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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBwiIM: KoOHUenTyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero obpasoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKEHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmporpaMMe mo OHONIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TPEIMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouonorun (10—11 knaccel, 6a30BbIil ypOBEHB) peain3oBaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PECHUS, IIEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJICHUS, IPEACTABICHUI O 3I0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
[eJecO00pa3HOro TMOBEACHUA B OKpYXalollel MNpHpOAHON cpeae, aHalu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHUs



YCIOBUH ISl pEeLICHUs] OJJHOM M3 aKTyalbHBIX 33[a4 IIKOJbHOTO OMOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpenHero o0Imero oOpa3oBaHUS 3aHUMAET BaXHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HAaHUS  3aKOHOB  JKUBOW  MpUPOIbI, (HOPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, (PU3UKU, XUMUHU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTyphl, OMNpPEACNSIONIME aJeKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHu3anuu u
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka kak Ouomormueckas cucreman, «OpraHu3M Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpPraHU4eCKOro MHUpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JIEUCTBUM B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIax, CIyKaIIUX OCHOBOU
11 (OpMUPOBaHUS MPENICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHUHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KHUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTUE YMEHUU OOBSICHATH U OIICHUBATH SIBJICHUSI OKPYXKAIOUIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHHI U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTHYECKUX 3HAHUM JJISI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE W COONIOACHHE MeEp NPO(HUIaKTUKA
3a00s1eBaHUM.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenust Ononoruu Ha 6a30BOM YPOBHE CpETHETO 00Iero 00pa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBs3b OMOJOTHUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U JIPYTMMU €CTECTBEHHBIMU HayKaMH,
bunocodueit, HTUKON, ICTETUKON U mpaBoM. Posb Ouosoruu B GOPMUPOBAHUHM COBPEMEHHOW HAyYHON KapTHHBI MHpA.
Cucrema OMOJIOTMUECKUX HaYK.

Metoapl MO3HAHUSI JKUBOM MpUPOAbl (HAOIIOJEHHUE, SKCIEPUMEHT, OIHUCAHUE, HU3MEpEeHHue, Kiaccudukaius,
MOJIETUPOBaHUE, CTaTUCTUUECKass 00paboTKa JaHHBIX).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, /)x. Yorcon u ®@. Kpuk.

Tabnuiel 1 cxembl: «MeToIbl TO3HAHUSI )KUBOW TTPUPOJIBI.

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktuueckas pabora Ne 1. «cronb3oBaHue pa3MUHbIX METOJOB MPU U3YUYEHUN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U MX OPraHU3ALMSL.

Kusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHusi ouonoruu. OTIWYUE JKUBBIX CHCTEM OT HEOPTraHWYECKOM
MIPUPOJIBI.

CBoiicTBa OHOCHCTEM M UX pa3HOOOpa3ue. YPOBHU OpraHU3alMU OHWOCHUCTEM: MOJEKYJSPHBIN, KJICTOUYHBIH,
TKAHEBBIN, OPraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTHYECKHUH ), OMOChEepHBI.

JdeMoHCTpaum:

Tab6muibl u cxembl: «OCHOBHBIC TIPU3HAKY KU3HWY», « Y POBHU OPraHU3AIIUN KUBOW TIPUPOIBD».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKUN COCTAB KIIETKH. XMMHYECKUE 3JIEMEHTBI: MAKPOAJIEMEHThI, MUKPO3JIEMEHThI. Boga u MHHEpaIbHbIE
BEIIECTBA.

DyHKIMY BOJbl U MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxanue ocMoTUYecKoro 6anaHca.



benku. CoctaB u cTpoeHune OeiakoB. AMHHOKHCIOTBI — MOHOMEphl OenkoB. HeszaMeHHMMblEe W 3aMEHHMBIE
AMUHOKHUCIIOTBl. AMUHOKHCIIOTHBIM COCTaB. Y POBHU CTPYKTYpbI OEJIKOBOM MOJIEKYJIbI (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS
U YeTBEPTHYHAs CTPYKTypa). XUMHUYECKUE CBOICTBa OenkoB. bronornueckue GpyHkinu 6€IKoB.

®depmeHTHl — Ouoorndeckue katanu3aropbl. CTpoeHue GpepMeHTa: akTUBHBINA IIEHTP, CyOCTpaTHas Crielu(PUIHOCTb.
Kodepmentsl. Butamunbl. Otinyust GepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

VYrneBoasl: MOHOCaxapu bl (TJIFOKO3a, prd03a U 1e30KCupru003a), qucaxapusl (caxaposa, JIAKT03a) U MOJIMCaXapU/Ibl
(kpaxmai, rIIMKOTeH, 1eJUT0103a). buomornyeckue GyHKIUMU YTIeBOIOB.

Jlununel: Tpurnuuepuasl, (ochomunuas, crepounsl. ['mapoduibHo-THIpPOdOOHBIE CBOMcTBa. buonorumueckue
¢yskun munuaoB. CpaBHEHUE YIIIEBOI0OB, OETIKOB U JIMIMUAOB KAK HICTOYHUKOB SHEPTHUU.

Hyxneunossie kuciotel: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX KHCJIOT. CTpoeHue U (yHKIUU
JTHK. Ctpoenue u pyuxunu PHK. Bugst PHK. AT®: ctpoenue u GpyHKIMH.

[{uTonorus — Hayka o kieTke. Kiuetounas teopust — mpuMep B3auMOAECHCTBUS Hiel U (DaKTOB B HAYYHOM ITO3HAHHH.
Metobl U3y4eHUsl KIETKU.

Krerka kak menocTtHas sxuBas cucrema. O01e npu3Haky KJIETOK: 3aMKHYTasi Hapy>kHast MemOpana, mosiekyiisl JJHK
KaK TeHEeTHYECKH anmnapar, CucTeMa CUHTe3a Oenka.

Tunel KJIETOK: JyKapuOTHYecKas W MpokapuoTthyeckas. OCOOEHHOCTH CTPOEHHUS NPOKAPUOTUUYECKON KIIETKHU.
Knerounas crenka Oaktepuil. CTpoeHHE SYKApUOTUUECKOU KiIETKH. OCHOBHBIE OTJIWYHUS PACTUTEIHLHOM, >KMBOTHOU H
rpUOHOM KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKa, MNIMKOKaNuKC, uX pyHkuuu. Ilnasmaruueckas memOpaHa,
e¢ cBoicTBa U GpyHkuuu. [luTomnnasma u e€ opranouasl. OnHomeMOpanHble opranouasl kietku: JIIC, annapar ['onbaxwy,
130CcoMBl. [IosTyaBTOHOMHBIE OpraHOUABI KJIIETKU: MUTOXOHPUH, TIACTUABL. [IporcxokaeHrne MUTOXOHAPUNA U TIACTUL.
Buner mnactun. HememOpaHHbIe OpraHouabl KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP, UEHTPUOJU, PECHUYKH, KTYTHUKH.
OyHKIMHA OPraHOUIOB KJIETKU. Brirouenus.

SAnpo — perynaropubiii neHTp kieTku. CTpoeHue sjpa: sigepHas 000J04Ka, KapHoIla3Ma, XpOMATHH, SIAPBIIIKO.
XpOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JlemoHncTpanum:



[Toptpetsl: A. Jleenryk, P. I'yk, T. IlIBann, M. llnennen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P.
@®pankinuH, K. M. bap.

Jwuarpammel: «PacripeneneHue XMMHUYECKMX JJIEMEHTOB B HEXUBOW IIpUpone», «Pacmpenenenne XumudecKux
DJIEMEHTOB B JKUBOW IIPUPOIE.

Tabmunp! u cxemsl: «llepuonnyeckas Tadbauna XUMUYECKUX 3JIEMEHTOBY», « CTpOEHHE MOJIEKYJIBI BOAB», «brocuHTe3
oenka», «CTpoeHue MoseKyibl 6enka», «Ctpoenue gepmenta», «Hyknennosbie kucnotsl. [JHK», «CTtpoenue Monexybi
AT®», «CtpoeHne 3yKapHOTHYECKOM KIETKM», «CTpOEHUE KUBOTHOM KIETKM», «CTpOEHME PACTUTEIBHOW KIETKWY,
«CTpoeHne MPOKapUOTUYECKON KIIETKW», «CTpOEHHUE sapa KIETKN», « Y TIIEBOABD, «JIUuIbD.

O0opynoBaHue: CBETOBOM MUKPOCKOI, 000pYyAOBaHUE IS MPOBEICHUS HAOIIOCHUM, U3MEPEHUH, SKCIIEpUMEHTOB,
MUKpOIIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OaKTEPUATIBHBIX KJIETOK.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas padora No 1. «M3yueHue KaTaIMTHYECKONW aKTUBHOCTH ()EPMEHTOB (Ha MpUMEpe amuia3bl WU
KaTanasbl)».

JlabopaTtopHas pabora Ne 2. «M3yuenue cTpoeHus KJIETOK PACTEHUH, )KUBOTHBIX U OaKTEpUl MOJ MUKPOCKOIIOM Ha
TOTOBBIX MUKpPOIIpENaparax u X OMUCaAHUE.

Tema 4. ’/KusHeessTeJIbHOCTb KIECTKH.

OOmeH BemiecTB, WIM METa00NIM3M. ACCUMWISIMS (IJTACTUYECKUA OOMEH) M JUCCUMUIISALUSA (PHEPreTHYeCKUi
oOMeH) — JIB€ CTOPOHBI €IMHOTO MIpolecca MeTadonn3ma. Ponb 3aKOHOB COXpaHEHUs! BEUIECTB M 3HEPTUU B MOHUMaHHUU
MeTabonu3ma.

Tunel oOMeHa BewiecTB: aBTOTPO(HBIA U reTepoTpodubiil. Poib pepMEeHTOB B 0OMEHE BEUIECTB U NPEBpPAILCHUU
HHEPrUU B KIIETKE.

®ortocunte3. CetoBas u TeMHOBas (a3el porocuHTe3a. Peakium ¢orocuuTeza. DPpdekTuBHOCTh (POTOCHHTESA.
3naueHue (GoTOCHHTE3a IJs KU3HM Ha 3emuie. BrnusHue ycnoBuii cpeabl Ha (OTOCHMHTE3 M CIOCOOBI MOBBIIMICHUS €r0
IPOJYKTUBHOCTHU Y KYJBTYPHBIX PAaCTEHUU.

XeMocHHTe3. XeMOCUHTE3UpYIoIIe OakTepun. 3HaU€HUE XEMOCUHTE3a JIJIs )KU3HU Ha 3eMJe.



DHepreTuueckuidi oOMeH B KieTKe. PaclieryieHre BelIecTB, BBIICICHUE U aKKyMYJIHPOBAHUE SHEPTUU B KIIETKE.
Orarbl sHEpreTnyeckoro oomena. I'nmukonus. bpoxenue u ero Buapl. KHCIOpogHOE OKHCIIEHHE, UITN KIIETOYHOE JIBIXAHHE.
OxucnurensHoe GochopunmmpoBanne. DPHEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

Peakniun MarpuuHoro cunres3a. ['enernueckas mH@opmarus u JIHK. Peanuzamus renHetudeckord mHopManmu B
kietke. ['eHeTnueckuii Koa U ero cBorcrpa. Tpanckpumnius — Matpuunbiii cuaTe3 PHK. Tpancnsamus — 6nocuaTe3 Oenka.
Orarnbl Tpancsiui. KogupoBanre aMuHOKUCIIOT. Poitb pubocom B OMocuHTE3e OerKa.

Hexkinerounslie popMbl xku3HHu — BUpychl. Mictopust oTkpbiTus BupycoB (/. M. BanoBckuii). OcOOEHHOCTH CTPOEHUS
U SKM3HEHHOro IuKia BUpycoB. bakrepuodaru. bone3nu pacreHuid, >KUBOTHBIX U YEJIOBEKA, BBHI3bIBAEMbIE BUPYCAMH.
Bupyc ummynozaeduiura yenosexka (BUY) — BozOyautens CIIM/la. ObpatHas TpaHCKpUMIIMs, peBepTa3a U WHTErpasa.
[TpodunakTuka pacnpocTpaHEeHUs] BUPYCHBIX 3a00JICBAHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konpuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuier u  cxembl: «Tunel nuTanus», «Merabomusm», «MUTOXOHAPHSL), «IDHEPTETHUCCKU OOMEH»,
«Xmopormmacty, «Dorocunres», «Crtpoenme [IHK», «Ctpoenune u QyHkimonupoBanue reHa», «CuHTE3 Oenkay,
«I'enetnyeckuii koa», «Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHbld ki Bupyca CIIN]la, 6akrepuodaray,
«Permukanmsa JIHK.

O6opynoBanue: Mmoaenu-anmukanuu «Yasoenue JHK u Tpanckpunmus», «buocunre3 Oenkay, «CTpoeHHe
KJIIETKW», Mozienb CTpyKTyphl JJTHK.

Tema S. PasmHoOKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTounbiii UK, WK KU3HEHHBIW 1UKN KiaeTku. MuTepdaza u muto3. Ilporecchl, nporekaromue B uHTepdase.
Perumukanust — peakius matpuuHoro cuHte3a JIHK. Crtpoenue xpomocom. XpOMOCOMHBIM HaOOp — KapUOTHIL.
JIunIOUIHBIA W TaIlUIOMJHBIA  XPOMOCOMHBIE HaOopbl. Xpomatunbl. lluTomornueckue OCHOBBI Pa3MHOKEHUS H
VH/IMBU1YaJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue knetkn — Muto3. Craauu murtosa. [Ipoieccel, mporcxoasiue Ha pa3HbIX CTaIusIX MUTO3a. buonornueckuit
CMBICJI MUTO3a.

[Iporpammupyemasi rubenb KIETKU — arnomnTo3.



@®opMbI pa3MHOKEHHSI OpPraHU3MOB: O€clojoe W MoJoBoe. BuIbl Oecronoro pa3MHOXKEHUS: ACICHHE HaJBOE,
MIOYKOBAHUE OJIHO- U MHOTOKJIETOYHBIX, CIOPOOOpPA30BAHKE, BET€TATUBHOE Pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meito3. Cragum Mmeiio3a. Ilponecchl, NMpoucxoisdiiue Ha craausix Meios3a. IloBeaeHune XxpomMocoM B Meio3e.
Kpoccunrosep. buosornuecknii CMbICII U 3HAYEHUE MEWO03a.

["ameTorenes — mporecc 0Opa3zoBaHUsl MOJIOBBIX KIJIETOK y *UBOTHBIX. 110JI0BBIE Kee3bl: CEMEHHUKH U SIMUYHUKU.
OOpa3zoBaHue M pa3BUTHE IOJIOBBIX KIETOK — ramMeT (CrepMaTo30oui, SWILEKIETKa) — CIIEpMaTOreHe3 U OBOICHES.
OcoOeHHOCTH CTPOEHHUS SIMLIEKIIETOK U criepMaTo3ouaoB. Omiogorsopenue. [laprenorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTE€HE3). DMOpHOHANIbHOE pa3BUTHE (dMOpuHoreHes). Irtambl SMOPHOHAIBHOTO
pPa3BUTHs y MO3BOHOYHBIX >KMBOTHBIX: APOOJIEHHE, racTpyiisauus, opraHorenes. IloctamOpuonanbHoe pa3BuTue. THUIIBI
NOCTA3MOPHUOHAIBHOTO PAa3BUTHUSA: NIPSIMOE, HENPSIMOE (JINYMHOUYHOE). BiusiHue cpeapl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPBI,
CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIC YPOJICTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 UBETKOBOIO PACTEHUS: CTPOCHUE CEMEHM, CTaIUN PA3BUTHS.

JlemoHncTpanum:

Tabmuubl 1 cxembl: «DopMbl pa3MHOXKEHUSI OPTaHU3MOBY, «J{BOWHOE OIIONOTBOPEHHE Y IBETKOBBIX PACTEHHID,
«BereraTuBHOE pPa3sMHOKEHHE pacTeHui», «/lenenue kietku Oakrtepuit», «CTpoeHHE MOJOBBIX KIETOK», «CTpoeHue
xpoMocomby, «Kitetounbii tmki», «Pemmukamua JHK», «Mwutosd», «Menos3», «lIpsamoe u HenpsiMoe pa3BUTHED,
«I"ameToreHes y MIEKONMUTAIOMINX U YeT0BeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

OOopynoBaHue:  MHUKPOCKOI,  MHUKpornpenapatbl  «CnepMaTo30uJibl  MIIEKONMTAIOMIETo»,  «SlileKneTka
MJIEKONIUTAromEro», «KapnoknHe3 B KIE€TKax KOpeEIlIKa JIyKa», MarHUTHas MOJENb-anluiukanus «JleleHne KieTkny,
moaenb JIHK, Mmogens MetadazHoit XpoMOCOMBI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 3. «HaGmiomenme w™wuTOo3a B KJIETKaX KOHYMKA KOpEINIKa JyKa Ha TOTOBBIX
MHUKPOIIPENapaATAX ).

JlabopaTtopHas pabota Ne 4. «3yueHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX MUKpPOIpenapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHMU3MOB.



[IpeameTr m 3amaun TeHeTHKU. VcTopus pa3BUTHS TeHETUKHU. Pojb ITUTONOTHH W AMOPHOJOTHUA B CTAaHOBJICHUH
TeHETUKH. BKIIal pOCCUUCKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE TCHETHKU. MeETOAbl TEHETHKHU (THOPHI0IOTHYECKHH,
UTOT€HETUYECKUH, MOJEKYIsIpHO-TeHEeTHYecKuil). (OCHOBHBIE TE€HETHYECKHE TMOHATHSA. ['eHeTHueckass CUMBOJIHMKA,
HCTIOJIb3yEMAasi B CXEMax CKPECIIMBAHUN.

3aKOHOMEPHOCTH HaCJIe0BaHUS MPHU3HAKOB, YCTaHOBICHHBIE . MenaeneM. MoHoruOpuaHoe CKpelMBaHue. 3aK0H
eauHO-00pa3usi THOpUIOB MepBoro nokojeHud. [IpaBuno noMuHHpoBaHUs. 3aKOH pacllerieHUus] mpu3HakoB. ['umnoresa
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe CKpelmuBaHue. 3aKOH HE3aBUCUMOI'O HACIEMOBaHMS NpH3HAKOB. lluToreHeTmyeckwe OCHOBBI
JTUTHOPHUIHOTO CKpEIIMBaHUs. AHaIU3MpYIOIIee CKpemuBanue. Vcmoib3oBaHMEe aHATU3MPYIOMIETO CKPEIIMBAHUS IS
ompeiesIeHUs] TCHOTHIA OCOOH.

CuerieHHOe HacnenoBaHue Mpu3HakoB. Pabota T. Moprana no CuemyieHHOMY HacleloBaHHUIO reHoB. HapyiieHnue
CLEIUICHUS T€HOB B PE3YyJIbTaT€ KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUSI HACIIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'eHetnika mona. XpPOMOCOMHOE OIpEeesiCHUuE Mojia. AyTOCOMBI M TIOJOBBIE XPOMOCOMBI. I'OMOrameTHble |
reTeporaMeTHbie opranu3mel. HacnenoBanve npu3HakoB, CUEIUICHHBIX C TIOJIOM.

N3MeHunBOCTh. BHbl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACIEACTBEHHas. Poyib cpeabl B HEHACIIEICTBEHHOM
W3MEHYMBOCTU. XapaKTEPUCTUKA MOJIU(PUKAIIMOHHOM HM3MEHUYMBOCTH. BapualmoHHBIN psji W BapuallUOHHAS KPHUBas.
Hopma peaknuu mnpusHaka. KosMdecTBEHHbIE M KA4eCTBEHHBIE TMPU3HAKM M HUX HopMma peaknuu. CBolicTBa
MOIU(DUKAITMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHnas, Wiy reHOTUIIMYeCcKas, U3MEHUYUBOCTh. KOMOUHATHBHASI ”3MEHYMBOCTh. M €03 1 MOJI0BOM Ipoliecce
— OCHOBa KOMOWHATHBHOM W3MEHUYMBOCTH. MyTallMOHHass W3MEHYMBOCTh. Kiaccudukamuss wmyTtanuii: TEeHHbBIE,
XpPOMOCOMHBIC, T€HOMHBIC. YacToTa M MpUYMHBI MyTanuid. MyTareHHble (HakTopbl. 3aKOH TOMOJOTHYECKUX PSIIOB B
HacJjieacTBeHHOM n3MeHunBoctu H. 1. BaBunosa.

BHesnepHast HaCI€ICTBEHHOCTh U HK3MEHUYHBOCTD.

['enetuka venoBeka. Kapuorun yenopeka. OCHOBHBIE METO/IbI TCHETHUKH YEJIOBEKA: N'€HEAIOrMYeCKUM, OJTM3HEI[OBBIH,
[UTOTCHETUYECKUH,  OMOXMMHYECKUM,  MOJEKYJIsipHO-TeHeTudeckuil.  CoBpeMEHHOE  OMpeefieHUe  TeHOTHIIA:
IIOJJHOTEHOMHOE CEKBEHHPOBAHHE, T€HOTUIIMpOBaHWE, B TOM uyucie ¢ nomompto [I[[P-anamu3a. HacnencrBeHHbie



3a00JIeBaHUA YEJIOBEKa: TeHHbIE 00JIe3HU, OOJIE3HU C HACTIEACTBEHHON MPEIpacioioKeHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnyeckue W TeHepaTuBHbIE MyTanuu. CTBOJIOBBIC KJIETKU. [IpWHIMIBI 370pOBOTO OOpa3a >KW3HU, JUATHOCTHKH,
PO IITAKTUKA U JICYCHUS TEHETHICCKUX Oosie3Hel. MeInKOo-TeHETHIeCKOEe KOHCYJIbTHPOBAaHNE. 3HAUYECHUE MEIUIIMHCKOM
TEHETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JdeMoHCcTpanuu:

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

Tabnuiel u cxeMbl: «K MOHOTMOPUIHOE CKPEITMBAHUE U €T0 IIUTOI€HETUYECKasi OCHOBaY, «3aKOH PaCIICIJICHUS U €T0
[IUTOTEHETUYECKAasi OCHOBa», «3aKOH YHCTOTHI ramer», «JuruOpumHoe ckpemmBaHue», «lluTomornueckre OCHOBBI
JUTHOPUIHOTO CKpeluBaHus», «Meno3», «B3auMoneiicTBue amienbHBIX TEeHOBY», «['€HeTHueckue KapThl pPacTEHUH,
JKUBOTHBIX M 4YeJOBEKa», «['eHeTuka momnay, «3aKOHOMEPHOCTH HACIIEIOBAHMS, CLETUIEHHOTO ¢ mosiom», «KapuoTumsl
yeJgoBeKa M JKUBOTHBIX», «Buabsl u3mMeHuuBocTw», «MoaudukaimoHHas HW3MEHYUMBOCTHY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas U3MEHYUBOCTHY.

O6opynoBanue: Mojaenu-anmukanuu — «MoHoruOpuaHOe  cKpemnuBaHue», «HemomHoe  TOMHUHUpPOBAHHE,
«Iurnbpunnoe ckpemmBanuey, «llepekpéct xpoMocom», MUKPOCKOIT M MUKporipenapar «Jlpo3odunay (HopMa, MyTanuu
(GhOopMBI KPBUIBEB U OKpPACKU Tena), repoapuil «I'opox mOCEBHOMN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 5. «M3yueHuwe pe3yabTaTOB MOHOTHOPUIHOTO W JUTHOPUIHOTO CKpEUIMBAHUS Y
Jp0o30( Il HA TOTOBBIX MUKPOTIPETapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoanUKAIMOHHON W3MEHYMBOCTH, MTOCTPOSHHUE BAPUAIMOHHOTO Psla H
BAPUALIMOHHOU KPUBOM».

JlaGoparopHas pabota Ne 7. « AHanu3 MyTaiuil y 1po30(uiibl Ha TOTOBBIX MUKPOTIpEapaTaxy.

[Tpaktrueckas pabora Ne 2. «CocTaBieHue 1 aHAINU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexkuusi opranu3MoB. OCHOBBI OMOTE€XHOJIOTHH.

Cenekuusa Kak HaykKa W MPOLECC. 3apoKICHUE celeKiuu U naomectukanus. Yuenue H. M. BaBuiioBa o meHTpax
MPOUCXOXKJIEHUS M MHOrooOpasusi KyJbTYpHBIX pacTeHuil. LIeHTpbl MpPOMCXOXKAECHMS JAOMAIIHUX >KUBOTHBIX. CopT,
OpoJ1a, ITAMM.



CoBpeMeHHbIE METOJbI CeNeKUMU. MaccoBbId M MHAUBUIYAIbHBIA OTOOpPHI B CEJIIEKUUU PACTEHUN M >KMBOTHBIX.
OueHka skcTephepa. biu3kopoacTBeHHOE cKpeniuBaHue — MHOpuAuHT. Ywuctas nuHus. CKpelMBaHUE YHMCTBIX JIMHUM.
['eteposuc, unu rudpunnas cuia. HepoacrBenHnoe ckpemmBanue — ayropuaunr. OtnanéHnas rubpuauzanus 1 e€ yCrexu.
HcKycCTBEHHBIM MyTareHe3 M IOJYy4YEHHE IIOJMILUIONAOB. JIOCTMIKEHHs CENEKIMM pPAcTEHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTtexHonorus kak OTpacib MPOW3BOACTBA. ['eHHass wHXkeHepus. OTambl cosgaHus pekomOuHantHoi JIHK wu
TPAaHCTE€HHBIX OopraHn3MoB. Kiierounas nHxxeHepus. Knetounsle KyabTypbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHUN.
KnonupoBaHue BBICOKONPOAYKTUBHBIX CEIBCKOXO3SIMICTBEHHBIX OPIaHMU3MOB. DKOJIOTMYECKUE U 3TUYECKUE MPOOJIEMBI.
I'MO — renetnuecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. /I. Kapneuenko, M. @. IBaHoB.

Tabmuupbl u cxembl: Kapta «LleHTppl NPOUCXOXKAEHUS W MHOTO00pa3us KyJIbTYpHBIX pacTeHui», «llopoasl
JIOMAIITHUX >KUBOTHBIX», «CopTa KylbTYpPHBIX pacTteHuit», «Otnanéunas rubpuausanus», «Pabotel akagemuka M. ©.
WBanoBay, «llomummonnus», «OObekThl  OHOTexHONOTMM», «Kierounele  KyabTypsl U KJIOHHUPOBAHHE»,
«KoHcTpynpoBaHue u NepeHoCc TEHOB, XPOMOCOM.

OOopynoBaHue: MyJSKA IUIOAOB M KOPHEIUIONOB JUKUX (OPM M KyJIbTYPHBIX COPTOB pacTeHUl, repOapuii
«CenbCKOXO035IMCTBEHHBIE PACTEHUS».

JlaGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI M JTOCTHMIKEHUS CEJEKIHMH PAaCTEHUH W JKUBOTHBIX (HA CEJIEKLMOHHYIO CTAHIMIO,
IIeMeHHYI0 (epMy, COPTOUCHBITATEIbHBIM YYacTOK, B TEIUIMYHOE XO3SHCTBO, JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIU
HAy4YHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110 BUOJIOTMM HA BA30BOM VYPOBHE
CPEAHEI'O OBIIEI'O OBPA3OBAHU A

Cornacno ®I'OC COO, ycraHaBnuBalTCi TpeOOBaHUS K pe3yslbTaTaM OCBOCHHS OOYyYarOIIMMHCA TPOTPaMM
cpeaHero o01iero o0pa3oBaHus: JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKkType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHMS mIpeameTra «bruonorus» BBIACIEHBI CIEAYIOLINE COCTABISAIOIIUE:
OCO3HaHME OOYYAIOIIMMUCSH  POCCHICKOM TIpaKJAaHCKOM HJAEHTUYHOCTH — TOTOBHOCTH K  CaMOpPa3BHUTHIO,
CaMOCTOATENLHOCTH M CaMOOIPECICHUIO, HAIMYME MOTHUBALIMM K OOYYEHUIO OWOJIOTHH, IEJICHANPABICHHOE Pa3BUTHE
BHYTPEHHUX YOEXKICHMA JIMYHOCTH Ha OCHOBE KIIOYEBBIX IIEHHOCTEH U HWCTOPUYECKHX TPAAUIMN pa3BUTHA
OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaronIMXcsi PYKOBOJCTBOBAaTHCS B CBOCH JESATEIBHOCTU
LEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMHM, PUCYUIUMHU CUCTEME OHMOJIOTMYECKOTr0 00pa30BaHMs, HATMUYKE SKOJIOTUYECKOTrO
MIPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH 1I€JIU U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHUS MpenMera «buonorusy IOCTUTaroTCs B €UHCTBE YYEOHOW M BOCIUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUM C TPAJAUIMOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMH, MUCTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU 1IEHHOCTSIMU, MPUHATHIMU B OOIIIECTBE MpaBWJIaMU M HOpMaMH TMOBEJICHUS U CIIOCOOCTBYIOT MpoIeccaM
CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U CAaMOPA3BUTHS, PA3BUTUS BHYTPEHHEN MO3UIMU JIMYHOCTH, TATPUOTU3MA, YBAKEHHUS K
3aKOHY W TPaBOIMOPSIKY, YEIOBEKY TpyAa U CTapUIeMy IMOKOJEHHUIO, B3AMMHOTO YBa)KEHHUs, OEPEKHOIO0 OTHOIICHUS K
KYJIbTYPHOMY HACJIEAUIO U TPaAULIASIM MHOIOHAalMOHAIBHOIO Hapoaa Poccuiickoit denepanuu, Ipupoae U OKPYKArOILIEH
cpexne.

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS Y4EOHOTro npeameTa «bruosiorusy T0KHbBI 0OTpakaThb TOTOBHOCTh M CIIOCOOHOCTh
oOydJarommxcsi PyKOBOJCTBOBAThCA C(HOPMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlN{, TO3UTHUBHBIX BHYTPEHHHUX YOEXKICHHM, COOTBETCTBYIONIIUX TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO
OOIIECTBa, paCIIMPEHUE KM3HEHHOTO OIBITA M OIbITa JEATEILHOCTH B MPOIECCE peain3allii OCHOBHBIX HAaIpaBlICHUN
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKJAHCKON MO3UIIMKM OOYYAIOMIErOCsl KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHA POCCHIICKOTO
00111eCTBa;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKCHHUE 3aKOHA U MPABOIIOPSIIKA,;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOW ACATEIHHOCTH TPH CO3JAHWU YYCOHBIX MPOEKTOB, PEIICHUU YYCOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBIITOJIHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIIATh COOCTBEHHYIO TO3HUITHIO 110 OTHOIIECHUIO K SIBICHHUSIM COBPEMEHHOW KU3HU U OOBICHITH €€,

YMEHUE YYUTHIBaTh B CBOMX JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOI'O B3aMMOJICUCTBHS JIIOJIEH C pa3sHbIMU
yOEXKIEHUAMHU, KYJIbTYPHBIMU IIEHHOCTSIMU M COLIMATIBHBIM TOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOIECCE COBMECTHOTO BBINOJHEHUS Y4YE€OHBIX, T[O3HABATEIbHBIX U
UCCIIEIOBATENbCKUX 3aJ1au, YBAXXUTEJIBHOIO OTHOIICHUS K MHEHUIO ONIMOHEHTOB MPHU OOCYXIEHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUUCKON IpakIaHCKON UICHTUYHOCTH, MATPUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBA
OTBETCTBEHHOCTH nepe PonnHoi, ropnocTu 3a CBOM Kpail, CBO0 POoJIMHY, CBOM SI3BIK M KYJIBTYPY, NPOLIJIOE U HACTOAIICE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0O W MNaMATHHKaM MPUPOIbI, NOCTWXKEHUsIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ] POCCUUCKUX YUYEHBIX B CTAHOBJIEHUE W Pa3BUTHE OWOJIOTHH, MOHUMAaHUS 3HAUYCHUS
OMOJIOTMU B MTO3HAHUU 3aKOHOB MPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yoexIEHHOCTh, TOTOBHOCTD K CITY>KeHMIO U 3amuTte OTedecTBa, OTBETCTBEHHOCTD 3a €T0 CYIh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIC pEIICHUS, OPUCHTHUPYICh Ha MOpPaJIbHO-
HPABCTBEHHBIE HOPMbI U IICHHOCTH;

OCO3HaHHE JIUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHWE K CBOUM POAMTENSIM, CO3JAHUIO CEMbU HAa OCHOBE OCO3HAHHOTO MPHUHATUSA LIEHHOCTEU
CEMEWHOMW KU3HU B COOTBETCTBUU € TpaAuLMAMH Hapo1oB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:



ACTETUIECKOE OTHOIIICHUE K MUPY, BKJIFOYAs ACTETUKY ObITa, HAYYHOTO M TEXHHMYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A,
OOIIIECTBEHHEIX OTHOIIICHUIA;

MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KCHHMIO B pa3HbIX BHJAaX HCKYCCTBa, CTPEMJICHHE TMPOSBIISITH KauecTBa TBOPYECKOU
JTUYHOCTH;

5) pusnyeckoro BocnuTaHus, (GOPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOIMOHAJILHOIO 0JIarONOJIyYns:

NMOHMMAaHUE U pealu3alus 3I0pOoBOro M 0Oe3omacHoro olpasza >KM3HM (340pOBOE IMTAHHWE, COOJIOJICHHE
TUTUCHUYECKUX TIPaBUJ U HOPM, COQTAaHCUPOBAHHBIN PEXUM 3aHATUN M OTABIXA, peryisapHas pu3nyeckass akTUBHOCTH),
OEepeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIICHHS K COOCTBEHHOMY (PM3MUECKOMY M TICUXHYCCKOMY 3JI0POBBIO;

MOHMMAaHUE IIEHHOCTH TIPaBWJ HMHAWUBUIYATBHOTO M KOJUICKTMBHOTO O€30MacHOTO IIOBEJCHUS B CHUTYaIlUsX,
YTPOXKAIOIMINX 3J0POBbIO U KU3HU JIFOJEH;

OCO3HAHUE MOCIEICTBUN U HEMPUATHS BPEIHBIX TPUBLIYEK (YHOTPEOJCHUS AJIKOTOJIsI, HAPKOTUKOB, KYpPEHUs);

6) Tpy10BOIr0 BOCIIMTAHMSI:

TOTOBHOCTH K TPy, OCO3HAHHE [ICHHOCTH MacTEepPCTBa, TPYAOJIIO0HE;

TOTOBHOCTh K AaKTUBHOM JESATEILHOCTH TEXHOJIOTMYECKOM M COIMAJbHOM HaNpaBJIEHHOCTH, CHOCOOHOCTH
WHULIMUPOBATH, TUIAHUPOBATh U CAMOCTOSATENIBLHO BBIMOJIHATH TAKYIO JEATCIIbHOCTD;

HMHTEpEC K pa3IndHbIM chepaM npodhecCHOHAIBHON NeSITEIFHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BBIOOP Oy Myt
npodeCCHH M pPealii30BhIBATh COOCTBEHHBIC )KM3HCHHBIC TJIAHBL;

TOTOBHOCTB M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO Ha MIPOTSHKECHUN BCEH JKM3HH,

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

AKOJIOTHUYECKH 11e71eC000pa3HOe OTHOIIICHHUE K TTPUPOJIC KaK UCTOYHUKY JKM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIMICHUE YPOBHS JKOJIOTHYECKOW KYJIbTYphl: MPUOOpPETEHHE OTMbITa TJIAHUPOBAHHS TOCTYNKOB M OIEHKH HX
BO3MOYKHBIX TMOCIICICTBUU I OKPYKAIOIIEH CPEIbI;

OCO3HaHME TI00aJTHFHOTO XapaKTepa AKOJIOTHIECKUX MPOOJIeM U yTeH UX PEIICHNUS,

CIIOCOOHOCTh HCIIOJIB30BaTh MpHoOpeTaeMble PU U3yYCHUU OMOJIOTHMU 3HAHUS U YMEHUS MPHU PEIICHUH MPOOIieM,
CBSI3aHHBIX C pallMOHAJBLHBIM IMPUPOAOIOIL30BaHUEM (COOJIOICHUE TPaBUJI MOBEICHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHUE PaBHOBECHS B IKOCUCTEMAX, OXPaHy BUIOB, SKOCUCTEM, OnoChepsl);



AKTUBHOE HENPUATHE IEHUCTBUHN, NMPUHOCIIIMX BpEH OKPYKAIOLIEH NMPUPOJHOM Cpene, YMEHUE IPOTHO3UPOBATH
HEOIaronpusITHBIE SKOJOTUYECKHUE MOCIEACTBUS MPEIPUHIMAEMbIX AEUCTBHI U IPEJOTBpAIIaTh UX;

HaJIMYue Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUIEHUS, YKOJIOTUYECKOW KYJIbTYPHI, OIBITA IEATEIBHOCTH DKOJOTHYECKON
HaIlpaBJIICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMHU B IO3HABATEJIbHOW, KOMMYHUKATUBHOW W COLMAIBLHOW IPAKTHKE,
TOTOBHOCTH K YYAaCTHUIO B IPAKTUYECKOU AESITENBHOCTH IKOJIOTUYECKON HATPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpMHPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOILIECTBEHHOU
IPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOre KyJbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOW WM UYHUTATEIBCKOM KYJIBTYPbl KaK CpPEACTBA B3aUMOJECUCTBHUS MEXKIY JIOJAbBMU U
MIO3HAHUS MUPA;

NOHUMAaHUE CleUU(PUKA OMOJOTMM KaK HAyKH, OCO3HaHUA €€ pojii B (POPMUPOBAHMHM PAUOHAIBHOIO HAYYHOTO
MBIIUIEHUSA, CO3JaHUM ILEJOCTHOTO MPEACTaBICHUS 00 OKPY’KaIOIIEeM MHUPE KAaK O €IWHCTBE NPHUPOJbI, YEIOBEKa U
oO1iecTBa, B NO3HAHUH MPUPOAHBIX 3aKOHOMEPHOCTEHN U PEIIeHUH POoOIeM COXpaHEHUs TPUPOJTHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAYMMOCTU OMOJIOTHU ISl COBPEMEHHOM LUBMIM3ALMHU: 00ECIIEYeHHs] HOBOIO YPOBHSI Pa3BUTHUS
MEIUIMHBI, CO3JaHUE TMEPCIEKTUBHBIX OMOTEXHOJOTUW, CHOCOOHBIX peIIaTh pPECypCHbIe NPOOJIEMBbl pPa3BUTHUSA
YeJI0BEeUECTBA, MOMCKA MyTeH BbIXOA U3 TI00ANBHBIX KOJIOTHYECKUX Mpo0sieM U 00eclieueHus Mepexo/ia K yCTOUYuBOMY
Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJIb30BAHUIO MPUPOIHBIX PECYPCOB U (DOPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHHHM OMOJIOIMUYECKHUX 3HAHMN B LEJISAX MOBBIIMICHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-
HAy4YHOW TPAMOTHOCTH, KaK COCTAaBHOW YacTU (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydYarOIMXCA, (OPMUPYEMOU Tpu
W3y4YeHUH OUOJIOTHH;

MOHMMAaHUE CYIIHOCTH METOJOB MO3HAHHUA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS Ul aHaMu3a U OOBSICHEHHS SBICHUN OKPYXKAIOIIETO MHUpPA M MPOUCXOANIMX B HEM WU3MEHEHH,
yMEHUE JieslaTh 000CHOBAaHHBIC 3aKJIIOUEHUS HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IIEJIbIO MOTyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO HCIIOJIb30BaTh OHOJOTWYECKUE 3HAHUS JUIsl pelieHuss NpoOJieM B peajbHBIX
KU3HEHHBIX CUTYaIUAX;



OCO3HaHUE LIEHHOCTH HAy4YHOM JE€ATEIbHOCTH, TOTOBHOCTH OCYIIECTBJISTh MPOEKTHYID M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh UHANBUIYaIbHO U B TPYIIIIE;

TOTOBHOCTB M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO M CaMOOOpPA30BAHMIO, K aKTUBHOMY TOJTyYCHUIO HOBBIX
3HAHMM 110 OMOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJabTaThl OCBOEHHS y4eOHOro mpeamera «buosiorus) BKIIOYAIOT: 3HAYMMbIE IS
dbopMUpOBaHUS MHUPOBO33PECHUSI OOYYAIOMIMXCS MEXKAUCIUIIMHAPHBIE (MEXIPEAMETHbIE) OOIEHAYYHbIE TOHSTHUA,
OTpaXkarollue LEJOCTHOCTh HAYYHOU KapTHUHBI MUpPA M CHENU(UKY METOJOB MO3HAHUS, UCIOJIb3YEMbBIX B €CTECTBEHHBIX
HayKax (BELIECTBO, SHEPIUsl, SBJICHUE, MPOIIECC, CUCTEMA, HAYUHbIN (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpus, HUCCIENOBaHHE, HAONIOJACHHWE, W3MEpPEHUE, SKCHEPUMEHT W JpPYIrHuX), YHUBEpCAJIbHblE Y4YeOHbIE JEUCTBUS
(mo3HaBaTeabHbIE, KOMMYHUKATHUBHBIE, pETryJsTUBHbIE), oOecneuuBamomme (GopMupoBanue  (HyHKIHOHAIBHOM
IPaMOTHOCTH W COLMAJIBbHON KOMIIETEHIIMM OOYyYaroluXcsi, CIOCOOHOCTh OOYYalOIIMXCS MCHOJIb30BATh OCBOCHHBIC
MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJbHbIE Y4YeOHble MACHCTBHS B I03HABATEIBHOM H
COLMAJIBHOM ITPAKTHUKE.

MetanpeameTHble pe3ynbTaThl OCBOSHHS POTpaMMbl CPETHET0 OOIIET0 00pa30BaHusl JOKHbBI OTPAaXKaTh:

OgByaieHue YHMBEPCAJbLHBIMH Y4eOHbIMH MT0O3HABATEIbHBIMHU AeHCTBUSMMU:

1) 6a30BbIe JJOTHYECKHE e CTBHA:

CaMOCTOSITENILHO (POPMYITHPOBATH M aKTYaTU3UPOBATH MTPOOIIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IIPM OCBOCHMM 3HAHUW NPUEMBI JIOTMUECKOTO MBIIUIEHUS (aHaJIW3a, CHUHTE3a, CPaBHEHUS,
Kjaccudukanuu, o000IIEHMS), PACKPBIBATH CMBICH OMOJOTMYECKUX MOHSATHH (BBIAENSATH HMX XapaKTepHbIE MPHU3HAKH,
yCTaHaBJIMBATh CBSI3U C APYTUMH MOHATUSIMHU);

ONpENENATh UENH JEATeIbHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPUM HX JOCTHXKEHHS, COOTHOCHUTH PE3YyJbTaThl
JEATEIbHOCTH C IMOCTABJIECHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOIOrHUECKHUE MOHITHS IS 00bSICHEHUS (DAaKTOB U SIBJICHUI KUBOW MPUPOIbI;



CTPOUTH JIOTUYECKUE pPACCYXICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, MO AHAJOTMH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMATPUBACMBIX SIBJICHUSIX, (JOPMYITHMPOBATH BHIBOBI U 3aKITIOUCHHUS;

MIPUMEHATh CXEMHO-MO/ICIIBHBIE CPEJICTBA JJISI MPEACTABICHUSI CYIIECTBEHHBIX CBA3€M M OTHOLIEHHU B M3y4aeMbIX
OMoJIOTMYeCKUX OOBEKTaxX, a TakKe IPOTHUBOPEUMM Pa3HOro poja, BBISBICHHBIX B Pa3IMYHBIX HHQPOPMAITMOHHBIX
HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHHUS TPOOJEMBI C y4ETOM aHaln3a MMEIONIUXCS MaTepUajbHBIX W HEMaTEPHAIBHBIX
pPECYpPCOB;

BHOCUTb KOPPEKTHUBBI B JI€SITEIBHOCTh, OILICHWBATh COOTBETCTBUE PE3YJbTATOB IMEJISAM, OLECHUBATH PHUCKH
MOCJIEJICTBUN AEITEIIBHOCTH;

KOOPJAMHUPOBATh M BBINOJHATH pPabOTy B YCIOBUSX PEAIbHOTO, BHUPTYaJbHOTO W KOMOHWHHUPOBAHHOTO
B3aMMOJICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbLCKHE eHCTBHUS:

BJIaJITh HABBIKAMH Y4eOHO-HMCCIIEIOBATEIIBCKOM M MPOSKTHOM JCATEIbHOCTH, HABBIKAMH pa3pelieHus MTpoOseMm,
CIIOCOOHOCTBHIO UM TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY TOMCKY METOJIOB PEIICHUs MPaKTHUYECKUX 3ajay, MPUMEHEHUIO
Pa3IMYHBIX METOJOB MMO3HAHUS;

WCMOJIb30BaTh PAa3JIMYHbIE BHJAbl JIEITEIBHOCTH IO TIOJIYYEHUIO HOBOIO 3HAHUS, €ro HHTEPIpETalNH,
peoOpa30BaHUIO U IPUMEHECHHIO B YICOHBIX CUTYAIIMSIX, B TOM YHCIIC IPY CO3/IaHUH YUYESOHBIX M COIIMAIBHBIX MMPOCKTOB;

dbopMHpOBaTh HAYYHBIN TUI MBIIIJICHUS, BIaI€Th HAYYHOU TEPMUHOJIOTHEH, KIIFOUEBBIMH IMMOHIATUSIMU ¥ METOJIaMU;

CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a/1aUl B 00pa30BaTEIbHOM AESITEILHOCTH U )KU3HEHHBIX CUTYaIIHIX;

BBISIBJIATh IPUYMHHO-CIICICTBEHHBIC CBSI3U M aKTyaJIU3UPOBATh 33/1a4y, BBIJBUTaTh TUNIOTE3Yy €€ PEUICHUS, HAXOAUTh
apryMEHTBHI JUIs1 JOKA3aTeNbCTBA CBOMX YTBEPKIAEHUM, 3a/1aBaTh IapaMeTPbl U KPUTEPUH PELICHUS,

AHAJIM3UPOBATh TOJYYEHHBIE B XOJE PELICHUS 3aJa4u PE3YJbTaThl, KPUTHUYECKU OLECHHBATH MX JOCTOBEPHOCT,
MIPOTHO3UPOBATh NU3MEHEHHUE B HOBBIX YCIIOBUSX;

JlaBaTh OIICHKY HOBBIM CUTYalIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILECTRIISITH I€JICHANPABIICHHBIM MOUCK MTEPEHOCA CPEACTB U CIIOCOOOB JCHCTBUS B TPOPECCUOHATIBHYIO CPEY;

YMETh TIEPEHOCUTDH 3HAHUS B TTO3HABATEIILHYIO U TPAKTUYECKYIO 00JIACTH KU3HEIEATCTLHOCTH;



YMETb UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC HWJICH, TMPEJIaraTh OPWUTHHAJIBHBIC TIOAXOIbl M PEIICHUS, CTAaBUTh NPOOJEMBI U 3aJadH,
JIOTTYCKAIOIIUE aIbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ unpopmManmei:

OpUEHTUPOBATHCS B PA3JIUYHBIX HMCTOYHUKAX HWHGOpMAIMU (TEKCTE Y4eOHOro MnocoOus, HAy4YHO-TIOMYJISIpHOU
JauTepaType, OMOIIOTUYECKUX CIIOBApSX M CHPAaBOYHHKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETE), aHAIM3UPOBAThH
UHOOPMAIIMIO PA3TUYHBIX BUAOB U (QOpPM TMPEACTABICHUS, KPUTUYECKH OIICGHWBATh €€ JIOCTOBEPHOCTh W
HENPOTUBOPEUUBOCTH;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh PA3JIUYHbIE METOJbI P MOUCKE U O0TOOpe OMOJOTHYECKON MH(POpMAIIUU,
HEO0OXOMMOM sl BBITIOJTHEHUS yU4eOHBIX 3a/1ay;

pUOOpETaTh OMBIT UCIIOJIB30BAHNUS HH(DPOPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA, COBEPIIICHCTBOBAThH KYJIBTYPY
AKTUBHOTO HCIIOIb30BAHMSI PA3TUYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOATENFHO BBIOUPATh ONTUMAIBHYIO (POPMY TIPEICTABICHUS OMOJIOTHYECKON MH(pOpMauu (CXeMbl, TpaduKy,
JUarpaMMbl, TaOJUIIbI, PUCYHKHU U APYTOE);

UCTIONb30BaTh HAYUYHBIM SI3bIK B KA4eCTBE CpeACTBa Mpu paboTe ¢ Owmojormueckoi uHbOpManuen: MPUMEHSTH
XUMHUYECKHUe, GU3NUECKUe U MaTeMaTUYECKUE 3HAKU U CUMBOJIbI, (hOpPMYJIbI, a00peBUATYpy, HOMEHKJIATYPY, UCIIOIb30BaTh
U TIpeoOpa3oBBIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISITHOCTH,

BJIAJICTh HABBIKAMHU PACMO3HABAHUS U 3aIUTHI HHGOpMAIK, UHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o6menmue:

OCYIIECTBISATh KOMMYHHKAIIMU BO BCeX cdepax KH3HU, aKTHBHO yYacTBOBaTh B AHAJIOTE WM TUCKYCCHH TIO
CYIIECTBY OOCyXIaeMoi Tembl (YMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh CYXKJACHHUS OTHOCHUTEIHHO BBITIOJHEHUS
npeayiaraeMou 3a/1a4d, yYUThIBATh HHTEPECHI U COTIIACOBAHHOCTH MO3UIUHN APYTUX YUYACTHUKOB TUAJIOTA UJIN TUCKYCCHH );

pacmo3HaBaTh HeBepOaJIbHBIC CpEACTBA OOIIEHUS, TOHWMAaTh 3HAYCHUE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK
BO3HUKHOBEHUSI KOH(DJIUKTHBIX CUTYaLIUH, YMETh CMATYaTh KOH(QIUKTHI U BECTH IEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIIOCOOaMM OOIIEHUS M B3aUMOJCHCTBUS, IOHUMATh HAMEPEHUS IPYTUX JOJIeH, MPOSBISATH
YBO)XUTEIbHOE OTHOIICHHUE K COOECETHUKY U B KOPPEKTHOM (opme GOopMyTUpPOBATH CBOM BO3PAKECHHUS;



pa3BEPHYTO U JJOTUYHO U3JIATaTh CBOIO TOUKY 3PEHHUSI C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON U WHAMBUAYAIbHON paOOTHI MPH PEIICHUH OMOJIOTUYECKOM
po0JieMbl, 00OCHOBBIBaTh HEOOXOJUMOCTh NMPHUMEHEHHUs TPYMNIOBBIX (OPM B3aUMOJICHCTBUSI TPU PEIICHUN Y4eOHOM
3a]a4m;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JICUCTBUMN C yUETOM OOIIMX MHTEPECOB U BOZMOXKHOCTEH KaXI0TO YJieHa
KOJUICKTHBA;

IPUHUMATD 1I€JIN COBMECTHOM JESATENIbHOCTH, OPIaHU30BbIBATh U KOOPAMHHUPOBATH JCHCTBUS MO €€ JOCTHKECHHUIO:
COCTaBJISITh IUIaH JEHCTBUM, pacnpeneniarTh pojaud ¢ YYETOM MHEHUN yYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl COBMECTHOM
paboThI;

OILICHMBATh KAayeCTBO CBOErO BKJAJa M KaXKJIOTO YJYacTHHKA KOMAHIbl B OOIIMK pe3ynapTaT MO pa3pabOTaHHBIM
KPUTCPHUSIM;

npeiaratb HOBbIE MMPOEKTHI, OLIEHUBATH UACH C MIO3UIIUH HOBU3HBI, OPUTUHABHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPAaTErMUECKOE IOBEJECHUE B Pa3IMYHBIX CUTYyalMsIX, MPOSBISATH TBOPYECTBO MU
BOOOpa)KeHUE, OBITh HHUITUATHBHBIM.

Ogi1aieHHe YHUBEPCAJBLHBIMU PErysiTHBHBIMH J1€HCTBUSIMH:

1) camoopranu3anusi:

UCTIOJIF30BaTh OMOJIOTUYECKHE 3HAHUS IS BBISIBIICHUS TIPOOJIEM U MX PEIICHUS B )KU3HEHHBIX U Y4eOHBIX CUTYaIIUsX;

BbIOHMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUM 1IEJIEBBIC U CMBICIIOBBIE YCTAHOBKM B CBOMX JACMCTBUSIX U MOCTYINKAaX I10
OTHOIIICHUIO K KUBOU MPUPOE, CBOEMY 3I0POBBIO U 3/IOPOBBIO OKPYIKAIOIIHX;

CaMOCTOSITENTHO OCYIIECTBISTh MO3HABATEIBHYIO JIESTEIBHOCTD, BBIABIATH MPOOJIEMBbI, CTAaBUTh U (HOPMYITHPOBATH
COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHOM IEATEIHHOCTH U JKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATh IUIAH pELICHUS TNPoOJeMbl € YYETOM UMEIOUIMXCS PECYpCOB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEANOYTCHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlUsIM;

pacImpsTh paMKH y9eOHOTO MPeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE;



OIICHUBATH MIPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO WM TPOSBICHUIO IIMPOKOW SPYIWIIMA B PA3HBIX O0JACTIX 3HAHWUN, MOCTOSHHO
MOBBINIATH CBOM 00pa30BaTENIbHBIN U KYJIbTYPHBIN YPOBEHbD.

2) CaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LEIISIM;

BJIQJICTh HABBIKAMM IO3HABATEJIBHON pedueKCUM KaK OCO3HaHUS COBEPIIAEMbBIX JACHCTBUM M MBICIUTEIbHBIX
MPOIIECCOB, X PE3YyJbTaTOB U OCHOBAHMM, MCIOJIb30BaTh MPUEMBI PedICKCUU NIJIsi OLIEHKH CUTYyallud, BEIOOpA BEPHOTO
pelieHus;

YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 10 UX CHUKEHHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI APYTUX MPU AHATU3E PE3YIbTATOB AEATEIBHOCTH,

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH ce0sl, TOHUMasi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPTYMEHTBI IPYTUX MIPU aHAJU3€ PE3yJIbTaTOB JACSATEIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO APYTUX HA OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[TpenmeTHbIe pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKIIIOUAIOT CrieU(pUYECcKre
UTst yueOHoro mpenmera «buonorusy Hay4yHbIe 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUIN 1O OCBOCHUIO, NHTEPIPETAINH H
npeoOpa30BaHUI0 3HAHWM, BUABI JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHMIO 3HAHWI B pa3IMYHBIX
y4eOHBIX CUTYyaIUsX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C Ouojorueil. B mporpamme npeameTHbIe
pe3yabTaThl MPEACTABICHBI [0 ToAaM O0yUEHHUS.

[TpenMeTHbIE pe3yabTaThl OCBOEHUS yueOHOro mpenmMera «buonorusy ¢ 10 knacce nOMKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE€ M POJM OHOJOTMM B CHCTEME HAyYHOrO 3HAHUS €CTECTBEHHBIX HAyK, B
(GbopMHpPOBaHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM KapTUHBI MUPA U HAYYHOT'O MUPOBO33PEHUS, O BKIIAJIE POCCUUCKUX U



3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWOJIOTHH, (DYHKIIMOHAIBHOW TPAMOTHOCTH 4YEJIOBEKAa IS pEIICHUs
YKU3HEHHBIX 3a]1a4;

YMEHHE PACKPBIBATh COAEpKaHUE OMOJIOTMYECKUX TEPMHHOB M TOHSTUM: KU3Hb, KJIETKA, OpPraHW3M, METa00Iu3M
(oOMeH BemiecTB M MPEBPAILEHUE JHEPIHH), TOMEOCTa3 (CaMOpPEryJsiiusi), YpOBHEBas OpraHU3allisl >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEICHHE (PENPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUHUBOCTb, POCT U PA3BUTHUE;

YyMEHHUE Wu3JaraTh OHOJIOTMYECKUE TeOopuu (KJIETOYHAs, XPOMOCOMHAasl, MYTallMOHHAas, LEHTpPaJbHAs J0rMa
MOJIEKyJIsipHOM Ouosiorun), 3akonsl (I'. Menaens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 1ieHTpax MHOT000Opas3us u
MIPOUCXOXKICHUS KyIbTypHbIX pacTeHuid H. 1. BaBuiioBa), onpeaensTh rpaHUIbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BIAJETh METOIaMH HAYYHOTO TTO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OMMCAHKE KUBBIX CUCTEM, IIPOLIECCOB U
SIBJICHUM, OPTaHU3aIMsl U TIPOBEICHUE OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBHYKCHHE THIIOTE3bI, BHISBICHUE 3aBUCHMOCTU
MEXKJIy HUCCIEIyEeMBbIMU BEJIMYMHAMHU, OOBSCHEHHE IOJYUYEHHBIX PE3yJbTaTOB, HCIOJb30BAHHBIX HAYUHBIX MOHATHM,
TEOpUH U 3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKA BHUPYCOB, KIETOK MPOKAPHOT M SYKAPHOT, OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, OCOOEHHOCTH TIPOIIECCOB: OOMEHAa BEHIECTB M TNPEBPAICHUS JHEPTUU B KIIETKE,
(doToCHHTE3a, IUIACTUYECKOTO U DJHEPreTHYecCKOro OOMEHa, XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS,
Pa3MHOXXEHUSI, UHUBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTECHE3);

YMEHHUE MPUMEHSTH MOJYyUYCHHBIC 3HAHUS JI1 OOBSICHEHHUS OMOJIOTMYECKUX MPOIIECCOB U SIBICHUM, NJII MPUHATHUS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOW JKU3HU C IIENIbI0 OOecreueHuss 0e30MacHOCTA CBOETO 3/I0POBbSI U 30POBBS
OKPYXAIOIIUX JIFOJCH, COOJIIOJCHUs] HOPM TPAMOTHOTO TIOBEICHHSI B OKpYXKAIOMEed TPHUPOIAHONU cpele, MOHMMaHHE
HEOOXOJIMMOCTH HCMOJIb30BaHUSI JOCTIKCHUN COBPEMEHHOW OWOJOTUM MW OUOTEXHOJIOTUHA JJIsi paliOHAILHOTO
MIPUPOJIOTIOIB30BAHUS;

YMEHHUE pEelIaTh JJIEMEHTAPHBIE TEHETUYECKHE 3aJaydl Ha MOHO- W JUTHOPUIIHOE CKpEUIMBaHUE, CIEIJICHHOE
HACJIEIOBAHKUE, COCTABJISTH CXEMbl MOHOTMOPHIHOTO CKPEIIMBAaHUS JUIsl TPEJCKa3aHWs HACJICAOBAHMS TPU3HAKOB Y
OpPTaHU3MOB;

YMEHHUE BBINOJIHATh JAOOPATOPHBIE U TPAKTUYECKHME padoThl, COONIOAATH MpaBuia MpU padoTe ¢ yuyeOHbIM U
Ja00paTOPHBIM 000PYI0BaHUEM;



YMEHHE KPUTUYECKU OIICHUBATh U MHTEPIPETUPOBATH HHPOPMALHUIO OHOJOTHUECKOTO COACPKAHUS, BKIIOYAIOIIYIO

IICCBJOHAYYHBIC 3HAaHUA W3 Pa3JIM9YHBIX HWCTOYHHUKOB (CpeI[CTBa MacCOBOM HH(bOpMaI_II/II/I,

MaTepHabl), STUYECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEI0BAHUN B OMOJIOTMH, MEIULIMHE, OMOTEXHOJIOTHH;
YMEHHE CO3/1aBaThb COOCTBEHHbIE MUCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001Iast OMOIOrHIecKy0 HHPOPMALUIO U3
HECKOJIbKMX UCTOYHUKOB, TPAMOTHO HCII0JIb30BaTh MOHSATUWHBIN anmapar OMoJ0oruu.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounuectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iaesioB U TeM uupoBbIe
Ne ni/m P Kontpoabnbsie IIpakTnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bubnmnorexa LIOK
1 b 2 .
HOTIOTHA KaK Hayxa 05 https://m.edso00.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LOK
p 1 https://m.edso00.ru/7f41c292
bubmnoreka IIOK
3 X 7 8 1
UMHUYECKHI COCTaB M CTPOCHUE KICTKU httns://m.edsoo.ru/7f41c292
bubmnoreka IIOK
4 XK 6
VISHEACHTEIRHOCTD [ICTRH https://m.eds00.ru/7f41c292
PazmHOXeHWE ¥ MHIUBUIYAIBHOE PA3BUTHE bubnuotexa [JOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTBeHHOCTh M K3MEHIHUBOCTD 8 15 bubmuoreka [{OK
OpraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
8 PesepBHOe Bpems 1 Bubmmorexa [IOK

https://m.edsoo.ru/7f41c292

Hay4YHO-TIONYJIAPHBIE
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUHU
OMOJIOTHYECKUX 0OBEKTOBY
buonoruueckue cucTemsl, MpoIECChl
3 N —— 1 bubmuorexa [JOK
ya ' https://m.eds00.ru/863e6564
Bxoanoe TectupoBanue.
XUMHYECKHNHU coCcTaB KIeTKU. Boma u
4 MUHEPATbHBIE COJIA 1 bubmorexa LHOK
P ' https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHne OEIKOB. 1 bubnuotexa [JOK
https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 05 bubnnoreka [JOK

KaTaJIUTUYECKON aKTUBHOCTHU
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTajasbl)»

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



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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bubmuorexa [JOK

! YTeBORs. JIMIAE https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxentosbie kuciotsl. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Kinetounas teopus https://m.edso00.ru/863e6e88
10 Knerka xak nenoctHas xuBas
cucremMa
CtpoeHnune 3yKapuOoTHUYECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOIIpenapaTax u ux
OTUCaHUE»
bu6mmoreka [IOK
12 OOMeH BemecTs wiM MeTab0 H3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 dotocires. XemocHrres https://m.edso00.ru/863e7c98
. bubnmoreka [JOK
14 DHepreTiieckuii 0omen https://m.edso00.ru/863e7aae
JKu3HeHHBIN MK KIeTKU. [leneHue
kjeTku. Muros. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenue Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax
16 buocunTe3 Oenka. Peakmms bubmuorexa [JOK
MaTPUYHOI'O CUHTE3A https://m.eds00.ru/863e796e
17 Tpaucasus — OuocunTte3 Oenka bubnnoreka [HOK
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Hexnerounsie hopmbl )KU3HH —

https://m.edso00.ru/863e796e

bubmuorexa [JOK

1
8 BUpPYCBL. https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 M
enos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJIOIOTBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnmnoreka [JOK
«M3yveHue CTPOCHHS TIOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpEnapaTax»
99 NuauBunyanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436
23 I'enetnka — Hayka o bubnuotexa [JOK
HacjlaeACTBEHHOCTH U U3MEHYUBOCTHU https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACJIEAOBAHUS
24 IpU3HaKoB. MOHOTHOpHIHOE bubmorexa LOK
p ’ pHaL https://m.eds00.ru/863e8878
CKpEIINBAHHE
WTHOpHUIHOE CKpelInBaHue. 3aKOH
25 fesaminioro HaIz:nI;l OBaHUS bubmiorexa LOK
a https://m.edsoo.ru/863e89a4
MPU3HAKOB
CremieHHoe HacjaeI0BaHue
26 npusHakoB. JlabopaTopHas pabora 05 bubnuoreka [IOK

Ne 5 «M3yuenue pe3ysbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60
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CKPEIIMBAHUA y IPO30(HIIBI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nmona. Hacnenosanue

27 [IPU3HAKOB, CLEINIEHHBIX C I10JIOM. 1 bubauorexa [IOK
https://m.edso0.ru/863e8c60
HsmenunBocts. HenacnencrsenHas
U3MEHYHMBOCTb. JIJabopaTopHas
pabota Ne 6. 3yuenue bubnuoreka [IOK
28 . 1 0.5
MOTU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUAILIMOHHON KPUBON»
HacnencrBennas n3MEHYNBOCTb.
29 JlaGopatopHas pabota Ne 7. 1 05 bubnuoreka [IOK
«AHanu3 MyTamui y 1po30Quisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETapaTax»
I'enetuka yenoBeka. O00OIIEHHE IO
30 TeMe «HacieqcTBEHHOCTD U 1 bubmmorexa [IOK
a https://m.edsoo.ru/863e8d78
W3MEHYHBOCTH OPTAaHU3MOBY
31 MpomesKyTo4Han aTrectauma 1
bu6mmoreka [IOK
32 C 1
CIICKIIA KaK Hayka | Tpotece https://m.edso00.ru/863e9214
MeToap! M JOCTUIKEHUS CEJIEKIIUNA
33 pacTEeHN U KUBOTHBIX 1 bubmuorexa [HOK
https://m.edsoo.ru/863e9214
34 buotexHonorust kak oTpacib 1 bubnmoreka [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
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YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. ba3oBblil ypoBeHb. DieKTpoHHAs popMa yueOHuUKa. : YueOHuk / B.B.
[Taceunuk, A.A. Kamenckuii; mox. pea. B.B. ITaceunuk — Mockaa :
IIpoceenienue, 2022.

2. buosnorus. 10 knacc. YueOHuk. ba3oBslil ypoBEHb

Astop(b1): [laceunuk B.B., Kamenckuit A.A., PyorioB A.M. u np. /Tlox pen.
[Taceunuka B.B.

JInaug YMK: YMK "JIunaus xu3uan'". B. B. Ilaceunuk, 10 k1.

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1. PABOYAS ITPOI'PAMMA CPEJIHEI'O OBIIIET'O OBFPA3OBAHIAIL.
buonorus. bazoseiit YPOBEHD (151 10—11 kitaccoB oOpa3oBaTeabHbIX
opranuzauuii). MOCKBA, 2022 r.

2. «JIunwms xu3an». B. B. Ilaceunuk I'. I'. I1IBerioB T. M. E¢pumona.
buonorus. 10—11 xnaccel. ba3ossriit yposens. [loypounsie pazpaboTku
VYuebHoe nmocobue /it 0011e00pa30BaTEIBHBIX OpraHU3AINNA 2-¢ U3IaHue,
crepeotunHoe. MockBa. «IIpocsemenue» 2023.

3. ba3oBbIil ypoBeHb. DiekTpoHHast popMa yueOHuKa. : Yuebnuk / B.B.

[Taceunuk, A.A. Kamenckuii; nox. pea. B.B. Ilaceunuk — Mockaa :



IIpocemenue, 2022.

4. buonorus. 10 knace. Yuebnuk. bazoBeiil ypoBeHb

ABtop(b1): [laceunuk B.B., Kamenckuit A.A., Pyouos A.M. u ap. /Tlox pen. [Taceunuka
B.B.

JInnnsa YMK: YMK "JIunusg xu3an”. B. B. Ilaceunuk, 10 k1.

HUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Tox6opka uHTEpHET-MaTepHAIOB
JUTSL YIUTEJCH OUOJIOTHH TI0 Pa3HBIM OMOJIOTUICCKUM JTUCITUTUTHHAM.
http://school-collection.edu.ru Eaunast kosieknus uupoBbiX 00pa3oBaTelIbHBIX PECYPCOB.
www.bio.1september.ru

www.bio.nature.ru

www.edios.ru

www.km.ru/educftion

http://metodist.lbz.ru/authors/chemistry/2/ (BUHOM)

http://www.prosv.ru/ (TTpocserienue)

http://www.vgf.ru/ (Berrana-I"pad)

http://www.drofa.ru/ (Ipoda)

http://www.russkoe-slovo.ru/ (Pycckoe CiioBo)

http://www.vlados.ru/ (BJIAZI0C)



