CUHTe3a Oelka.

Tunel KIETOK: 3yKapuoTHYecKas W Mpokapuoruueckas. OcoOGeHHOCTH
CTpO€eHHUs pokapuoTudyeckoi kietku. Kinerounas crenka Oakrepuid. CTpoeHue
3YKapUOTUYECKON KIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, XMUBOTHOM H
IpUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAsA CTEHKA, TIMKOKAJIHMKC,
ux (Qyukouu. Ilnasmatudeckas MemOpaHa, €€ CBOWCTBA U (DYHKIIMH.
[uromnasma u e€ opranouasl. OgHOoMeMOpaHHble opraHoubl kietku: DIIC,
anmapat [onbmxu, Jm30coMbl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKHU:
MUTOXOHJPUH, TUIACTUABL. [IpoHcxoxkaeHne MUTOXOHIAPUN MU TuiacTui. Buasl
mwiactua. HemeMOpanHble opraHOMJIbI KJIETKU: pUOOCOMBI, KIETOYHBIM LEHTD,
LHEHTPUOJIH, PECHUYKH, )KTYTUKU. DYHKIIMK OPraHOUIO0B KJIETKH. BKiltoueHusl.

Snpo — perynasTopHblii HeHTp KiIeTKku. CTpoeHue sipa: siaepHas 000I0uKa,
KapHoIlJIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdemoncTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llneiinen, P. Bupxos,
Hx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.



Huarpammer:  «PacnpeieneHne XWMHYECKHX JJIEMEHTOB B HEXUBOU
npupojie», «PacrpeaeneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEN.

Tabnuiel u cxemsl: «llepuonnueckas TabaUIa XUMHUUYECKUX AJIIEMEHTOBY,
«CtpoeHue MoJeKyibl BOAbl», «buocunte3 Oenka», «CTpO€HHE MOJEKYJbI
oenka», «Ctpoenne depmentay, «Hykneunonsie kuciaorsl. JJHK», «Ctpoenue
Mosekysibl  AT®», «CTpoeHne >yKapuoOTUUECKOW KiIeTKn», «CTpoeHue
KUBOTHOU  KIETKW», «CTpoeHue pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOW KIETKW», «CTpoeHue sapa KIETKW», «YTIEBOIbI»,
«JInnuae.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 0OOpYIOBaHUE JUIsl MPOBEICHUS
HAOII0/ICHUI, U3MEPEHUM, SKCIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHblie 1 NpaKTHYeCKHe PadOThI:

JlaGopatopuass pabotra Ne 1. «/3yyeHue KaTaJIMTUYECKONW aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpPe aMuIa3bl WM KaTalasbl)y.

Jlabopatopuast pabora Ne 2. «M3yueHue CTpOeHHUS KIETOK pacTCHHH,
KUBOTHBIX M OAKTEpHil 1MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJIETKH.

OOmeH BemiecTB, WM MeTa00IM3M. AcCCUMIIIAINS (TUTACTUYECKH OOMEH)
U JUCCUMWISIMS (PHEPreTUYecKuil 0OMEH) — JIB€ CTOPOHBI €UHOTO Ipoliecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHUsS BEIIECTB M DHEPTUHM B IMOHUMaHUU
MeTaboau3Ma.

Tumbr oOMmeHa BemiecTB: aBTOTPOGHBIH U  rerepoTpodHbii. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBas M TeMmHOBass (¢a3bl ¢oTocuHTe3a. Peakuuun
dbotocunTeza. DPdexTuBHOCTH (PoTOcHHTE3a. 3HaueHue (HOTOCUHTE3a s
KU3HM Ha 3emsie. BiusHue ycnmoBuil cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIIEHUS €T0 NPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHUHTE3UpyIole OakTepuu. 3HAY€HHE XEMOCHUHTE3a
JUIS J)KA3HHU Ha 3eMIIe.

DHepreTrueckuii 0OMEH B KJIeTKe. PaciienieHne BEIeCTB, BbIICIECHUE U
AKKyMYJUPOBAaHHE DSHEPrUM B KIETKE. OTambl HHEPreTUYECKOro oOMeHa.
['muxonu3. bpoxkenue u ero Buabl. KUCIOpOIHOE OKMCIEHUE, UIN KIETOUYHOE
JIbIXaHUE. OkucnurenbHOE dbochopunupoBanue. D¢ heKTuBHOCTD
HEPTETHYECKOI0 OOMEHa.

Peakuum matpuuHoro cuute3a. ['eHermueckas wunHbpopmarus u JIHK.
Peanuzanusa reHerndeckoit mHopManuu B KieTke. ['€HETHYECKHUI KO U €ro



cBoiictBa. TpaHckpumius — MarpuuHbii cuHte3 PHK. Tpancosauus —
onocuHTe3 Oenka. Otamnbl TpaHchasnuu. KoaupoBanue amuHOKUCIOT. Poib
pubocom B OMOcHHTE3€E OeTKa.

Hexnerounsie ¢hopmbl sxu3Hu — BUpychl. Mctopust otkpeiTus BupycoB (/1.
N. HBanosckuit). OCOOEHHOCTH CTPOEHUS U >KHU3HEHHOTO IIMKIJIA BHUPYCOB.
bakrepuodaru. bone3Hu pacTeHU, >XKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBbIC
BUpycamu. Bupyc nmmynoaepuuura yenoseka (BIY) — Bo3doyaurens CIIM/la.
OOparHast ~ TpaHCKpWMIIMS, peBepraza U  wuHTErpasa. lIpodunaktuka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIEBaHUIM.

JdeMoHcTpanuu:

[Toptpetsr: H. K. Konpnos, /I. Y. UBanosckuit, K. A. Tumupsses.

Tabmuier 1 cxeMbl: « Tumbl muTanusy, «Meradonuzmy», «MUTOXOHIPHUSY,
«HepreTuyecKuii 0OMeny, «Xioporact», «PotocuaTe3», «Ctpoenne JJHK»,
«CtpoeHue u (¢GyHKIHMOHUpOBaHUE reHay, «CuHTe3 Oenkay, «I eHeTHuuecKui
ko, «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM LUK BUpYycCa
CIT1/a, 6axtepuodaray, «Permxarus JJTHK.

O6opynoBaHue: MOJEJIN-alIUInKallu1 «Y1BoeHue JIHK u
TpaHCKpunius», «buocunTes 6enka», «CTpoeHue KIETKN», MOJEIb CTPYKTYPBI
JIHK.

Tema S. Pa3MHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krnerounslif 1UKII, WM KU3HEHHBIM HUKI KiIeTKU. MHTepdaza u MHUTO3.
[Iporecchl, npoTtekarone B uHTepdasze. Pernukaius — peakiys MaTpUYHOIO
cunteza JIHK. Crpoenune xpomocoMmM. XpOMOCOMHBIA HAbOp — KapUOTHII.
JIMTUIONHBIA W TAalUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMAaTHJIBI.
[{utonornueckne OCHOBbI pPa3MHOXKEHUS W HWHIWBUAYAJIBHOTO Pa3BUTHUS
OpPraHu3MOB.

[enenne knetku — muto3. Cragun murto3sa. [Ipoueccel, npoucxoadime Ha
pPa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Iporpammupyemas rubesnb KIETKU — aromTo3.

@®opMbl pa3MHOKEHHS OpPraHU3MOB: O€cClojoe | TMOoJoBoe. Bumbl
OecroJioro  pa3MHOXKEHHMs:  JIeJICHUEe HaJBOE, I[OYKOBaHUE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3oBaHue, BET€TATUBHOE  PA3MHOXKEHHUE.
HckyccTBEHHOE KIOHUPOBAHUE OPTraHU3MOB, €0 3HAYEHUE TSl CEJICKIIUU.

[TosoBOE pa3MHOXKEHHE, €r0 OTJIMYKS OT O€CIOI0TO0.

Meiios. Crannu menosa. [Iponeccsl, mpoucxoasmue Ha CTaausaX MeNo3a.
[ToBenenne xpomocom B menose. Kpoccunrosep. buosiornueckuii CMbICT U
3HaYeHUE Meio3a.



lMameTorenes — mpouecc oOpa3oBaHUs TOJIOBBIX KIETOK Y >KMBOTHBIX.
[TosioBbIE Kene3bl: CEMEHHUKU U sIMYHUKK. OOpa3oBaHUE U Pa3BUTUE MOJOBBIX
KJIIETOK — raMeT (CIepMaTo30u/, SHUIEKIIeTKa) — CIepPMaTOTeHEe3 U OBOTEHE3.
Oco0OeHHOCTH CTPOEHUS SHIEKIETOK U crepMaTo3ouaoB. OIIog0TBOpEHHE.
[TapTeHorenes.

WupuBuayansHoe pa3Butue (OHTOreHe3). OMOpPHOHAIIbBHOE pAa3BUTHE
(aMOpuorenes). Otanbl SMOPUOHAIBHOTO PA3BUTHUS Y TO3BOHOYHBIX )KUBOTHBIX:
npobieHue, racTpysnus, opranorenes. [locram6puonansHoe pazpurue. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsMOE, HEeNpsAMoe (TMUYMHOYHOE). BnusHue
Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKAEHHBIE
YPOJICTBa.

Poct n pa3zButue pacteHuil. OHTOreHe3 UBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHHM, CTAINU PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr 1 cxembl: «DOpMbI pa3MHOKEHHS OPraHu3MoOB», «JlBoiHOE
OIUIOZIOTBOPEHUE Yy LIBETKOBBIX pACTEHHID», «BereraTuBHOE pa3MHOKEHHE
pacteHui», «Jlenenue kieTtku Oaktepuii», «CTpoeHHE TOJIOBBIX KIIETOKY,
«Ctpoenne xpomocombl», «Kierounbslii ukin», «Permmukanus JJHK», «Mutos»,
«Menos», «lIpsamoe u HenpsMoe pa3BUTHEY, «] aMeToreHe3 y MIIEKOIMUTAOIINX
U 4eJI0BeKa», « OCHOBHBIE CTAUU OHTOI'€HE3a».

O6opynoBanue:  MHUKpPOCKON,  MuUKporpenaparbl  «CriepMaTo30ubl
MJIEKONIUTAIOLIErO», «JSlilekneTka miekonuraromero», «Kapuoknnes B
KJIETKAaX KOpEIKa JIyKa», MarHuTHas MOJeJb-aluInKauus «Jlenenre KieTkn»,
monens JIHK, moxens MeradazHoit XpoMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKHe padoThI:

JlaGoparopnas padota Ne 3. «HabGmroneHue Muto3a B KJIETKaX KOHUMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHas padora Ne 4. «M3ydeHne CTPOCHHUS ITOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M HU3MEHYUBOCTH OPraHU3MOB.

[Ipenmer w 3amaum reHeTtuku. Mcropus paszBuTuss reHeTuku. Pomb
UTOJOTUN ¥ 3MOPHOJIOTHMM B CTAaHOBJICHUHM T€HETUKU. Bkian poccuiickux u
3apyOeXHBIX  YYEHBIX B  pa3BUTHE TIEHETUKU. MeEToIbl  T€HETUKH
(rUOpUIOJIOTHYECKHUM,  IUTOTCHETUYECKUH,  MOJEKYJISIPHO-TEHETUUECKHUIN).
OCHOBHBIE T€HETUYECKHE TIOHATHUSA. [ eHeTHUYEeCKass CUMBOJIMKA, UCIIOJIb3yEMasl B
CXEMaxX CKpEIIUBAaHUM.

3aKOHOMEpPHOCTM  HACJIEIOBaHUs  MPU3HAKOB, YCTAaHOBJEHHbIE [
MenneneM. MoHoruOpuaHoe CKpelMBaHue. 3aKOH eAuHOoOoOpaszusi THOpPUIOB



MepBOoro mokoJieHus. IIpaBuino JOMUHUPOBaHMS. 3aKOH paCIEIUICHUS
MpU3HAKOB. [ umore3a yuctorel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JurubpunHoe cKpemuBaHuWe. 3aKOH HE3aBUCHUMOTO  HACJEeIOBaHUS
npu3HakoB. lluToreHeTndyeckue OCHOBBI  TUTHOPUIHOTO  CKPEIUBAHMUS.
AHanu3upyoliee CKpEIIMBAaHUE. Hcnonbs3oBaHue AHAJIM3UPYIOIIETO
CKpEILUBAHUSA JIJISl OTIPEACIICHUS] TEHOTHUIIA OCOOHU.

CuemieHHoe HacienoBaHMe Tnpu3HakoB. Pabora T. Moprana mno
CLUEIUICHHOMY HAcJ€JOBaHUI0 Te€HOB. HapyuieHue cuersieHuss TIeHOB B
pe3ysibTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOpHS HACIIEICTBEHHOCTH. | eHeTHYeCKUe KapThl.

['enetrnka nona. XpoMOCOMHOE ONpEAETIEHUE TTo1a. AyTOCOMBI U TIOJIOBBIE
XpoMOCOMBI. ['OoMOraMeTrHele W TeTeporameTHble OopraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MEeHYMBOCTb. Buas W3MEHYUBOCTH: HEHACJIECTBEHHAS u
HaclieACTBeHHasA. Pomb cpenbl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.
XapakTtepuctuka MOIU(PUKAIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIN psag U
BapualnioHHasi KpuBas. Hopma peakuun npusHaka. KonauyecTBeHHbIE W
KaueCTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoMcTBa MOAU(DUKAIIMOHHON
W3MEHUYHMBOCTH.

HacnencrtBennas, wiv TeHOTUNIMYECKAst, U3MEHUUBOCTh. KoMOMHaTHUBHAS
W3MEHYMBOCTb. Melo3 W TMOJIOBOM MpollecC — OCHOBAa KOMOWHATUBHOM
W3MEHYMBOCTU. MyTanroHHas u3MeH4YuBOCTh. Kiaccudukamuss MyTanuid:
T€HHbIE, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ TPUYMHBI MYyTalHM.
Mytarennbie (pakTopbl. 3aKOH TOMOJOTHUYECKHX PSAIOB B HACIEIACTBEHHOU
m3MenunBoctu H. Y. BaBuioga.

BHesanepHast HacI€ACTBEHHOCTh U U3MEHUYNUBOCT.

I'enernka uvenoBeka. Kapuorun udemoBexka. OCHOBHBIE METOJBI T€HETUKHU
4eJI0BEKA: reHeaJ0rn4eCKum, OJIM3HEIIOBBIH, LIMTOT€HETUYECKUIA,
OMOXUMHYECKUM, MOJEKYJIIpHO-TeHeTndecknii. COBpEeMEHHOE OIpe/eeHre
T€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
noMoimpio IIIP-ananmu3a. HacnenacTtBeHHble 3a00jeBaHUS YeIOBEKA: I'€HHBIC
007e3HU, 00JIE3HU C HACIIEICTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHBIE
oone3nu. ComaTuyeckue U TeHepaTHuBHbIe MyTaruu. CTBOJOBBIE KIIETKHU.
[IpuHuume! 370poBOro oOpasa KU3HU, TUATHOCTUKHU, MPOGUIAKTUKHA U JICUCHUS
reHeTUYeCKuX 0oJe3Hel. MeauKko-reHeTuueckoe KOHCYJIbTUPOBAHUE. 3HAUCHHE
MEIHMIMHCKOM TE€HETUKM B TMPEAOTBPAIICHUU U JICYEHUH TE€HETHUYECKHUX
3a00J1eBaHUH YEIIOBEKA.

JdeMoHcTpanuu:



[Toptpetst: I'. Mennens, T. Mopras, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTUOPUIHOE  CKpEIIMBAaHUE U  €r0
UTOT€HETUYECKAsT OCHOBa», «3aKOH PACIICIUICHHS] U €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH YHCTOTHI Tamer», «JluruOpuaHoe CKpenrBaHue,
«llutonornyeckue  OCHOBBI ~ AUTMOPUAHOTO  CKpEIIMBaHMs», <« Meilo3»,
«B3aumonencTeue amieNbHBIX TE€HOB», «l'eHeTnueckue KapTel pPacTEHUU,
KUBOTHBIX U 4eloBeKa», «['eHeTuka moisa», «3aKOHOMEPHOCTH HACIEIOBaHMUS,
CUEIUIEHHOTO0 € mojom», «KapuoTumbl 4YenoBeka W KUBOTHBIX», «Buabl
U3MEHUMBOCTIY, «MoaudukanmoHHas U3MEeHYMBOCTb», «HacnenoBanue pesyc-
dakTopay», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

O6opynoBanue: MoJeTu-anIuMKauu «MOHOTHOPUTHOE CKpEIIMBaHUEY,
«Henonnoe nomuHupoBanue», «duruOpumaHoe ckpeniuBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOIN M MHUKpomnpenapaT «/lpo3zodpuna» (HopMma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Teia), repdbapuil «['opox moceBHONY.

JlabopaTopHble U NpaKkTH4ecKne padoThbi:

JlabopatopHasi pabota Ne 5. «3y4yeHue pe3yapTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEITMBAHUS Y IP030(HIIBI Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopatopnass pabora Ne 6. «M3yuenne moaupUKAIMOHHON
VW3MEHUYHMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PSAJIa U BAPUALIMOHHON KPUBOW.

JlabopatopHasi pabora Ne 7. « AHanmu3 MyTanuii y 1po30¢Guibl Ha TOTOBBIX
MHUKpPOIIpENapaTax».

[IpakTuueckass padora Ne 2. «CocTaBiieHHME€ U aHalW3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Ceniekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPoUECC. 3apOKICHUE CEIEKIINU U TOMECTUKALIHS.
Yuenue H. WM. BaBunoBa 0 1EHTpax MOPOUCXOXKACHUS U MHOrooopaszus
KYJbTYPHBIX pacTeHHil. [{eHTpbl TPOUCXOXKIEHUS TOMAIIHUX KUBOTHBIX. COpT,
opo/Jia, ITaMM.

CoBpeMeHHbIE METOIbI CeJICKIIUU. MacCOBBIN U MHIUBUIYATbHBIA OTOOPHI
B CEJIEKI[MU PACTEHUM U KUBOTHBIX. OLIEHKAa 3KCTepbepa. bIM3KOpOICTBEHHOE
ckpernuBanue — UHOpuauHT. YUnctas nunaust. CKpenuBaHWe YUCTBIX JIMHHM.
I'ereposuc, nnu rubpunnas cuina. HepoacTBeHHOE CKpeluBaHue — ayTOPHUIUHT.
Otpanénnas ruOpuauzanus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJYyYEHUE MNOJHUIUIONAOB. JOCTHKEHUS CENEKIMU PACTEHUN, >KUBOTHBIX H
MHUKPOOPTaHU3MOB.

broTtexHonorust kKak oTpacib NpPOU3BOACTBA. ['€HHAsT MHKEHEPHUs. DTallbl
co3ganusi pekomOunantHo JIHK um TpancrenHsix opranuszmoB. Kiertounas



uwxkeHepus.  Kilerounsle  KynbTyppl. MUKpPOKIOHAIBHOE  pa3sMHOKEHHE
pactennii. KIlOHHpOBaHHME BBICOKONPOAYKTHUBHBIX CENBCKOXO3AMCTBEHHBIX
OpraHu3MOB. JKOJormyeckue u studeckue mnpoodiembl. MO — renermyecku
MOJIU(ULIPOBAHHBIE OPTaHU3MBI.

JlemoHcTpanuu:

[Toptpers: H. Y. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. @.
NBaHoB.

Tabmumbl 1 cxemsl: KapTta «LIeHTpBl MPOUCXOXKIEHUS M MHOT00Opa3us
KyJIbTYpPHBIX pacTeHui», «llopoxpl momMamHuUX KUBOTHBIX», «CopTta
KyJIbTYPHBIX pacTteHuit», «OtnanénHas rubpunuszanus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomumaonausy», «O0beKThI OMOTEXHOIOTUM», «KIIeTOUHEIS
KyJbTypbl M KIOHUpOBaHUE», «KOHCTpyupoBaHME M INIEPEHOC TEHOB,
XPOMOCOM.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIOJOB JUKUX (opM U
KyJIbTYPHBIX COPTOB pacTeHuil, repdapuii «CeabCKOX035MCTBEHHbBIE PACTEHUSD.

JlabopaTopHble U NpaKkTH4ecKne padoThbi:

Okckypeust «OCHOBHBIE METOJBI M JIOCTH)KEHMS CEJIEKLUU PACTCHHH WU
KUBOTHBIX  (Ha  CEJIGKIMOHHYIO  CTaHLHMIO,  IUIEMEHHYI0  (epmy,
COPTOMCHBITATENbHBI yYaCTOK, B TEIUIMYHOE XO3SICTBO, J1ab0OpaTopuio
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHAS 0HOJIOTHS.

[Ipennockuikn BO3HMKHOBEHUS! 3BOJIIOIIMOHHON TEOPUU. DBOJIOIMOHHAS
Teopus U €€ MecTo B OMosoruu. BiusiHue 3BONMIOIMOHHON TEOpUU Ha Pa3BUTHE
OMOJIOTHH U IPYTUX HAYK.

CBuzerenbcTBa 3BOJOLMH. [laleOHTOIOTMYECKHE: TOCIE0BATENBHOCTD
MOSIBJICHUST BUJIOB B TAJICOHTOJIOTMYECKOW JIETOMHCH, TMEPEXOTHBIE (POPMBI.
buoreorpadguyeckue: cxonctBo u paznuuue (payH u (Iop MaTrepukoB U
OCTpPOBOB.

OMOpPHOJIOTHYECKHE: CXOJICTBA M Pa3iuuMsi SMOPHOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIHbHO-aHATOMUYECKUE: TOMOJIOTUYHbIE, AaHAIIOTUYHBIE,
PYIUMEHTApPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH U OCHOBHBIX META0OJIMYECKHX IMyTeH Yy BCEX
OpraHU3MOB.

OpomonuonHas teopuss Y. JlapBuHa. IlpeanochuUikM BO3HUKHOBEHHS
napBUHU3MA. J[BMKYyIME CHIIBI 3BOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE



pa3MHOXKEHUE npu OFPAaHUYEHHOCTH  PECYPCOB, HeolpeaenéHHast
U3MEHUYMBOCTh, O0pH0a 32 CYyIIEeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosroluu (CTD) u €€ OCHOBHBIE MOJI0KEHHUS.

MuxkposBomronus. [lonmynsuus kak eAMHUIA BUAA U SBOJIOLHH.

JiBrokymiue cuibl (akTopbl) SBOIIOIMY BUIOB B IpUpoae. MyTallnoHHbIN
npouecc 1 KoMOMHATUBHAs U3MEHYMBOCTH. [lonmynsinoHHbIe BOJIHBI U Jpeid
reHoB. M301us 1 MUrpamnusi.

EctecTBennbiii oTO0p — Hampapisiomuii (gaxtop sBomoruu. Dopmbl
€CTECTBEHHOT0 0TOOpa.

[TprcnocoOIeHHOCTh OPraHW3MOB Kak pe3yibTaT 3Bojtouuu. [Ipumepsl
IPHUCIOCOOJIEHUI y OpraHu3MoB. ApoMOp(03bl U UIMO0AAANTALIMH.

Bun wu BumooOpazoBanme. Kpurepuum Buma. OcHOBHbIE (DOpMBI
BUJI000pa30BaHus: reorpayuyeckoe, IKOJIOrHYECKOE.

MaxkposBosonusi. dopmbl  3BoMIONUU:  (UTETUUECKAs, AUBEPreHTHAas,
KOHBEpIreHTHas, napajuiesibHas. HeoOpaTuMocTh 3BOTIOLUY.

[Ipoucxoxnenue OT HECTIEHHAITU3UPOBAHHBIX MIPEJIKOB.
[Iporpeccupyromas cnennanu3anys. AIanTUBHAS paJndalysl.
JdeMoHcTpanuu:

[Toptpetsr: K. JIunnen, K. b. Jlamapk, Y. {apsun, B. O. KoBanesckui, K.
M. Bbap, D. I'ekkens, @. Mromiep, A. H. CeBepiios.

Tabmunsl u  cxembl: «Pa3BuTue OpraHMYECKOro Mupa Ha 3emiiey,
«3apoIbIlIN MO3BOHOYHBIX KUBOTHBIXY», «ApXeonTepukcy, «Popmbl OOpbOBI 3a
cymectBoBanue», «EctecTtBeHHbIi  0oTOOpP», «MHOroobpasue  COpTOB
pacTeHui», «MHuoroob6pasue IIOPOX YKUBOTHBIX), «Iommynsammy,
«MyTanuoHHas U3MEHYUBOCTBY, «ApomMopdo3bl», «Manoanantanumn», «O0mas
nereHepauus», «JIBwxkymme cuiabl 3Bosronum», «Kapra-cxema Mapuipyrta
Iy TELIECTBUS 4. [apBunay, «bopbba 3a CYLIECTBOBAHUEY,
«IIpucnocobnenHocts opranusmony», «['eorpaduueckoe BHIT00Opa3OBaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIHSI HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
HaOOp MIOAOB U ceMsH, KouieKus «IIpuMepsl 3alIUTHBIX MPUCTIOCOOIEHUH Y
AKHUBOTHBIX», MoJIelb «OCHOBHbIE HApPaBICHUS BOJIIOLUNY», 00BEMHAST MOJIENb
«CTpOoeHHE roJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguueckas kapra Mupa, Kouiekuus «DopMbl COXpPaHHOCTHU
VCKOMAEMBIX JKMBOTHBIX M pacTeHui», Mojmenp ammukanusa «llepexpécr
XpOMOCOM», BJaXHble npenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKpotipenapart «/[po3opuna» (Hopma, MyTaiuu pOpMbl KPbUIEEB U
OKpAacKH Tena).



JlaGopaTopHblie U NpakTH4YeCKHe padoThI:

JlabopatopHas padora Ne 1. «CpaBHEeHHE BUAOB MO MOP(POIOrHIECKOMY
KPUTEPHUION.

JlaGoparopHas pabota Ne 2. «Onmcanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M pa3BUTHE )KU3HHU Ha 3em.le.

JloHay4HbIE NpPENCTABIECHUSA O 3apOKICHUM XU3HU. HayuHbie rumoressl
BO3HMKHOBEHUSI >KM3HU Ha 3emiie: aOWOTeHe3 W TMaHCIepMus. XUMUYecKas
IBOIIOIUSI. AOMOTEHHBI CHUHTE3 OPraHWYECKUX BEIECTB U3 HEOPTaHMYECKHUX.
OKCIEpUMEHTAIBHOE TOATBEPKACHUE XUMUYECKOW »Bosronuu. HadanbHbie
stanbel Ouonorndeckoil spomounu. I'mmoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYP M BO3HUKHOBEHHE MPOTOKIECTKH. [lepBbie KIETKH U HX
sBotoLMs. DOpMHUPOBAHNE OCHOBHBIX FPYIIN KUBBIX OPTAHU3MOB.

PasBurtre xu3HM Ha 3emiie 1o »pam u nepuoaam. Karapxen. Apxenckas u
nporepo3oiickas 3pbl. Ilaneo3oiickas spa U €€ nepuoabl: KEeMOPUUCKHIA,
OpPJOBUKCKUH, CUITyPUNUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Me3o30KcKas 3pa U €€ NePUobl: TPUACOBBIN, FOPCKUK, METTOBOM.

KaliHo3oiickass 3pa W €€ Tmepuoibl: TNaJCOr€HOBBIM, HEOrCHOBBIM,
AHTPOIIOTCHOBBIM.

XapaKkTepuCTUKa KJIMMATa U re0J0rnuecKux npoieccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO W KUBOTHOTO MHUpPA. ApoMopdo3bl y pacTeHUN U
KUBOTHBIX. [l0osiBIIeHHE, paclBET U BEIMUPAHUE IPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOro Mupa Kak OTpakeHHe 3BOMOLUU. OCHOBHBIE
CUCTEMAaTUYE€CKHUE TPYMIbl OPraHU3MOB.

DOBoNIIOIMA ~ 4YeJNOoBeKa.  AHTpPONOJIOTMSl  Kak  Hayka. Pa3Butue
NPEACTABICHUA O  TNPOUCXOXKICHUM  YeloBeKa. MeTonpl  M3ydeHus
anTporniorenesa. (CxoxcrBa W pa3auyus  4YEJIOBEKa W JKUBOTHBIX.
CucreMaTnyecKoe MOJI0KEHUE YeJIOBEKaA.

JBwxymue  cunbl  (dakrtopel)  aHTpomoreHeza.  HacnenctBeHHas
U3MEHUMBOCTh M €CTECTBEHHBbIM 0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYIUU TPYAQ, MBILIJIEHUE, PEYb.

OcCHOBHBIE CTaIMM W BETBH HBOJIIOIMUA YEJIOBEKAa: AaBCTPAJOMUTEKH,
YemoBek ymenbid, YenoBek NpAMOXOAAIINN, YeIOBEK HEaHACPTAIbCKUN,
Yemosek pasyMHbIi. Haxoakyu MCKOITAEMBIX OCTATKOB, BPEMsI CYILIECTBOBAHUS,
00JaCTh pacpOCTpaHEHHsI, 00bEM FOJIOBHOI'O MO3ra, 00pa3 *KU3HU, OPYIUSL.

UYenoseueckne packl. OCHOBHbIE OONBIIME pachl:  €BPOIMEOUTHAS
(eBpasmiickasi), HErpo-aBCTpajiouaHass (dKBATOpHabHAs), MOHTOJOUTHAS
(a3maTcko-amepukaHckas). YepTel MNPUCHOCOONIEHHOCTH  MpPeACTaBUTENEH



YEJIOBEUYECKUX Pac K YCIOBUSIM CYILECTBOBaHHUs. EIMHCTBO YEIOBEUECKUX pacC.
Kpuruka pacusma.

JdemoncTpanuu:

[Toptpetsi: @. Pean, JI. Ilactep, A. . Onapun, C. Mumep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nunkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3Burtue
OpraHh4YecKkoro wmupa», «PacturensHas kierka», «KuBOTHas KIIETKay,
«ITpokapuoTtnueckas kietka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHHS YEJIOBEKa U YEIOBEKOOOPA3HBIX
00e3bsin», «OCHOBHBIE MeECTa NaJICOHTOJIOIMYECKMX HAXOJOK MPEIKOB
COBPEMEHHOI'0 YEJIOBEKay, «JIpeBHenmue moan», «/Jpesaue moan», «llepssie
COBPEMEHHBIE JIIOIN», «HenoBeueCcKue pacoh.

O6opynoBanue: Mymspku — «lIpoucxoxnenue  demoBeka»  (OrOCTHI
aBCTpAJIONUTEKA, MUTEKAaHTPOIa, HeaHAepTaiblla, KpOMaHbOHLIA), CIENKH MU
M300paxkeHns KaMEHHBIX OpyJui MEepBOOBITHOIO 4YEJIOBEKa (KaMHH-UYOIMIIEPHI,
pybOuna, ckpebna), TreoXpoHOJOTUYECKass TaliuIa, KoeKuus «DopMbl
COXPaHHOCTH HUCKONAEMBbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHblie 1 NpaKTHYeCKUe PadOThI:

[TpakTuueckas padora Ne 1. «/3yyeHue UCKOMaeMbIX OCTaTKOB PaCTEHUI
Y ’KUBOTHBIX B KOJUICKIIHSIX).

DKCKypcHsi « DBOJIOLUS OPraHUYECKOT0 MHUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIN WM KpaeBeIueCKUil My3ei).

Tema 3. Opranusmsl 1 OKpysKamoas cpeaa.

DKOJIOTMs Kak Hayka. 3ajJadyd H  pa3feibl  3Kojorud. MeTtojbl
HKOJIOTUYECKUX UCCIENOBAHUN. DKOJIOTHUYECKOE MUPOBO33PEHNE COBPEMEHHOTO
YEJI0BEKA.

Cpenpl 0OMTaHHSI OPraHU3MOB: BOJIHAsI, HA3€MHO-BO3/1yIIIHAs, [IOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonoruueckue ¢akropsl. Kiaccudukanus skomoruyeckux (HaxTopos:
abuotuyeckre, OMOTHYECKHE M aHTPOIOTreHHbIE. JleHiCTBHE 3KOJIOrMYECKUX
(aKTOpOB Ha OPTaHU3MBL.

AOuoTHyecKue (haKTOpHI: CBET, TeMmIeparypa, BJIQKHOCT.
®oronepuoausm. [IpucrnocoOiaeHus: opraHU3MOB K JEUCTBUIO aOMOTHUYECKHUX
dakTopoB. buosiornyeckre puTMBl.

buotnueckue  ¢gakrtopsl. Buabpl < OMOTHMYECKMX  B3aMMOJEHCTBHMA:
KOHKYPEHIUSI, XHUIIHUYECTBO, cuMOMO3 u ero Gopmel. [lapasutusm,
KOooTmepalus, MyTyainu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HAaXJIEOHUYECTBO).



AMeHcanmu3M, HeUTpaiu3M. 3HaueHHe OMOTHYECKMX B3aUMOJEUCTBHM IS
CYILIECTBOBAHMS OPTAaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU Momyysauud. OCHOBHBIE IOKa3aTelu
MOMYJISIIIUU: YUCIEHHOCTb, IMJIOTHOCTb, POXKIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpanus. J{luHaMyka 4uCIeHHOCTH MOMYJISIIIUN U €€ PeryJIsius.

JdeMoHcTpanuu:

[Hoptpetsr: A. I'ymbonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabmuubr u cxembl: kapta «[Ipupoansie 30Hb1 3emmm», «Cpepl oOuTaHus
opranuzmoBy», «®Poronepuonuzm», «llomynsauun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsUUU UHDY30puu-Ty penbkuy, «Ilumespie nenm.

JlabopaTopHbIie M IpaKTHYecKue padoThbI:

Jlabopatopnas pabota Ne 3. «Mopdomoruueckre 0COOEHHOCTH PACTCHHMA
U3 Pa3HbIX MECT OOUTaHUS.

Jlabopatopuass pabora Ne 4. «BnusHue cBeTa Ha POCT U pPa3BUTHE
YEPEHKOB KOJIEYCa.

[Tpaktuueckas pab6ora Ne 2. «Ilomcu€T mIOTHOCTH TOMYJSIUNA Pa3HBIX
BUJIOB PACTEHUID».

Tema 4. Coo01mecTBa ¥ IK0JIOIHYECKHE CUCTEMBbI.

CoobmiecTBO Opranu3MoB — O0uoreH03. CTPYKTypbl OMOIIEHO3a: BHUI0Bas,
IpOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Bunbl-momuHantel. CBsS3u B
OHOLIEHO3E.

DKoyiornyeckue cucteMbl (IKocuctembl). [loHaTne 00 »KocucTeME U
ounoreonenoze. OyHKIHOHAIbHBIE KOMIIOHEHTHI 3KOCHCTEMBI: MPOJYLEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopor BemecTB H MOTOK SHEPruu B
skocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU dKOCUCTEMBI. [IuleBbIe 1enu u
cetd. OCHOBHbIE TIOKa3aTeld d3KOCHCTEMbl: Ouomacca, MPOAYKIIHMS.
DKOJIOTUYECKUE MUPaMUJIbl: MPOAYKIMU, YUCIEHHOCTH, Ouomacchl. CBoiicTBa
HKOCUCTEM: YCTOMUYUBOCTD, CaMOperyJsiuus, pazpurue. CyKieccus.

[Ipupogubie SKOCHUCTEMBI. DKOCHUCTEMBI O03€p W peK. DKocHcTema
XBOMHOTO WJIM HIMPOKOJIUCTBEHHOTO Jieca.

AHTpONOreHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. YPOO3IKOCHCTEMBI.
buonoruueckoe 1 X035HUCTBEHHOE 3HAYCHHE arPO3IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpasue kak ¢dakTop yctounBocTtu 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6uocdepe. I'panuiibl, COCTaB U CTPyKTypa
ouochepnl. XKuBoe BemectBo U ero ¢yHknuu. OcoOeHHOCTH Onochepbl Kak
r100aNbHON 3KOCHCTEMBbl. J[MHaMHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.



KpyroBopotsl BemectTB U OMOT€OXMMHUYECKHME IUKIBI  DJIEMEHTOB
(yrnepoja, azora). 30HAIBHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuectBO B Ouocdepe 3eMiau. AHTPONOTE€HHbIE H3MEHEHUS B
ouochepe. ['mobanpHBIE SKOTOTUUECKHUE TPOOIEMBI.

CocyniecTBoBaHUE IPUPOJIbI U YEJI0BEYECTBA. CoxpaHeHue
OnopasHooOpa3usi Kak  OCHOBa  ycToWumBocTH  Ouocdepnl. OcHoBa
pallMOHANILHOTO YIPaBIEHUSI MPUPOJAHBIMU peCcypcaMyd M HUX HUCIOJIb30BAHUE.
JlocTikeHust OMOJIOTHH M OXpaHa MPUPO/IBI.

JdemoHcTpanuu:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. U. Bepuaackuii.

Tabmuupl u cxemsl: «IIunieBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnrie coobimectBay, «llenu muranus», «IKOIOTHUECKAs MHUPAMUIAY,
«buochepa wu uyenoBek», «IKOCHUCTEMA HIUPOKOJUCTBEHHOIO  JIecay,
«JKocucTemMa XBOWHOTO Jiecay, «buoleH03 BoOAOEMaA», «ATPOIEHO3,
«IIpumepHBIE aHTPONOTEHHBIE BO3ACHCTBHS Ha MpUpOAy», «Baxuenmmue
VMCTOYHUKH 3arpsi3HEHUsI BO3JyXa M T'PYHTOBBIX BoA», «IlouBa — BakHelmias
cocrapisitoniasi Ouocdepn», «DakTopbl nerpaganuu mnousy, «llapHUKOBBIN
adpdexty, «DakTopsl PaAMOAKTUBHOTO 3arpsizHeHUs: Ouocdepbny, «OOmmas
CTpykTypa Ouocdepb», «Pacnpoctpanenue ku3Hu B ouocdepe», «O30HOBBIM
aKkpan ouochepr», «Kpyroopor yriepona B 6uochepe», «kKpyroBopor azora B
IPUPOJIEN.

O0GopynoBanue: MoJeIb-anTuIuKaus « Tunuanble OMOLIEHO3bDY, repoapuit
«PactutenbHble  coolmiecTBay, Kosuiekuuu — «buonenosy», «Bpeagutenu
BOKHEUIIINX CEIIbCKOXO3SIMCTBEHHBIX KYIbTYp», TepOapuu U  KOJIIECKIIUH
pacTEeHHI U >KMBOTHBIX, IPUHAJIEKAIINE K PA3HBIM AKOJOTHUYECKUM TpYIIIaM
onHoro Buaa, KpacHas kuura Poccuiickoit @eneparuu, u300pakeHuUs
OXpaHSIEMbIX BUJOB PACTEHUHN U KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATbI OCBOEHUA IIPOITPAMMEBI 11O
BMOJIOTMN HA BA30BOM VYPOBHE CPEIAHEI'O OBIIEI'O
OBPA30OBAHHUA

Cornmacno ®I'OC COOQO, ycraHaBauBalTCs TpeOOBaHUS K pe3yjbTaTaMm
OCBOGHHUSI OOYYalOIMIMMHCS TIPOrpaMM CpeaHero oOmiero oOpa3oBaHMUS:
JMYHOCTHBIM, METAIPEIMETHBIM H MPEMETHBIM.

JIMYHOCTHBIE PE3YJBbBTATBI

B cTpyKType NTUYHOCTHBIX pe3yJIbTATOB OCBOEHUS NpeaMera «buonorus»
BBIJICJICHBl  CJEAYIOIIME  COCTABJISIONIME:  OCO3HAHHE  OOYUYaIOIIUMUCS
POCCHICKOM TpaXAAHCKOM MACHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOSATEILHOCTH U CaMOOTPE/IEICHUIO, HATMYNE MOTHUBAIMH K OOYYEHHUIO
OuoJI0THH, LIeJICHAIPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHUM JIMYHOCTH Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEM W HCTOPUYECKUX TPAAMIUN  Pa3BUTHUS
OMOJIOTMYECKOTO0  3HAHWSI, TOTOBHOCTh M  CIIOCOOHOCTh  OOy4Yaroluxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATENBHOCTH  LI€HHOCTHO-CMBICIOBBIMHU
yCTaHOBKAaMHU, MPUCYIIUMHU CHUCTEME OMOJIOTHYECKOTO O0pa3oBaHUs, HATUYHE
9KOJIOTMYECKOTO TMPAaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh II€IM M CTPOUTH
YKU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOEHUS MpeaMeTa «bruonorus» T0CTUrarTCs
B €JMHCTBE Yy4eOHOM M BOCIHUTATEIHHON NEATEIbHOCTH B COOTBETCTBHH C
TPAAUIIMOHHBIMA ~ POCCUUCKUMHU  COIUOKYJIbTYPHBIMH, HCTOPUUECKUMU H
JyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU, IPUHSATHIMUA B OOIIECTBE MPaBUIIAMU U
HOpDMaMH  TIOBEJACHUS M  CHOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHSI BHYTPEHHEW MO3WULIMK JIUYHOCTH,
NaTpUOTU3Ma, YBAXEHUS K 3aKOHY W MPaBOMOPANKY, YEJIOBEKYy TpyJda H
CTaplieMy TOKOJICHHIO, B3aUMHOIO YBaXKECHHS, OEpPEKHOro OTHOIICHUS K
KyJbTYPHOMY HAaCIEIUI0 W TPaJAUIUsAM MHOTOHAIMOHAJIBHOTO Hapoja
Poccuiickon @enepanuu, NpUpoOAE U OKPYKAKOIIEH Cpelie.

JIngHOCTHBIE pe3yJbTaThl OCBOCHUSI yueOHOoro mpeamera «buosorus»
JOJDKHBl ~ OTpa»aTb  TOTOBHOCTh W CIOCOOHOCTh  OOydYarommxcs
PYKOBOJICTBOBATHCS  CPOPMUPOBAHHOW BHYTPEHHEH TMO3MIMEH JUYHOCTH,
CHUCTEMOM IEHHOCTHBIX OpHEHTAIMi, MO3UTUBHBIX BHYTPEHHUX YOEKICHUH,
COOTBETCTBYIOIIMX TPATUIUOHHBIM LEHHOCTSIM POCCHICKOro OOIIEeCTBa,
pacliMpeHre >KMU3HEHHOTO ONbITa W OIbITa JIEATEJIbHOCTH B Mpoliecce



peanu3aluu OCHOBHBIX HAIIPaBICHUI BOCHUTATEIbHOM AESATEIBHOCTH, B TOM
YuUCJe B YaCTH:
1) rpamaaHCKOro BOCIMTAHMS

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOW  TMO3WUIMUA  OOydYaromerocs  Kak
AKTUBHOT'O M OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOSI3aHHOCTEH, yBaKEHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATEIbHOCTH MpPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHNU YUeOHBIX U MMO3HABATENIbHBIX 33/a4, BHITIOJIHEHUN
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh OMpPENENsATh COOCTBEHHYIO MO3UIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHUE YUYUTHIBATh B CBOUX JIEUCTBUIX HEOOXOAUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU
U COIIMAILHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOILIECCE COBMECTHOTO BBINOJHEHUS
y4eOHBIX, TO3HABATENbHBIX W MCCIEI0BATEIbCKUX 3a7a4, YBaXUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIMOHEHTOB NPHU OOCYXIEHUU CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO CO/IEpPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOM AEATEIbHOCTH;

2) IATPUMOTUYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaXKTaHCKOH UJICHTUYHOCTH,
NaTpuOTU3Ma, YBXXEHUSI K CBOEMY HapoJ]y, YyBCTBa OTBETCTBEHHOCTU IEPE]
Ponnnoiu, ropmoctu 3a cBOM Kpaid, CBOWO PoJnHY, CBOM SI3BIK U KYJIbTYPY,
MPOIILJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHWE K MPUPOJHOMY HACJICIUI0 M TaMSITHUKAM
IPUPOJIbI, TOCTHXKEHUAM Poccun B Hayke, MUCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyAe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCUHCKHX Y4YE€HBIX B CTAHOBIIEHUE U
pa3BuTHE OHMOJOTHM, TTOHUMAHUS 3HAYCHHUS OWOJOTUM B TO3HAHWUU 3aKOHOB
IPUPOJIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIEeCTBA;

uzeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy»eHHuIo U 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIyXOBHBIX IEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;



OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOLIEHUWE K CBOMM pPOJUTENSM, CO3[aHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATUS IEHHOCTEW CEMEMHOM KU3HU B COOTBETCTBHHU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs ACTETUKY ObITA, HAYYHOIO U
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAA, OOIIECTBEHHBIX OTHOLIEHU;

NOHUMAHHE HMOIMOHAIBHOTO BO3JEHCTBUS KUBOW MPUPOABI U €&
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPXXEHHUIO B Pa3HBIX BHUJAaX MCKYCCTBa, CTPEMIJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

S) puznveckoro BocnuTaHus, GopMupoOBaHUS KYJIbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JI1ArONOJTyYHUs:

NMOHMMAaHWE W pealn3alusl 3J0pOBOTO M 0Oe30macHOro olpasa KU3HU
(310poBO€  mMHUTaHHWE, COONIOAEHUE TUCMEHUYECKHX TMpaBUiI W HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH H OTHAbIXa, pEryJsipHas (undeckas
aKTUBHOCTbH), OEpEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (DPU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

NOHMMAHHWE LIEHHOCTH TMPaBWJI WHIUBHUAYaJbHOTO U KOJUIEKTUBHOTO
0€30MacHOr0 TOBEACHUS B CHUTYalHsIX, YTPOXKAIOIIUX 3J0POBBI0 M KU3HU
JIIO/EH;

OCO3HAHME  TIOCIEACTBUM W  HENPUATHUS  BPEIHBIX  IPHUBBIUEK
(ynotpeOieHus alKorosisi, HAPKOTUKOB, KypEHUs);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AKTUBHOM AEATEIbHOCTA TEXHOJIOTMYECKOW U COLUUAIBHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTH WHUIIMUPOBATH, IJIAHUPOBATH u
CaMOCTOSITENIbHO BBIMIOIHATh TaKYyIO NEATEIbHOCTD;

UHTEpPEC K pa3iudHbiM chepaM MNpopecCuoHAIBHON JesTEeIbHOCTH,
yMEHHUE COBEPILIATH OCO3HAHHBIN BHIOOp Oynyuieil npodeccuu U peain30BbIBaTh
COOCTBEHHBIE KU3HEHHBIE TUIaHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHIO M CamMOOOpa3oBaHUIO Ha
NPOTSDKEHUN BCEH KU3HH,

7) 3K0JI0rH4eCKOTr0 BOCITUTAHMS:

9KOJIOTMYECKU LEIEeCO00pa3sHOEe OTHOLIEHUE K NPHUPOAE KaK MCTOUYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyLIECTBOBAHUS;



MOBBIIICHUE YPOBHS JKOJIOTMYECKOW KYJBTYpbl: MPUOOpPETEHHE OIbITa
IJIAHUPOBAHUS TIOCTYNKOB M OIEHKH WX BO3MOXHBIX TMOCIEACTBUM s
OKPY>Karouen Cpebl;

OCO3HaHME TI00aJTbHOTO XapaKTepa HKOJIOTHYECKUX MPOOJIeM U MyTel ux
peuieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble MPU HU3YyUYEHUU OHOJOTUU
3HAHUSL WM YMEHHUS MOpPU pPEUIeHUHU MpoOJieM, CBS3aHHBIX C palMOHAJIbLHBIM
PUPOJIONOIB30BaHNEM  (COONIOICHUE TMpaBUJ MOBEACHUA B  MPUPOJE,
HaIlPaBJICHHBIX HAa COXPAaHEHHWE PAaBHOBECHUS B SKOCHCTEMAx, OXpPaHy BHJOB,
AKOCHUCTEM, OHOChEpPHI);

AKTUBHOE HENPUATHE JACUCTBUW, MNPUHOCAIINX BPEH OKPYKAOILIEH
IPUPOIHON CpeJie, YMEHHE TPOrHO3UPOBATh HEOJIArOMPUITHBIE KOJIOTUUECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX JTEUCTBUN U MIPEAOTBPAIIATh UX;

HaJU4Yue Pa3BUTOIO DKOJOTUYECKOTO  MBIIIICHUS, HKOJOTHUUYECKOMN
KYJbTYpPBbl, OIbITA JEITEIBHOCTH HKOJOTMYECKON HaMpaBICHHOCTH, yMEHUS
PYKOBOACTBOBATHCSI MU B MO3HABATEIIbHOM, KOMMYHUKATUBHON U COLUAIBHOMN
NpPakTHUKE, TOTOBHOCTH K YYaCTHKO B MPAKTUYECKOM JEATEIbHOCTU
AKOJIOTUYECKON HANPaBICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAKTUKHU, OCHOBAHHOTO Ha JUAJIOTe
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MECTa B TMOJIHUKYJIHTYPHOM
MUpE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M UWUTATENIbCKON KYJBTYPhl KaK Cpe/IcTBa
B3aUMOJECHCTBUS MEXKIY JIFOAbMU U MMO3HAHUS MHPA;

NOHUMaHUe crnenupuKky OUOJIOTMM KaK HayKd, OCO3HaHHUS €€ poyid B
GbopMUPOBaHUU PALMOHATBLHOIO HAYYHOTO MBIIUICHUS, CO3JaHUU LETOCTHOTO
MPEICTaBICHUS 00 OKpYKAIOIIEM MUPE KaK O €AMHCTBE MPUPOJIbI, YeTIOBEKA U
oOI1ecTBa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEW W pEeUIeHUU MNpodiieM
COXpaHEHUS IPUPOTHOTO PABHOBECHS,

yOeXIEHHOCTh B 3HAUMMOCTH OUOJIOTUM ISl COBPEMEHHOUN UBUIN3ALINY:
oOecrieueHnss HOBOTO YPOBHSI Pa3BUTHS MEIUITMHBI, CO3/IaHHUE TIEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX peliaTh pecypcHble MpPOOJIEeMbl  pa3BUTHUS
YeJI0BEYECTBA, MOKMCKA MyTEH BBHIX0/a U3 TJIO0ATBHBIX AKOJOTUUECKUX MPoOIieM
u o0ecreueHuss TMepexoda K YCTOWYMBOMY pa3BUTHIO, PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJTHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HMU;



3aMHTEPECOBAHHOCTh B IIOJYYCHUU OHWOJOTHMYECKHX 3HAHUN B IEIAX
MOBBIIICHUS OOMIEH KYyJIBTYphl, €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, Kak
COCTaBHOW  4YacTh  (PYHKIIMOHAIBHOW  TPAMOTHOCTH  OOydYaromimxcs,
dbopMupyeMoi Ipu U3y4eHUN OUOJIOTHH;

MOHMMaHUE  CYI[HOCTH  METOJOB  IIO3HAHHS, HCIOJIb3YEMBIX B
CCTECTBEHHBIX HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh MOJydaeMble 3HAHMS IS
aHanu3a M OOBSICHEHUS SBICHUN OKPYIKAIOMIETO MUPA M MPOUCXOAIINX B HEM
W3MEHEHUM, YMEHHE JenaTh 00OCHOBAHHBIC 3aKIIOUCHHS] Ha OCHOBE HAyYHBIX
(aKTOB M UMEIOIIMUXCS JAaHHBIX C ICJIBIO TIOJYYCHHS JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIHFHO HCITONH30BATh OMOJOTHUYECKHUE 3HAHUS JIIS
perieHus Ipo0JIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHHE IICHHOCTH HAyYHOM JEeSATEILHOCTH, TOTOBHOCTh OCYIIECTBIISIThH
IIPOCKTHYIO M HCCIICOBATEIIBCKYIO ACATCIPHOCT MHIUBUIYAIBHO U B TPYIIIIC;

TOTOBHOCTh M  CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M
caM000pa30BaHNI0, K aKTUBHOMY ITOJTYYEHHIO HOBBIX 3HAHHWI MO OMOJIOTUU B
COOTBETCTBHH C KH3HCHHBIMH MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHble  pe3yJbTaThl ~ OCBOEHUSI ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAUYUMbIE 711 (OPMUPOBAHHUS MHUPOBO33PEHUS
oOydJarommxcst  MEXKIUCIUIUTMHAPHBIE  (MEXKIIPEAMETHBIC)  OOIICHAYYHBIC
MOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAYYHOW KapTUHBI MHUpPA W CHEIUDUKY
METOJIOB TIO3HAHHUS, HCIOJb3YEeMbIX B ECTECTBEHHBIX Haykax (BEIIECTBO,
SHEprusi, sBJICHUE, MPOIECC, CUCTEeMa, HAy4YHbIH (akT, NpUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHUsl, UCCIEJOBaHUE, HAONIOJEHUE, H3MEpPEHHUE,
OKCIIEPUMEHT W JAPYIHX),  YHHUBEpCAJIbHbIE  Yy4ueOHbIE  JEHCTBUS
(mo3HaBaTeNbHbIe, KOMMYHUKATHUBHBIE, pETrYJSTUBHbBIC), OOECIEYUBAIOIINE
dbopmupoBaHre (PYyHKIIMOHAIBHOM T'PAMOTHOCTH M COLIMAIBHOW KOMIIETEHIIUU
0o0ydJaronmxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIOIh30BaTh  OCBOCHHBIC
MEXIUCUUILUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U  YHUBEPCAJIbHbBIC
y4eOHbIe IeWCTBUS B TO3HABATEIBLHON U COIMATBHOM MPAKTHKE.

MeranpenMeTHbie pe3ysbTaThl OCBOSHHUS MPOTrpaMMbl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBjiajeHne  yHUBEPCAJIbHBIMH  Y4eOHbIMH  NO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBble JIOrHYEeCKHE TeHCTBUSA:



CaMOCTOATENbHO  (opMyNHpoBaTh U aKTyalIM3UPOBATh  MPoOIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MPU OCBOCHUHM 3HAHWM MPHUEMBI JIOTHUYECKOTO MBIIIJICHUS
(aHanmu3a, CWHTE3a, CpaBHEHWs], Kiaccu(uUKaiu, 0000IIeHHs), pacKpbIBaTh
CMBICIT OHMOJIOTMUECKHX TOHATUH (BBIIEIATH HMX XapakTEpHbIe MPHU3HAKH,
yCTaHABJIMBATh CBS3H C IPYTUMHU MTOHATHUSIMH);

OTIpENIENATh [ENN NeATeIbHOCTH, 3a/iaBas IMapaMeTphl M KPUTEPUU HX
JOCTIKEHUS, COOTHOCHUTHh PE3YyJbTaThl JACSITEIBHOCTH C IOCTaBICHHBIMU
HEJSIMU;

UCIIOJIb30BaTh OWOJIOTUYECKHE TOHATUS Il OOBbsICHEHUs (HaKTOB U
SIBJIEHUM KUBOW MIPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHHUS (MHIYKTUBHBIC, IECIyKTUBHBIC, IIO
AQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPUBAEMBIX
SIBIICHUSX, (DOPMYJTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

NPUMEHSATh  CXEMHO-MOJCNBbHBIC  CpPeACTBA ISl  TIPEICTaBICHUS
CYIIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKKe [MPOTHUBOPEYMI pPA3HOTO POJA, BBISBICHHBIX B  Pa3IMYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHaIN3a UMEIONTUXCS
MaTePHAIbHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITENIbHOCTh, OIIEHUBATh COOTBETCTBUE
PE3yIbTATOB MEJISIM, OIICHUBATH PUCKHU MOCIICICTBHIA JEATESILHOCTH;

KOOPJIMHUPOBATh ¥ BBINOJHATH pabOTy B YCIOBHIX PEaTbHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEUICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe HcCCIIe0BATEIbCKUE 1eHCTBHUA:

BJIAJCTh  HAaBBIKAMH  y4€OHO-WCCIICIOBATEIHCKOH W TPOEKTHOU
NESTENHbHOCTH, HABBIKAMH  pa3pelieHus MpoOjeM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CAMOCTOATEIHLHOMY IMOMCKY METOJOB pPEHICHUS! MPaKTUUYECKUX
3aJ1a4, MPUMEHCHHIO PAa3IMYHBIX METOOB MIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHJBI JCATEIHHOCTH IO TMOJTYYECHUIO HOBOTO
3HAHMS, €r0 HMHTEPIpEeTaIlui, MPEeoOpa3oBaHUI0O M MPUMEHEHUI0 B Y4EOHBIX
CUTYaIMsIX, B TOM YHCIIE IPYU CO3/IaHUU YUEOHBIX U COIMATBHBIX IIPOEKTOB;

dbopMHpOBaT,  HAYYHBIM  THI  MBIIIICHUSA,  BIAAETh  HAyYHOU
TEPMHUHOJIOTHEH, KITFOUEBBIMH MTOHSATHUSIMH U METOJaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIE 3aa4ydl B 00pa30BaTEIBHOU
NESTENHHOCTU U KU3HEHHBIX CUTYaIUsX;



BBISIBJISITh TPUYUHHO-CIIEJICTBEHHBIE CBS3M U aKTyaJIM3UPOBATH 3ajady,
BBIJIBUTATh TUTIOTE3Yy €€ pelIeHUsl, HaXOIUTh apryMEHTHI JJsl JT0Ka3aTeIbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMeTphbl U KPUTEPUHN PEIICHUS;

aHAIM3UPOBATh TIONYYCHHBIE B XOJI€ PEIICHHs 3aJa4d Pe3yJIbTaThl,
KPUTUYECKH OIEHMBATh HMX JIOCTOBEPHOCTH, IMPOTHO3UPOBATh H3MEHEHHUE B
HOBBIX yCIIOBUSX;

JaBaTh OLEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISAITH LEJICHAIIPABJICHHBIN MOUCK MEpPEeHoca CPeACTB U CrocoO0B
NENCTBUSA B MPOPECCUOHAIIBHYIO CPEAY;

yMETh MEePEHOCUTH 3HAHUS B MO3HABATEIBHYIO U MPAKTUYECKYIO 00JIacTH
KHU3HEACSITETbHOCTH;

yMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIE UJIEH, MPEIJIaraTh OPUTMHAIBHBIE TIOJIXO0/IbI ¥ PEIICHNUS,
CTaBUTH MPOOJIEMBI U 33a4H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) paGora ¢ uHpopmManuei:

OpUEHTHPOBAThCS B PA3IMYHBIX MCTOYHUKAX WH}opmaiuu (TeKcrTe
y4eOHOTO MOCOOMs, HAy4HO-TIOMYJSIPHOM  JHTEepaType, OHOIOTHYECKUX
CIIOBapsiX W CIHpPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax HaHHBIX, B WHTepHeTe),
aHAJIM3UPOBaTh WH(GOPMALIMIO PA3IWYHBIX BHUIOB W (OPM IMpeACTaBICHHUS,
KPUTHUYECKU OLICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTD;

(GbopMyIMpOBATH 3aIIPOCHI U IPUMEHSThH Pa3IUUYHbIC METOABI IIPU MTOUCKE U
oTOope Ouojoruueckol HHQpOpMaIMK, HEOOXOAUMOM ISl  BBINOJHEHUS
y4eOHBIX 3a]1ay;

npHOOPETaTh OMBIT MCTOIB30BAHMS WH(DPOPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIEHCTBOBATh KYJIbTYPY AaKTUBHOTO  MCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTHUMANbHYIO (OpMy MpeAcTaBICHUS
ouonorndyeckoit wuHbopmaruu (cxeMmbl, TpaduKu, AHArpaMMBbl, TaOIUIIBI,
PUCYHKH U APYTOE);

UCTIONb30BaTh HAyUYHBIM S3BIK B KauecTBE CpeAcTBa Mpu padboTe ¢
Ononornyeckod MHQPOpMALME: NPUMEHATh XUMHUYECKHE, (PU3NYECKHE U
MaTEeMaTUYECKUE 3HAKU M CUMBOJIBI, (hOPMYJIIbI, a0OpeBHATYpYy, HOMEHKIATYPY,
UCIIOJIb30BaTh M MPEeOoOpa3oBBIBaTh  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HATJISTHOCTH;

BJaJIeTh  HaBBIKAMHU  pAcClO3HaBaHUS W 3alIUTHl  WH(OpPMAIUH,
nHGOPMAITMOHHON O€30MTaCHOCTH JTUYHOCTH.

OgyaieHue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU J1€CTBUSIMH

1) oOenme:



OCYIIECTBJISATh KOMMYHHUKallUM BO BCeX cdepax KHU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJOre WJIM JUCKYCCHUHU IO CYIIECTBY OOCYKIA€MOH TEMBI
(yMeHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCUTEIBHO
BBIMIOJTHEHUS MIPEjIaraeMoil 3aJjauu, YYUThIBATh UHTEPECHI U COIIACOBAHHOCTh
MO3UIUN APYTUX YYACTHUKOB JHAIIOTA WU JUCKYCCHUH);

pacno3HaBaTh HeBepOalbHbIE CPEICTBA OOIIEHUSA, MOHUMAaTh 3HAYEHHE
COIIMAILHBIX 3HAKOB, MPEANOCHIIOK BOBHUKHOBEHUS! KOH(MDIUKTHBIX CUTYyallui,
YMETh CMSITYaTh KOH(JIUKTHI U BECTU MTEPETOBOPHI;

BJIAJICTh PA3IMYHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOICHCTBUS, IOHUMATh
HAMEpPEHHsSI JAPYTuX JIIOAEH, TMPOSBIATh YBAXXUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU opMe (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JOTUYHO M3JIAraTh CBOIO TOUKY 3PEHUSA C HUCHOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATeJIbHOCTh:

IIOHUMAaTb W WCHOJIB30BaTb  IPEUMYyLIECTBA  KOMAaHJAHOW M
WHIAUBUIYAIbHOW pabOThl TpU  pEHICHUH OHOJIOTMYECKOW MpOOIEeMBI,
000CHOBBIBaTh HEO0OXOTUMOCTh MIPUMEHEHUS IPYIIOBBIX bopm
B3aMMOJICHCTBUS MPU PEIICHUH YUeOHOM 3a/1au;

BBIOMpAaTh TEMATUKY U METOJbl COBMECTHBIX JEUCTBUU C YUETOM OOIIUX
VHTEPECOB U BO3MOKHOCTEN KAXJ0T0 YJICHA KOJUIEKTUBA,

NPUHUMATh LEIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTUKEHUIO: COCTABJIATH IUIAH JCHCTBUM,
pacupenensiaTh poiaud ¢ y4€TOM MHEHUH Y4YaCTHUKOB, OOCYKIaTh pPE3yJIbTaThbl
COBMECTHOU paboTHI;

OIICHMBATh Ka4e€CTBO CBOETO BKJAJa M KAXKJOr0 YYaCTHHMKAa KOMaH]bl B
001t pe3ysbTar Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

MpearaTb HOBBIE MPOEKTHI, OLEHHMBATh HAECU C TNO3WIMHA HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAUUMOCTH;

OCYILECTBJISITh IMO3UTHBHOE CTPATETMUYECKOE TMOBEAEHUE B Pa3JIMYHBIX
CUTYaIlUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJajieHNe YHMBEPCAJIbHBIMY PEryJATHBHbIMU J1eHCTBUSIMHU:

1) camoopranuszauus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUWS [JIsl BBIABICHUS TPOOJIEM U HX
pelieHus B )KM3HEHHBIX U YYEOHBIX CUTYaIUIX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBbBIE
YCTaHOBKH B CBOUX JICVCTBHSX U IMOCTYNKAX MO OTHOIIEHUIO K KUBOU IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;



CaMOCTOATENIBHO  OCYILECTBIIATh  IIO3HABATEIIBHYIO  JEATEIBHOCTb,
BBISIBJISITh MPOOJIEMBbI, CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3aJa4Ml B
00pa30BaTENbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYaIUX;

CaMOCTOATEJIBHO COCTaBJIATh IUIAH pPELIEHUS NOpoOJieMbl € y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHU;

JaBaTh OIIEHKY HOBBIM CUTYaIUsIM;

paclMpATh  paMKM ~ y4eOHOro TpeaMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTEHUH;

JenaTh  OCO3HAaHHBIM  BBIOOp,  apryMeHTHpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIBIT;

crocoOCTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO IIMPOKOW SPYIUIMH B
pa3HbBIX 00JACTAX 3HAHWM, MOCTOSHHO MOBBIIATH CBOM OOpa30BAaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAMOKOHTPO.Ib:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HAaBbIKAMHU [IO3HABATENbHOW pPEQPIIEKCMHM KaK OCO3HAHUS
COBEPILAEMbIX JECUCTBUI M MBICIUTENBHBIX MPOLIECCOB, HUX PE3YJIbTATOB U
OCHOBaHUH, UCIOJIB30BaTh NMPUEMBI peIEKCUU ISl OLICHKH CUTYalluu, BbIOOpa
BEPHOT'O PEILEHUS;

YMETh OLIEHHUBAThb PUCKU U CBOEBPEMEHHO MPUHUMATh PEUICHUS MO HUX
CHUXEHMUIO;

OPUHUMAaTh MOTHBBI W apryMEHThl JPYTrMX [pPU aHAJIU3€ PE3YJbTATOB
NEATENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

IPUHUMATh Ce0sl, MIOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

OPUHUMAaTh MOTHBBI M apryMEHThl JPYTrMX [pPU aHAJIU3€ PE3YJIbTATOB
NEATENbHOCTH;

IPU3HABATH CBOE MPaBO U MPABO APYIUX HA OMIHUOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJ0BEKA.

HNPEJMETHBIE PE3YJIBTATBI

[IpenMeTtHble pe3ynbTarhl ocBoeHHs mporpamMmbel COO mo Ouonorum Ha
0a30BOM YpOBHE BKIIOYAIOT creuupuyeckue [Uisi ydeOHOro mpeamera
«buonorus» Hay4yHble 3HAHMS, YMEHUS U CIOCOOBI JEUCTBUI MO OCBOEHUIO,
UHTEpHpETalud M MNpeoOpa30BaHUIO 3HAHWM, BHIBI JEATEIBHOCTH IO



MOJIYYCHUIO HOBOT'O 3HAHMS U NMPUMEHEHUIO 3HAHUM B PA3IUYHBIX y4EOHBIX
CUTyallMsIX, a TaKKe B pEAIbHbIX >XU3HEHHBIX CHUTYyallUsiX, CBA3aHHBIX C
ouosnorueil. B nporpamMMe npeaMeTHbIE pe3yJbTaThl MPEACTABICHBI MO ToJaM
0o0yueHus.

[IpeameTHbIC pe3ynbTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» ¢ 10
KJlacce JOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECT€ W POJU OUOJOTUH B CHUCTEME
HAyYHOTO 3HAHUS €CTEeCTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa U HAy4YHOTO MHUPOBO33PEHUS, O BKIIAJIE
pOCCHUHCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE OHOJIOTHH,
(yHKUIMOHAIBHOW IPAMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PacKphIBaTh COJEpKaHUE OMOJIOTMUYECKUX TEPMHHOB U MOHSATHUI:
KU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (OOMEH BeIIeCTB W IMpEeBpalleHHE
SHEPruM), roMeocTas (caMmoperyJisiiusi), YpOBHEBas OpraHu3alus >KUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHUYHBOCTb, POCT U PA3BUTHUE;

yMEHUE H3Jarath OMOJOTHYECKHE Teopuu (KJIETOYHAs, XpPOMOCOMHas,
MyTallMOHHAsI, LIEHTpajbHasi JOTMa MOJEKYJIsSIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BapuiioBa) u yueHus (0 eHTpax MHOTooOpasusi 1
MPOUCXOXKIEHUS KyIbTypHbIX pacteHuid H. . BasuioBa), omnpenensitb
I'PAaHUIIBI KX IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BJIa/I€Th METOJaMHU HAyYHOTO NTO3HAHUS B OMOJIOrMH: HaOJI0IeH e
Y ONHMCAHME JKUBBIX CUCTEM, IPOLIECCOB U SIBJICHUI, OpraHu3alus U IpOBEICHUE
OHMOJIOTMYECKOTO  JKCIEPUMEHTa, BbIABM)KCHHE  THIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
pe3ynbTaTOB, UCIIOJIB30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHUE
JIeNaTh BHIBOJbI HA OCHOBAHUU NOJYUYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATH CYIIECTBEHHbIE IPU3HAKH BUPYCOB, KJIETOK MTPOKAPHOT
U DYKapHoOT, OAHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, OCOOCHHOCTHU
IpoLIecCOB: OOMEHa BEIIECTB U MPEBPALEHUSI SHEPTUH B KJIETKE, POTOCUHTESA,
IUIACTHYECKOTO M 3HEPreTUYecKOro oOMeHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHMS, WHJIWBHUIYaJIbHOIO pa3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOIyYEHHbIC 3HAHUS ISl OOBSICHEHUST OMOJIOTMYECKUX
IIPOLIECCOB U ABJICHUH, JUISl IPUHATHS IPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM
KHU3HU C LEIbl0 obOecredeHusi Oe30MacHOCTH CBOErO 3/J0POBbS U 370POBbS
OKPY’KaIOIIUX JIIOJIEH, COOJIOJEHUST HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karollel MpUpogHON cpejie, MOHMMaHUe HEOOXOAMMOCTH HCIIOIb30BaHUs



JTOCTH)KEHU COBPEMEHHON OHOJOTMH W OMOTEXHOJIOTHH I PalMOHAIBHOTO
IPUPOIOTIONH30BAHMS,;

YMEHHE pellaTh JJEMEHTApHble TE€HETHYECKHE 3aJadyl Ha MOHO- U
TUTHOPUIHOE CKPEIMBAaHKE, CICTIEHHOE HAClIeIOBAaHUE, COCTABISTH CXEMBbI
MOHOTHOPUIHOTO CKPEUTUBAHUS JIJIS TIPE/ICKa3aHus HACIEOBaHUS TPU3HAKOB Y
OpTraHHU3MOB;

YMEHUE BBIOJIHATH J1a00OpPATOPHBIE U MPAKTUYECKHUE pabOThI, COOIIOIATH
npaBuiIa Mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE KPUTHUYECKH OILIEHMBaTh M MHTEPIPETHUPOBATH HHOOPMAIUIO
OMOJIOTMYECKOTO COACPIKAHMsI, BKIIOYAIONIYIO TICEBJOHAyYHbIE 3HAHHUA U3
pa3IMYHBIX HMCTOYHHKOB (CpeICcTBa MaccoBOM HMH(OpMAINH, HAyYHO-
MOMYJISIPHBIE MaTEePUaIbl), ITHUECKHE aCTIEKThl COBPEMEHHBIX HCCIICIOBAHUN B
OuoJI0THHU, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mass Ouojornueckyro HMHGOPMAIMIO U3 HECKOJbKUX HCTOYHUKOB,
TPaMOTHO MCTOJB30BaTh MOHATUWHBIN anmapar OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOTro npeamera «buonorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MECT€ W POJU OUOJOTUH B CHUCTEME
HAyYHOTO 3HAHUA ECTECTBEHHBIX HAyK, B (HOPMHUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHOM KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIAJE
pPOCCHUUCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Ppa3BUTHE OHOJIOTHH,
(GYHKIIMOHATHHON TPAMOTHOCTH YE€JIOBEKA JUIS PEIICHNUS KU3HEHHBIX 33/1a4;

yMEHUE PaCKpBIBATh COJEp’KaHUe OMOTOTUYECKUX TEPMUHOB U TOHSTHIA:
BUJI, TOMyJsAuMs, TeHOMOH, OHBOJIONMS, JBIWKYyIME CWIbl ((PaKTopsl)
3BOJIIOLUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUJI000pa30BaHUE,
AKOJIOTHYECKHE (HDaKTOPBI, IKOCUCTEMA, TPOAYIIEHTHI, KOHCYMEHTHI, PEAYLIECHTHI,
SN MATAHUS, YKOJOTHUECKas MUpaMuIa, OMOreoreHo3, onochepa;

yMEHUE H3JlaraTh OMOJIOTUYECKHE TEeOpuHu (IBONIOIMOHHAS Teopus Y.
JlapBuHaA, CHHTETHYECKas TEOpHWs DBOJIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimeBoro cxoacrsa K. M. bapa, yepenoBanus riaBHbIX HalpaBlIE€HUN U
nyTei sBomonru A. H. CeBeproBa, yuaerus o oumochepe B. Y. Bepraackoro),
OMpEeENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHHE BIIaJIETh METO/IaM{ HAyYHOTO MO3HAHUS B OMOJIOTHH: HAOIII0IeHNE
Y OIMCAHUE JKMUBBIX CUCTEM, MPOIIECCOB U SIBICHUN, OPTaHU3AINS U TTPOBEICHUE
OMOJIOTUYECKOTO  JKCIIEPUMEHTA,  BBIJBMIKEHHWE THUIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXIY HCCIEAYEeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX



pe3yIbTaTOB, UCIIOJIH30BAHHBIX HAYUYHBIX MOHSATUHN, TEOPUI U 3aKOHOB, YMEHUE
JIeaTh BBIBOJIbI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIJCIATh CYIIECTBCHHBIE MPU3HAKK CTPOCHUS OWOIOTHYECKUX
00BEKTOB: BHJIOB, TMOMYJSALUNA, TPOIYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOT€OIIEHO30B M JKOCHCTEM, OCOOCHHOCTH TMPOIIECCOB: HACJIEICTBEHHOU
U3MEHUYHUBOCTH, €CTECTBEHHOT'O otOopa, BU000pa30BaHus,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB, JEUCTBHS JKOJIOTHYECKUX (HaKTOPOB Ha
OpraHU3Mbl, TI€pEeHOCa BEIIeCTB W TOTOKA OHHEPrUU B IKOCHUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOEM MECTHOCTH, KPYroBOpOTa
BEILIECTB M OMOT€OXMMUYECKUX IIUKIIOB B Onocdepe;

yMEHUE TPUMEHSTH MTOTYYCHHBIC 3HAHUS TSI OOBSICHEHUST OMOJIOTHYECKUX
IIPOLECCOB U SIBJICHUM, ISl IPUHATUS IPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C 1ENbl0 oOecriedeHus 0€30MacHOCTH CBOErO 370pPOBbS M 3/I0POBbS
OKPY)KAIOIIUX JIIOACH, COOJIOJCHUS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY>Karollel MpUpogHON cpejie, MOHMMaHUEe HEOOXOAMMOCTHU MCIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu TS PaLMOHAIILHOT'O
IPUPOAOIIOIH30BAHUS;

YMEHHUE peIIaTh JJIEMCHTApHbIE OWOJIOTHYCCKHUE 3aJlayd, COCTaBIISATH
CXEMBI IIEpeHOca BEUIECTB U SHEPTUU B SKOCUCTEMAX (1[E€MU MUTAHUS);

yYMEHUE BBITIOJHATH J1a00OpaTOpPHBIE M MPAKTUYECKUE paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHUYECKH OIICHHBaTh M HMHTEPIPETHUPOBATH HWHOOPMAIUIO
OMOJIOTHYECKOTO CONEp KaHMs, BKIIOUAIONIYIO TICEBIOHAYYHBIC 3HAHUSI U3
pPa3NTUYHBIX MCTOYHUKOB (CpeACTBA MAacCOBOW HMH(pOpMAlUM, HAYYHO-
NOMyJISIpHbIE ~ MaTepHalibl), paccMaTpUBaTh TJOOANBHBIE JKOJOTHYECKHE
POOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
TIO3UIINIO;

yMEHHUE CO37[aBaTh COOCTBEHHBIC MHUCHbMEHHBIE U YCTHBIE COOOIICHUS,
0000mast OuoNOrM4ecKkyro HWH(OpMaAIUMI0O U3 HECKOJIBKUX HCTOYHHUKOB,
IPaMOTHO MCTIOJb30BaTh MOHATUWHBIN anmapar OHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTIACC
Ne HaumenoBanue Koun4yecTBo 4yacoB
JuieKTpOHHBIe (LU poBbIe)
n/ pa3/ie/IoB U TEM Konrpoabubie IIpakTnyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
n NporpamMMel padoThI padoThI
1 buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
JKuBble cucTeMbl U UX
2 1 https://m.edsoo.ru/ST7SVKFTX
OpraHu3aLus
XUMUYECKUN COCTaB 1
3 8 1 https://m.edsoo.rt/YTLWWIJEO
CTPOCHHUE KIICTKH
KuzHenesTenpHOCTh
4 A 6 https://m.edsoo.ru/MEETZ2D71
KJIETKH
PazmuoxeHue u
5 WHJUBUlyaJIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacneactBeHHOCTH 1
6 W3MEHYUBOCTh 8 1.5 https://m.edsoo0.ru/ONPNXJ7X6
OpraHU3MOB
Cenekuusi OpraHu3MOB.
7 t P 3 https://m.edsoo.ru/2EY34NEHR
OcCHOBBI OMOTEXHOJIOTHH
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBOSR36J
OBIIEE KOJIMYECTBO
- 34 0 4

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/5T7SVKFTX

11 KITACC

HaumeHoBaHue KoanuecTBo yacos
Ne DJIeKTpOHHbIE (LM(ppOBbIE)
pa3fiejioB M TeM KonTpoJbubie IIpakTHyeckune
n/n Bcero o0pa3oBaTe/ibHbIE pecypchl
NporpaMMel padoThI padoThI
6): 10§
1 fOnHOmHa 9 1 https://m.edsoo.ru/7F6R 1ZROH
ouoorus
Bo3HukHOBeHUE 1
2 pa3BUTHE )KU3HU 9 0.5 https://m.edsoo.ru/OFLS81YBS
Ha 3emJie
Opraau3mel 1
3 OKpY>Karomas 5 1 https://m.edsoo.rt/XNFOD96AA
cpena
CoobmectBa u
4 9KOJIOTHICCKHUE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3IFWNON
OBILIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

I[TPOTPAMME



https://m.edsoo.ru/T3R3FWNQN
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/7F6R1ZROH




IHOYPOYHOE INIAHUPOBAHUME

10 KJIACC
DJIEKTPOHHbIE
udposbie
Ne n/mm Tema ypoka KoJsmuectBo unpp
o0pazoBatenbH | OOopynoBanmue
4acoB
ble pecypchl
KonTposbHbie IIpakTHUYecKHE
Bcero
padoTsbI padoThI
https://
1 | bBuonorus B cucreme Hayk 1 m.edsoo.ru/
02T4D1UIS
MeToapl TO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
pabora Ne 1 https:/

2| «Hcnonb3oBaHHE 1 0.5 m.edsoo.ru/
pa3IUYHBIX METOLOB IPU GAB23860W
M3Y4YEHUU OMOJIOTUYECKUX
00BEKTOBY
buonorundyeckue CUCTEMEI, https://

3 1 m.edsoo.ru/
MPOIIECCHI U UX U3YyUYCHHE ATVOYD215
XHUMHUYECKHM COCTaB KJIETKH. hitps://

4 B 1 m.edsoo.ru/

0/1a U MUHEpaJIbHBIE COIU L17LI590V

5| benku. CoctaB u cTpoeHHE 1 https:/



https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5

m.edsoo.ru/

Oekon V33INUW5SW
depMeHTh —
OHMOJIOrNYECKIUe
KaTaJln3aTopPhI. hitos.//
Jlabopartopuas padora Ne 1 s
patop p . 0.5 m.edsoo.ru/
«M3yueHne KaTamuTHIEeCKON VBPPPBGCD
aKTUBHOCTH (pepMeHTOB (Ha
MIpUMEpe aMuIIa3bl UK
KaTasasbl)»
https://
VraeBoansl. JInnuael m.edsoo.ru/
OJ7NFITIS
HyxnenHoBbIe KUCTOTHI. hitps://
AT m.edsoo.ru/
WOELRA9B3
Hcropus u meToibl https://
HW3YyYEHUS KIIETKH. m.edsoo.ru/
Kiterounas reopus JIXQOMJOGM3
Knerka xak nenoctHas https://
m.edsoo.ru/
JKUBast CUCTEMA XDCLRAFIQ
CrtpoeHnue 3yKapuoTUYECKOM
kneTku. JlabopaTopHas htts.//
ps:
pabota Ne 2 «M3yuenue 0.5 m.edsoo.ru/
CTPOEHHUs KJIIETOK PACTEHUH, ' KZOIWS LIY

KUBOTHBIX, TPHOOB U
OakTepHii Mo MUKPOCKOIIOM



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W

Ha TOTOBBIX
MHUKpOIIpenaparax u ux
OIMCAHUE)

OOMEH BELIECTB WA
MeTa00JIN3M

https://
m.edsoo.ru/
LOB3I3XYZ

dorocuHTe3. XEMOCHUHTES

https://
m.edsoo.ru/
V882FDGSF

DHepreTUIecKuii 0OMeH

https://
m.edsoo.ru/
T2LVIES3L

JKn3HeHHBIN [TUKIT KIIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopartopnast pabota Ne 3
«Ha0Omronenne Mmutosa B
KJIETKaX KOHYHKA KOpEeITKa
JyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

https://
m.edsoo.ru/

COINPWLF4

[{udposoit Mukpockor

buocunres 6enka. Peakius
MaTPHYHOTO CHHTE3a

https://
m.edsoo.ru/

540F4L77TW

Tpancasus — OuocuHTe3
Oenka

https://
m.edsoo.ru/

TFDKDDWWM

Hexnerounsie ¢popmbl
KU3HH — BUPYCHI

https://
m.edsoo.ru/
9PGS5FAJB



https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ

@OpMBI pa3sMHOKEHUS

https://

m.edsoo.ru/
OpraHU3MOB 2JLXB4AOR
hitps://
Meiios m.edsoo.ru/
SNUXKO0X86
OOpazoBaHue 1 pa3BUTHE
MIOJIOBBIX KJIETOK.
Omo0TBOpEHHE. https:/
JlaGopatopHas pabota Ne 4 0.5 m.edsoo.ru/ Hudposoii MuUKpockomn
«M3yueHne cTpoeHus C29L4DXB8
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOITpenaparax»
NuauBuayanbHOE pa3BUTHE https://
m.edsoo.ru/
OPTaHH3MOB MA4TSLSAD
I'eneruka — Hayka o https:/
HaCJIEACTBEHHOCTH U m.edsoo.ru/
N3MEHUYUBOCTH HESOD768U
3aKOHOMEPHOCTH
HaCJIEJOBaHUsI IPU3HAKOB. %%Om /
MonorubpuaHoe YYOSGOWI2
CKpeIlIMBaHKe
Jurubpunxoe
CKpeIMBaHKE. 3aKOH https:/
m.edsoo.ru/
HE3aBUCHUMOTO Y5NANQG65V

HaCJICOOBAaHHUA IIPU3HAKOB



https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR

CueruieHHOE HaCJIeI0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «3yuenue

pe3yabTaTOB https://

MOHOTHOPHUAHOTO U 0.5 m.edsoo.ru/ Hudposoit Mukpockor

JMTHOPHIHOTO P25Q5ZGN2

CKpEIIMBAHUS Y APO30(HIIBI

Ha TOTOBBIX

MUKpOIIpenaparax»

I'eneTtuka momna. https://

Hacnenosanue npusHakos, m.edsoo.ru/

CLIETUIEHHBIX C MOJIOM 3GYGV4TYM

N3MeHUHnBOCTS.

Henacnencrennas

W3MEHYUBOCTb.

JlaGopaTtopnas pabota Ne 6. https://

Nzyuenue 0.5 m.edsoo.ru/

MOAU(PUKAMOHHON M3MHUK2VV

W3MEHYUBOCTH, TIOCTPOCHUE

BapHAIOHHOTO psia |

BapHAIMOHHON KPUBOII»

Hacnencrsennas

U3MEHYUBOCTb.

JlaGopaTtopnas pabota Ne 7. hitpsis .
. 0.5 m.edsoo.ru/ Hudposoii MUKpOCKO

«AHaINA3 MyTalMN y VWTT0DZSR

JIp030( MBI HA TOTOBBIX
MUKpOIIpenapaTax»



https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2

https://

YACOB I10 ITPOTPAMME

I'enetuka gyenoBeka 1 m.edsoo.ru/
XU9SFS3GA
PesepBHBIi yPOK. hitos.//
tps:
O060011EeHIE IO TEME nHpss

1 m.edsoo.ru/
«HacnencTBeHHOCTD U EZIX—RSZEB
W3MEHUYHUBOCTh OPTaHU3MOBY
Cenekuus Kak HayKa U hitps://

1 m.edsoo.ru/
fipotrecc 3128P3L98
MeTtonbl U JOCTHXKEHUS https://
CEJIEKIIMY PACTEHUM U 1 m.edsoo.ru/
JKUBOTHBIX JSK30Q6WO0J

https:
buotexHosorust kKak oTpacib hitps://

1 m.edsoo.ru/
MPOU3BOJICTBA —T AKIOE62K

OBHLIEE KOJIMYECTBO 34 4



https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA

11 KITACC

DJIEKTPOHHBIE
ndpoBbie
Ne n/mm Tema ypoka KoJsmmuecrBo unpp
o0pazoBarenbH | OOopynoBanmue
4acoB
ble pecypchl
KonTposbHbie IIpakTHYecKHe
Bcero
padoTsbI padoThI
.. https:
DBOIONHNS U METOILI €€ hitps://
1 m.edsoo.ru/
H3yHeHIA 6KWQIKBKU
Hcropus pa3sutus https://

2 | mpeacraBiaeHHid 00 1 m.edsoo.ru/
3BOJIIOLIUN OSWC47SSX

https://

3 | MuxkposBomronus 1 m.edsoo.ru/

TOFAUE4ZP
[Tonmynsiums kak
aJIeMEHTapHasl €IUHUIIA
BHJA Y SBOJIFOLIUH. https://

4 | JlabopaTopHas pabota Ne 1 1 0.5 m.edsoo.ru/
«CpaBHeHHE BUIOB I10 D3UCLTSOF
Mop(dooruueckomy
KPUTEPHUIO»

5 JBWKyIHe CUITbI 1 https:/
(3;meMeHTapHbIe PaKTOPHI) m.edsoo.ru/



https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/6KWQ9KBKU

3BOJIFOLIUA 3EH6CNOWI

EcrecTBenHslit 0TOOp 1 €ro https://
m.edsoo.ru/

Gopmer DY32BUDOO

Pe3ynbTathl 3BONIOIUH:

MIPUCTIOCOOTICHHOCTh

OpraHu3MOB U

BU000pa30BaHUeE. https:/

Jlaboparopnas pabota Ne 2 0.5 m.edsoo.ru/

«Onucanue WAJHSTLOB

MPHUCTIOCOOTICHHOCTH

opraHusma " eé

OTHOCHUTEIILHOTO XapaKTepay

Hanpasnenus u mytu hitps://
m.edsoo.ru/

MaKpO3BOJIOLUU P—IIFI 0YV3
https://

HeobOpatumocTs 3BOMIOIINN m.edsoo.ru/
CLA9VCsJI

Ucrtopus xxu3nu Ha 3emiie u hitps://

. m.edsoo.ru/
METO/bI €€ U3yUeHUs M—JYYIMVX7
['unoTre3sl MPOUCXOKACHHS https://
3 m.edsoo.ru/

JKH3HM Ha 3eMiie EKNHXBOS?

Pa3sButne xu3HU Ha 3emiie hitps://
m.edsoo.ru/

0 3paM U MepuoJiaM

ECIN8TF62



https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/3EH6CN0WI

OCHOBHBIE 3TaIIbI 9BOJJIIOIIMH
PaACTUTCIIBHOI'O U JKUBOTHOI'O

mupa. [Ipaktuueckas padbora https:/

Ne 1 «3yuenne 0.5 m.edsoo.ru/

HCKOIMaeMbIX OCTATKOB 7KI1LYOSCT

pacTeHuM U )KUBOTHBIX B

KOJUICKLIUSX

CoBpeMeHHas cuctema https.//
m.edsoo.ru/

OpraHUYECKOTO MUpa WSEXNOYAK

DBOJIIOLHS YETTOBEKA hitps://

( m.edsoo.ru/

AHTPOIIOTEHE3) ADV3JERUE

JBwxymue cuibl ((hakTopsl) hitps://
m.edsoo.ru/
aHTPOIIOreHe3a D7JZMBYPG
OcCHOBHBIE CTaIUH itps://
m.edsoo.ru/
SBOJIIOLIMY YEJIOBEKa 14G19MO4K
UYenoBeyeckue pacsl U https://
MPUPOAHBIE aanTanuu m.edsoo.ru/
YeJIOBEKa XL7QKC5PK
PesepBHbIii ypOK. hitos.//
O0600611eHne 0 TeMe Pllp=:

B m.edsoo.ru/
«Bo3HUKHOBEHHUE U R6LTVY2GB
pPa3BUTHE KU3HU HA 3eMIIC»

https://

OKOJIoTus KaK HayKa

m.edsoo.ru/



https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT

K46KONS61

Cpenbl oOuTanus u hitps://
m.edsoo.ru/
HKOJIOTHYECKUE (PaKTOPbI DCOIEUICY
AOGuotnyeckue GpakTopsbl.
JlaGopatopHas pabota Ne 3.
«Mopdoonoruueckue
0COOCHHOCTH paCTeHH U3 https://
pa3HBIX MECT OOUTAHUSY. 0.5 m.edsoo.ru/
JTaboparopnas pabota Ne 4. G/NF3PINM
«BnusgHuE cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB
KoJIeycay
https:/
buotnueckue dhaxkTopsl m.edsoo.ru/
A6ZEMGNQR
DKOJIOTUYECKHE
XapaKTePUCTUKH
nomyssiiun. [TpakTudeckas 0.5 %(Sizs/c/)o.ru /
pabota Ne 2 «HoncqéTv MN
TUIOTHOCTH TIOTYJISIIIMIA
pa3HbIX BUIOB PACTCHHID»
Coo0miecTBa OpraHu3MOB — huips:
m.edsoo.ru/
OuoIeH03 0T2KIPNGZ
DKOJOTHYECKHAE CHCTEMBI hitps:/
m.edsoo.ru/

(9KOCHCTEMBI)

SILIRWZMR



https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/K46KON56I

OCHOBHBIE TOKA3aTEN

3KOCHCTEMBI. https://
DKOJIOTHYECKHE MUPAMUJIBI. m.edsoo.ru/
CBoiicTBa 3KOCHUCTEM. NSTEWOGPE
Cyxkueccus
https://
IIpupoaHbIE S3KOCUCTEMBI m.edsoo.ru/
WIDMMUBCS
AHTpOTNIOTEHHBIE hitps://
m.edsoo.ru/
9KOCHUCTEMEI WRS65U3WC
buocdepa — rinobanpHas https://
3 m.edsoo.ru/
9KOCHCTEMA 3eMIn 2X1VG5018
https:
3aKOHOMEPHOCTH hutpsis
5 m.edsoo.ru/
CyIIECTBOBaHUS OMOChEPHI VS5IT6B3SZ
https:
UYenoseuecTBo B Onocdepe hitpsis
3 m.edsoo.ru/
oM HXCDHPXDJ
Cocy1iecTBOBaHUE IPUPOIbI hitps://
y pHp m.edsoo.ru/
Y YeJIOBCUYCSCTBA 187G37606
PesepBHBIi yPOK. hitos/
ttps:
O06001IeHNE TEMBI 2
Coob m.edsoo.ru/
«CoobmecTBa u SWSXCE3K6

OKOJOTHUYCCKHUE CUCTCMBID»



https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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2.5







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBI

10 KVIACC

Kon nposepsiemoro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBIEC Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa3

cpeaHero oouero o0pa3oBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME Hay4
B (OPMHUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
BKJIaJIE POCCUUCKUX U 3apyOeXHBIX YUYEHBIX-OMOIOTOB B Pa3BUTH

I'paMOTHOCTH YCJIOBCKA AJId PCIICHUA )KU3HCHHBIX 3a1a4

YMeHue pacKkpbhIiBaTh COACpkKAHHE OMOJIOTHYECKHX TEPMHUHOB U TOHS
MeTabom3M (0OOMEH BEIIECTB M IPEBpaIlCHUE HDHEPTHUH), TOMEOCTa
OpTraHM3AIVsl )KUBBIX CHCTEM, CAMOBOCTIPOU3BE/ICHUE (PEIPOAYKIIHS), H

POCT U pa3BUTUC

YMmenue wuznaratb OHOJIOTMYECKHE TEOpUH (KIETOYHAs, XPOMOCOMH
Menpens, T. Moprana, H.M. BaBuioBa) u yueHus (0 LEHTpax M

KyJIbTypHBIX pactenuid H.W. BaBuioBa), onpenensts rpaHuIlbl UX TPUM

YMeHune BIaieTh METOJJaMH HAYYHOTO TIO3HAHUS B Onosoruu (Habmroe
NPOLIECCOB M SIBJICHUN; OpraHu3alys U HpOBeJeHUE OUOJIOIMYECKO
THIIOTE3bI; BBISBICHHE 3aBHCHMOCTH MEXIY HCCICAYEMBIMU BEIUYH
pe3yJabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATUH, TEOPUHl M 3aKOH

OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE IPU3HAKU BUPYCOB, KJIIETOK TPOKApH
MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHa BEIll
KJIeTKe, (OTOCHMHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro OOMEHa,

OIJIOAOTBOPCHUA, PA3MHOXKCHUA, UHAUBUAYAJIBHOI'O pa3BUTUA OPraHu3M

YMeHue NpUMEeHATh MOIy4YeHHbIC 3HAaHUS A OOBSICHEHUs] OHoJIornye
MPUHATHS MPAKTUIECKUX PEIICHH B MOBCETHEBHOMN KU3HU B LEJSX 00
3I0POBbsSI M 3/I0OPOBbsI OKPY>KAIOIIUX JII0JIeH, COONIIOICHUS HOPM TPaMOT
MIPUPOJIHON cpejie; MOHUMaHUuEe HeOOXOIMMOCTH HCIOIb30BaHUs JOCTU

OMOTEXHOJIOTHI AJId palluOHAJIBHOT'O PUPOAO0IIOJIBE30BaAHUSA

YMeHue peuiatb JJICMCHTAPHBLIC TI'CHCTHYCCKHC 3aaa4h Ha MOHO-
CHOCINVICHHOC HACJICJOBAHUC, COCTABJIATH CXCMBbI MOHOFI/I6pI/I[[HOFO C

HacCJICAOBaHHUA IIPU3HAKOB Y OPTaHU3MOB

VYMeHue BHIIOJIHATD J'Ia60paTOpHLIe U TIPAKTHYCCKUC pa6OTBI, coou




y4eOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM

YmMmenue KPUTHYCCKU OLCHUBATH W HHTCPIIPETUPOBATH I/IH(I)OpMaI_[I/IIO
BKIIIOHAIOMIYIO IICCBJAOHAYYHBIC 3HAHHA W3 PA3JIMYHBIX HCTOYHHUKO

MaTepI/IaJIBI); OTUYCCKHEC ACTICKThI COBPEMCHHBIX I/ICCJICILOBaHI/Iﬁ B OHMOJI0

10

YMeHue co3gaBaTh COOCTBEHHBIE NHCHMEHHBLIE H YCTHBIC COO6H.I€

I/IH(i)OpMaHI/IIO N3 HECCKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HCII0JIB30BATh ITOH

11 KJIACC

Kox npoBepsiemoro
pe3yJibTarTa

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOM 00pa3
cpeaHero oouero o0pazoBaHus

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUH B CUCTEME Hay4
B (hOpMHpOBAHHH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHpa
BKJIaJIE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OHMOJIOTOB B Pa3BUTH

T'paMOTHOCTH YCJIOBCKA AJId PCIICHUA JKU3HCHHBIX 3a/1a4

YMeHue packpbIBaTh COJEpKaHHWE OMOJOTMYECKUX TEPMHMHOB U TOHST
9BOJIIOLIMS,  JOBWKYLIME  CWibl  ((akTopsl)  3BOJIOLWH,  TpHU
BU000pa30BaHuE, IKOJIOTHYECKHE (PaKTOPbI, IKOCUCTEMA, TPOAYLICHTHI

MATaHUS, SKOJOTUYECKas MUpaMuia, OMoreoreHo3, ornochepa

YMeHue u3narath OMOJIOTHYECKHE TEOPUH (IBOIIOIMOHHAS Teopus Y.
HBOJIIOIIMK), 3aKOHBI U 3aKOHOMEPHOCTH (3apojbliieBoro cxozacrtsa K.
HarpaBiieHu# u mytei oo A.H. CeepiioBa, yuenust o ouocdepe

T'paHULbI UX IPUMCHUMOCTHU K )KUBBIM CUCTCMaM

YMenue BnazieTb METOJaMH HAyYHOTO MO3HAHUS B OMojoruu (Habmoae
MPOIIECCOB W SIBJICHUH; OpraHHW3alisl W IPOBEICHUE OMOJIOTHYECKO
TUIIOTE3bI; BBISBICHHUE 3aBUCHUMOCTH MEXIY HCCIEAYyEMbIMH BEIUYH
pPe3yIbTAaTOB, WCIOJIb30BAHHBIX HAYYHBIX IMMOHATHHA, TEOPHUH W 3aKOH

OCHOBAHUU MOJIYYEHHBIX PE3YJIHTATOB)

YMeHue BbIAETATh CYILIECTBEHHbIE MPU3HAKU CTPOEHUS OMOIOIMYECKH
MPOJYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB, OHOI€OLEHO30B U 3KOCH
HACJIe/ICTBEHHON HM3MEHUYMBOCTH, €CTECTBEHHOIO OTOOpa, BHJI000p
OpPraHU3MOB, JEHCTBHS 3KOJOTUYECKUX (DaKTOPOB HA OPraHU3MBbI, IIEPEH
JKOCHUCTEMAaX, aHTPOIIOTCHHBIX U3MEHEHHUM B DKOCHCTEMAaX CBOEH MecC

OMOTeOXMMHYECKUX IIUKJIOB B Orocdepe

YMenue MMPUMCHSATH IMOJYUYCHHBIC 3HAHUA IJIs 00BSICHEHHUS] OMOJIOTHYE




MPUHATHUS MPAKTUYECKUX PEIICHHU B MOBCETHEBHOM KU3HHU B LEJSIX 00
3/I0POBbsI M 3/I0POBbs OKPY’KAIOIIUX JII0JIeH, COONIIOJIEHUS HOPM TPaMoT
MIPUPOJIHON cpezie; MOHMMaHHe HEOOXOIMMOCTH HCIOJIb30BaHUS JOCT

I palluOHAJIBHOT'O IPUPOAOITIOJIb30BAHUA

Vmenue peuiaTtb JJICMCHTAPHLBIC OHOJIOrHYECKHE 3aJa4yu, COCTaBJIAT

7 SHEPruM B 3KocucTeMax (Lenu MUTaHuUs)

g YMeHue BBINONHATH JTAOOpaTOpHBbIE M IpakTHYecKHe paldoTbl, coOa
y4eOHBIM U J1a00paTOPHBIM 000pYI0BaHUEM
YMeHrne KpUTHUYECKH OIICHWBAaTh W HHTEPIPETUPOBATh HH(POPMALHUIO

9 BKJIIOUAIOIIYI0 TICEBIOHAYYHbIE 3HAHHUS W3 Pa3IMYHBIX HCTOYHHUKO
MaTepHaJIbl); PACCMATPHUBATH TI00ATBHBIE SKOJIOTUIECKHE TPOOIEMBI ¢
OTHOIIEHUIO K HUM COOCTBEHHYIO MO3HIINIO

10 YMmenue cosnaBath COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE COOOIIE

HHq)OpMaI_II/IIO N3 HCCKOJIBKUX UCTOYHUKOB, 'PAMOTHO HCIIOJIb30BAThH ITOH




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus kak Hayka

1.1

buonorus — mayka o >xuBoil mpuponae. Ponp Ouonmornu B (GOpMHpPOBAHHUU COBPE

Cuctema 6MOJIOTHYECKUX HAYK

1.2

MCTO,Z[I)I MO3HAHHS KUBOU IMIPpUPOJbI (Ha6HI-OI[eHI/Ie, OKCIICPUMCHT, OIIMCAHU

MOJIETUPOBAHUE, CTATUCTHYECKAsi 00padOTKA JaHHBIX )

’KuBble cuCcTEMBI U UX opraHu3anus

2.1

JKusble cucteMbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus onoaorun. CBoicTBa Orocuc

2.2

YpoBHH OpraHuzanu OWOCHUCTEM: MOJEKYJISPHO-TeHETHUECKUH, KIETOUHBIH,

BHJIOBOH, DKOCUCTEMHBIN, OMOCHEpHBIA

XHUMHUYECKUHN COCTAB U CTPOCHUE KIIETKH

3.1

XUMUYECKUH COCTaB KIETKU. XHMHUYECKHE JJIEMEHTBI: MaKpOAJIEMEHThI, MHUKPO?

BCIICCTBA. cDyHKI_II/II/I BOJbI 1 MUHCPAJIbHBIX BCIICCTB B KJICTKC. HOZ[I[Cp)KaHI/IC OCMOTHU

3.2

benxu. CoctaB u cTpoeHne 6e1KoB. AMUHOKUCIIOTH — MOHOMEpHI OenkoB. Hezamenu
AMUHOKHCIIOTHBIH CcOCTaB. YPOBHH CTPYKTYpbl OEIKOBOW MOJIEKYJIBI (TIEPBH
4eTBEPTUYHAS CTPYKTYypa). XUMUYECKHe CBOHCTBa OeskoB. bronornueckue GyHKImu
®epMeHTHl — OHooruueckue kartanuszaropbl. CTpoeHue ¢(epMeHTa: aKTUBHBIN LEH

KO(I)epMeHTLI. Buramunsl. OTanyus (bepMeHTOB OT HCOPIraHNYCCKUX KAaTaJIn3aTOpPOB

33

VYrieBosibl: MOHOCaxapuabl (TJIH0KO3a, pudo3a M J1e30KCcupr003a), aucaxapuabl (cax
(kpaxmail, TIIMKOTEH, 1eJUTI0I03a). buonornyeckue PyHKIMU yriIeBOI0B.
Jlunuaer: Tpurnuuepuasl, crepouisl, pochonunuasl. ['mapodunasHo-rHIpODHOOHBIE C

JIMTINAOB. CpaBHCHI/Ie YIJI€BOOOB, OEJIKOB U JIMIIU0B KaK HICTOYHHUKOB SHCPTUHA

3.4

Hyxneunosbie kucnotsl: JITHK u PHK. Hykneornasl — MOHOMEpBI HYKJIEMHOBBIX KU

Crpoenue u pynkiuu PHK. AT®: ctpoenue u hpyHKImum

3.5

[Murtonorus — Hayka o kietke. Knerounas teopus. MeToasl U3y4eHus KIETOK

3.6

Kinerka kak memocTtHast kuBasi cucreMa. OOmue NMpu3HAKK KJIETOK: 3aMKHyTasi Hapy

KaK FreHeTHIeCKHIH arrapar, CUCTCMa CUHTC3a Ocika

3.7

Turel k1eTOK: yKapuoTHUYecKasi U mpokapuotTudeckas. OCOOEHHOCTU CTPOCHHUS MPOK




creHka Oaktepuil. CTpoeHHE 3YKapHOTUYECKOW KJIeTKHM. OCHOBHBIE OTJIMYUS PaACT

KIJIICTKH

3.8

[ToBepXHOCTHBIE CTPYKTYPhl KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIUKC, UX (QYHKUN
coiictBa u (pyHkmmu. Lutonnazma u e€ opranouasl. OpHOMeMOpaHHBIE OPTraHOMIBI
(BIIC), anmapart I'onbmku, T30coMbl. [1oTyaBTOHOMHBIE OPTaHOMIBI KJICTKH: MUTOXO
MUTOXOHAPUI U TuacTu. Buasl uiactun. HemeMOpaHHBIC OpraHOUIBI KIETKH: pHOOC

JKTYTUKH. cDyHKI_II/II/I OpPraHoON 0B KJICTKH. Bxrouenus

3.9

Anpo — perymsaTopHbIi 1eHTp KieTku. CTpoeHHE spa: siaepHas 000J0YKa, Kap

XpOMOCOMBI

3.10

TpaHcnoOpT BENIECTB B KIIETKE

}KI/ISHGHeHTeHBHOCTB KJICTKH

4.1

OOMmeH BemiecTB, UM MeTaboIM3M. ACCUMIIIALUS (TTACTUYECKU 0OMEH) U TUCCUM
JIB€ CTOPOHBI €IMHOr0 Ipolecca MeradoauzMa. Tumbl oOMeHa BEIEeCTB: aBTOTP

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAILICHIH YHEPTUU B KIIETKE

4.2

®otocunte3. CperoBas um TeMHOBas (a3pl (orocuHTe3a. Peakumm ¢oTocuHTE3
3HaueHue (HoTocHHTE3a s KU3HU Ha 3emie. BausHue ycnoBuil cpenasl Ha (oToc
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PaCTCHHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIOIIHE OakTeprun. 3HAUCHHE XEMOCUHTE3a IS )KM3HU Ha
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OHepreTudeckuii 0OMeH B KileTKe. Pacieniennue BenecTs, BhIACIEHUE U aKKYMYJIHP
sHeprerudeckoro obmena. I'nukonus. bpokenue u ero Buasl. Kucnopoanoe oxwuc

O} heKTUBHOCTH YHEPTETUIECKOTO OOMEHA

4.4

Peakiiun matpuunoro cuntesa. I'enerndeckas undopmarus u JHK. Peanuszanus ren
'enetnueckuii kKox M ero cBoilicTBa. TpaHckpumnuus — MarpuuHblii cuHTe3 PHK.

KoaupoBanue amuHokucinoT. Pois pubocom B 6uocunTese Oenka

4.5

Hexnerounslie ¢opmbl xku3HU — BUpychl. Mctopus otkpeitus Bupycos (/.M. MBaHo
KHU3HEAESITeNIbHOCTU BUpPycoB. bakrepnodaru. bonesnu pacreHuii, KUBOTHBIX M Y
Bupyc ummynonedunmra denoeka (BUY) — Bo3dyaurens CIIW/la. IIpodumakt

3a00s1eBannil

PasmuoxeHue u HHAUBHUIYAJIbBHOC Pa3BUTUC OPIraHU3MOB

5.1

Knerounsii muki, win >KH3HEHHBIM 1ukia kieTku. UuTepdaza u mutos. Ilpouec
Permnmukamuss — peakiust matpuudoro cunre3a JIHK. Ctpoenue xpomocom. Xpo
JIMTUIOUIHBIA W TalyIOMIHBIA XPOMOCOMHBIE HaOopbl. Xpomatuiabl. Lluronoruy
WHJUBUIyaJIbHOTO Pa3BUTHUSL OPTaHU3MOB.

Henenne knetkn — muto3. Cranguu murosa. [Ipoueccel, npoucxonsdiye Ha pa3HbIX

CMBICJI MUTO3a
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@opMbl pa3MHOXKEHMs OpPraHM3MOB: Oecrosioe M MojoBoe. Buasl Oecrnosnoro
MIOYKOBAaHME OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHMUE, BETETATUBHOE

KIIOHMUPOBAHUEC OPraHU3MOB, €I'0 3HAYCHHUEC IJIA CCIICKIINU
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[TooBoe pa3MHOKEHHUE, €T0 OTJIIMYHUS OT OECIIONOTO.
Meito3. Craaum wmeiio3za. Ilpormecchl, mpoucxondimue Ha cTaguax Meiosza. I

Kpoccunrosep. bruonornueckuii CMbICI M 3HaYEHUE MEH03a
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I'amerorenes — mporecc 0O0pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [lomoBwie
OOpazoBaHue M pa3BUTHE TOJOBBIX KIETOK — TaMeT (CrepMaTo30ui, SHULEKIETK

OcoOeHHOCTHU CTPOEHUS SIUIEKIETOK U criepmaro3ouos. Omionorsopenue. IlapreHor

5.5

NuauBuayanbHOe pa3BuTue (OHTOTeHE3). DMOPHOHATIBLHOE pa3BUTHE (AMOpUOTEHE3).
y TIO3BOHOYHBIX JKMBOTHBIX: JIpoOJIEeHWE, TacTpyssiius, opradoreHes. Iloctd
MOCTAMOPUOHAILHOTO PAa3BUTHUSA: TpsiMOe, HempsiMoe (IMYuHOYHOEe). BrusHue c
(baKTOpHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE YPOJICTBA.

PocT u pa3zButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTa,

HaCHeHCTBeHHOCTB 1 USMCHYMBOCTH OPraHN3MOB

6.1

IIpeamer u 3amaun reHeTuku. Mcropusa pa3BuTtus reHeTHKH. Bxiag poccCUUCKHX U
reHeTUKH. MeTonbl TeHeTUKU (TMOPHI0JIOTMYECKUN, IUTOIeHETUYECKUH, MOJIEKY.

reHeTUYEeCKue NOHATH. I eHeTnuecKas CHUMBOJIMKA, UCIIOJIb3yCMas B CXEMaxX CKPCIIHB

6.2

3aKOHOMEPHOCTH HACJIEIOBaHUS INPU3HAKOB, ycraHoBJIeHHble I'. Mennenem. Mon
ennHo00pa3us THOPUIOB MEPBOTO MOKOoJeHHs. [IpaBuiio joMUHHpOBaHUS. 3aKOH pa
yuCTOTHI rameT. [1oaHOE U HEeNOTHOE JOMUHUPOBAHUE.

JurubpugHoe CKpeliMBaHHWe. 3aKOH HE3aBUCHMMOIO HAcCJelIOBaHUS IMPU3HAK
JUTUOPUIHOTO CKpelIUBaHMs. AHaTU3Upylollee CKpenBanue. Vcnoap3oBaHue aH

ompe/eeHUs TEHOTUIIa 0CO0r

6.3

CuersieHHOe HacienoBaHue mpuszHakoB. Pabora T. Moprana mo cuemieHHOMY H
CLICTVIEHUS TEHOB B PE3YJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPHsI HACJIEICTBEHH
I'eneruka mona. XpOMOCOMHOE OINpENeNeHHe MoJjia. AyYTOCOMBI M TOJIOBBIE

reTeporaMCcTHLIC OPraHU3MBblI. HaCHeI[OBaHI/IC MMPU3HAKOB, CHCIIJICHHLIX C I1OJIOM

6.4

W3MmeHunBOCTb. Buapl M3MEHUMBOCTH: HEHACIEACTBEHHAs M HACIEACTBEHHasd. P
M3MEHYMBOCTU. XapaKTepUCTHKa MOAM(PUKAIIMOHHON M3MEHYMBOCTU. BapuannoHH
Hopma peaknuum mnpusHaka. KoinmdecTBEeHHbIE M KadyeCTBEHHBIE IPU3HAKU MU

MOANGUKAITMOHHONW N3MEHYHBOCTH

6.5

HaCHeI[CTBeHHaSI, NN TCHOTUIIMYCCKAas1, UBMCHYHNBOCTD. KomOuHaTuBHAsS M3MEHUHMBO
OCHOBAa KOMOMHATMBHOM HW3MEHYHBOCTHU. MYTaHI/IOHHaH H3MEHYMBOCTh. Kita

XpOMOCOMHBIE, TeHOMHbIe. YacToTa M npuumHbl MyTauuid. MyrareHsuble (hakTopbl.




HacliencTBeHHoU n3Menumnsoctd H.M. BasuiioBa

6.6

I'enetuka yenoseka. Kapuorun uenoBexka. OCHOBHBIE METOJIbI T€HETUKH 4YEJIOBEKA:
[UTOTCHETHYECKUH, OHOXUMUYECKUHA, MOJEKyIsIpHO-TeHeTHUeckuid. CoBpeme
MOJIHOTCHOMHOC CCKBCHUPOBAHUC, T'CHOTHUIIMPOBAHUC, B TOM YHUCIIC C IMOMOLIBIO
3a0oNieBaHUsl 4YellOBEKa: TeHHble O0Je3HH, OOJIe3HM C HACJEICTBEHHOW IMpeapa
Oomne3nn. Comarndyeckue W TeHEepaTHBHbIE MyTanud. [IpUHIUNIBI 310pPOBOTO
npoQUIaKTUKA U JIEYCHHs] TeHeTHUecKux Oosie3Heil. Meauko-reHeTHYecKoe

MeJIHHHHCKOfI TCHCTUKHU B IIPEAOTBPALICHUN U JICUCHUN IT'CHCTUICCKUX 3a00JICBaHUM U

CCHGKI_II/IH OpTraHnUu3MOB. OcCHOBBI OMOTEXHOJIOTHHI

7.1

Cenekisi Kak HaykKa M TIpoIecC. 3apOXICHUE CEJIEKIUU M JIOMECTUKalHsa. Yu
MPOUCXOXKICHUSI U MHOT0OOpa3usi KyJIbTYpHBIX pacTeHui. LIEHTpBI HpOHMCXOXKIIEH

opo/ia, ITaMMm

7.2

CoBpeMeHHbIE METO/IbI CeNEKIIUN. MacCOBbIi 1 MHIUBUAYAIbHBIA OTOOPHI B CENEKIU
9KCTephepa. bBIN3KOpOACTBEHHOE CKpellMBaHWEe — HMHOpUAMHr. Yucrtas mnHHUS.
I'erepo3uc, nnm rudpugHas cwia. HepoICTBEeHHOE CKpeIIMBaHUE — ayTOPHIMHT.

ycnexu. MCKycCTBEHHBI MyTareHe3 W IOJyYEHUE NOJUIUIONAOB. JloCTHMXKEHMsS C

MHUKPOOPTaHU3MOB

7.3

buorexHonoruss Kak OTpaciab IIPOM3BOACTBA. ['€HHAs HHXKEHepUsA. OTallbl CO31
TpPaHCTE€HHBIX OpraHn3MoB. Knetounas naxenepus. Kilerounsle KyabTypsl. MUKpOKIT
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX OPraHU3MOB. JKOJIO

I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

OBOJIIOIIMOHHAS OMOIOTHUSA

1.1

DBOJTIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CupnerenbcTBa 3Botonuu. [lajgeoHTomOrMYecKue: MOCIe0BATEIbHOCTh TMOSBICHU
JETONMCH, Tepexoaabie Gopmbl. bruoreorpadudeckue: cXoACTBO W paznuuue (ayH
DOMOPHUOIOTHUYECKUE: CXOJCTBA M Pa3IHUUsi SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBI
TFOMOJIOTUYHBIC, AaHAJIOTUYHBIC, PYAUMCHTAPHLIC OpPraHbl, aTAaBU3MBI. MOHCKy.H

MEXaHU3MOB HaCJICACTBECHHOCTH U OCHOBHBIX META00INYECKHIX HYTGI\/’I Y BCEX OpraHu3

1.2

3BOJIIOLII/IOHH3.$I TCOpUA 4. I{apBI/IHa. Hpe,Z[HOCBIJ'IKI/I BO3HHUKHOBCHUS JapBHUHU3MA. Z[




1o J{apBuHy (M30BITOYHOE Pa3MHOXKEHUE IPU OTPAHMUYEHHOCTU PECYPCOB, HEOIPEE

CYIIIECTBOBAHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunretnueckas Teopus Boonuu (CTD) u ocHOBHBIE €€ MoN0KeHUs. MHUKPOIBOIIIOL

1 3BOJIFOIIMHN

1.4

JBwkymiue cuibl (haKTophl) SBONIOIHMH BHIOB B IIpHpoae. MyTallMOHHBIN Mporiece
[TonynsuronHble BOJIHBI U JApeld reHoB. M3omsimus w murpanus. EcTecTBeHHBIH
sBOIIOIUHN. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucrnoco0aeHHOCTh OPTaHU3MOB KaK pe3yibTaT 3Bojtonud. [Ipumeps mpucnocoo
W UIAOaJalTaIH.

Bun u BunooOpazosanue. Kpurepun Buga. OcHoBHBIE (hOpMBI BUA00OpA30BaHUS: T€0

1.5

Makponssosmrorus. @opmel 3BoNIOIUE: PrieTHYECKas, TUBEPTCHTHAS, KOHBEPreHTHA

9BOJIOIIMH

Bo3HukHOBEHME U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHay4Hble NPEICTABIECHUS O 3aPOKICHUM KU3HU. HayuHble rumore3pl BO3HUKHOBE
MaHCTIepMUs. XHUMHYECKasi HBONIONHUA. DKCIIEPUMEHTATBHOE TMOATBEPKACHUE XUM
sTanbl Ononorudeckoi sBomonun. ['unoreza PHK-mupa. IlepBble kIeTku U UX 3BO

IPYIII KUBBIX OPTAaHU3MOB

2.2

Pa3zButue xxu3HM Ha 3emiie 1o ’pam U nepuogam. Karapxeit. Apxelickas u mpoTepo30
NEepPUOAbl: KEMOPUNCKUIA, OPJIOBUKCKUH, CHITYPUICKHMA, T€BOHCKUNA, KAMEHHOYTOJIbHb
€€ Mepruobl: TPUACOBBIM, IOPCKU, MEJIOBOM.

Kailinozoiickast spa u €€ mnepuoibl: MaJCOreHOBBINA, HEOTCHOBBIM, AHTPOIOTCHOB
reoJIOTUYECKUX npoueccoB. OCHOBHBIE 3TAIlbl SBOIOLUN PACTUTEIBHOTO U KUBOTHOT

" ) KUBOTHBIX. HOHBJ’ICHI/IG, PACUBET U BBIMUPAHUEC I'PYIIIT JKUBBIX OPTraHU3MOB
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Cucrema OpPTraHU4YC€CKOIo MHUpa KaK OTPaKCHHE 3BOJIFOLINH. OCHOBHBIC CHCTEMAaTHYECK
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DBOJIIOLIMST YEJIOBEKAa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mpenctaBieHUNd O TIp
n3ydeHus aHTponoreHesa. CxoACcTBa U pa3ianyus 4eJIOBEKa U )KUBOTHBIX. CucTeMaTny
JiBmxymiue cuibl (hakTopbl) aHTpornoreHesa. HacneacTBeHHass MN3MEHYMBOCTD M €CTE

O6p3.3 JKHN3HHU, U3TOTOBJICHHUC Opy,HI/Iﬁ TpyHda, MBIIJICHUEC, pCYb

2.5

OCHOBHBIE CTaguU M BETBHU HBOJIIOLMM YEJIOBEKA: aBCTPAJONUTEKH, YenoBek y
Yenosek HeaHnepTtanbekuid, YenoBek pazyMHbIM. Haxonkum HCKOMAaeMbIX OCTaHKOB,

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPY AU

2.6

Yenoedeckue pachl. OcHOBHBIC OoJIbIIINE pachI: C€BporeconaHas (eBpa

(3KkBaTOpHaJIbHAsA), MOHIOJIOMJAHAs  (a3uMaTcKo-aMepukaHckas). YepTsl  mpuc




YeJIOBEYECKHUX Pac K yCJIOBUSAM cyliecTBoBaHus. EquHCTBO yenoBeueckux pac. Kpuru

Opranu3Mbl ¥ OKpyKarolias cpeaa

3.1

DKoJorusl Kak Hayka. 3ajadyd M pasleibl AKOJIOTMH. MeToapl 3KOJIOTHYeCKHX

MHPOBO33pPCHUC. Cpe,I[LI oOuTaHus OpraHu3MOB: BOJHAs, HA3CMHO-BO3YyIIIHA, ITOYBC

3.2

Okonornveckue akropsl. Kinaccuduxanus skonorndeckux (pakTopoB: aOMOTHYECKU

JleiicTBHE SKOIOrHUECKUX (PaKTOPOB Ha OPraHU3MbI
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AOGuoTtnueckue (pakTophl: CBET, TEMIEparypa, BiakHocTb. Dotonepuoansm. [Ipucmoc

abuotnyeckux GpaxkTopoB. buonornyeckre puTMbl

3.4

buotnyeckue ¢akropsl. Buabl 6MOTHUECKUX B3aMMOJAEHCTBUIA: KOHKYPEHIINS, XUIIH
KOMMEHCAJIN3M  (HaxJICOHMYECTBO, KBapTUPAHTCTBO), aMEHCaJIu3M, HeHlTpan

B3aUMOJACUCTBUHN A1 CyHICCTBOBaHUA OPraHU3MOB B ITPUPOJHBIX COO6IH€CTBaX

3.5

OKOJIOTUYECKHE XapPAKTCPUCTUKU  TOIYJIAINU. OcCHOBHBIC IIOKa3aTean MOITyJIsA

POXKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaLMs. JJMHAMHUKA YUCIEHHOCTH MOIYJISLIMA

Coo0111ecTBa 1 DKOJIOTUYECKAE CUCTEMBI

4.1

Coo0bmiecTBo opraHu3MoB — O0no1IeH03. CTPYKTYphl OMOIIEHO3a: BUI0BAs, MPOCTPAHC

Bunsi-noMmunanter. CBs3n B OHOLIEHO3€E

4.2

DKoJorudeckre cucteMbl (3KocucteMbl). [ToHsTHE 00 SKOCHCTEME M OMOTEOIIEHO3e
OKOCUCTEMBI: TIPOAYUCHTBI, KOHCYMCHTBLI, PCAYLCHTHI. prrOBOpOT BCIICCTB U
Tpoduueckue (numeBsie) ypoBHU 3KocUcTeMBI. [TuieBsie nienu u cetu. OCHOBHBIE IT
MPOAYKIUSA. DKOJIOTUYECKUE MUPAMUIBI: MPOAYKINHU, YHCICHHOCTH, Onomacchl. CB

camoperysinus, pazsutue. Cykieccus
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ITpupoaHble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHUCTEMa XBOMHOTO UM LIMPO
AHTpONOTeHHBIE JKOCHCTEMBI. ATPO3KOCUCTEMBL. Y pOosKkocucTeMbl. buosioruuec
arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak GakTop ycToiunBOCTH 3KocucTeM. CoxpaHeHrne OMOIOTHYECKO
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VYuenue B.W. Bepnanckoro o 6uocdepe. ['panuibl, coctaB u cTpykrypa ouochepsl.
Ocobennoctu Ouocdepsl Kak rio0aabHON 3KOCUCTEMBI. [[MHaMHUueckoe paBHOBECH
KpyroBopoThI BelecTB 1 GMOre0XMMHUECKUE IIUKIIBI 2JIEMEHTOB (yriepo/ia, a3oTa). 3

OMOMBI CyIIN

4.5

UYenoseuecTBo B Onocdepe 3eMiau. AHTpONOTeHHbIE U3MEeHEHUs B Onocdepe. [modans
OcHoOBa palMOHAIBHOTO YIPABICHUS MPUPOJHBIMU PECypCaMu M UX UCIOIb30BaHUE.

IIPUPOJBI




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

* buonorus, 10 xmacc/ ITaceunuk B.B., Kamenckuii A.A., Py6mos A.M. u np.;
[Ton penakuueit [laceunuka B.B. Axunonepnoe o6miectBo «31aTenbcTBoO
«IIpocseienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6rioB A.M. u 1p.;
[Ton penaknueit [laceunuka B.B. AxumonepHoe o6mecTBo «M3maTrenbcTBo

«IIpocsemieHue»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUYUTEJIA
https://edsoo.ru/mr-biologiya/

https://vkvideo.ru/video-215962627 456240873

https://edsoo.ru/wp-content/uploads/2025/01/biologiya mk zakon hardi_vajn

berga.pdf

MU P®POBBIE OBPAZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET
OI'NC Mos mikona

https://content.edsoo.ru/lab/
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