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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpamMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TOAXO0J0B K (POPMUPOBAHUIO COJCpNKAHUS Y4yeOHOrQ IMpeameTa
«buonorusi»  coctaBuiM: KoHuentyaiabHele mnonoxeHuss PI'OCLCOO0 o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJIepKaHUs, pPE3yJbTaTOB »OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUSL 00 OBLINX HENISIX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI CPEIHETrO
obmero obpasoBanus B Poccuiickoii ®denepanuu, a TaKKe, MOJIOXKECHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW NPUPOBI U 00eCTICUeHUH
CYIIECTBOBAHMS UeJIOBeUeCKOro oomiecTBa. CoriacHO Ha3BaHHBIM MOJOXKEHUSM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOEMH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruum AaéT MpenCTaBICHAE o 1enax, o0 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUIUA/ OOydYarOIIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», ONpeAesgeTr o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeAefieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh W3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX ‘€BsI3€H, JOTMKU 0Opa30BaATEIHLHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEN OQYJYAIOIINXCS.

B nporpaMme mno OHOJIQTHMHM | TakXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, ,METAHpPCIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHJOB Yy4e€OHO-TI03HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JENCTBUM OOYYaIOMIMXCS 10 OCBOCHMIO COJCPIKAHUS
OMOJOrMYECKOT0 00pa30BAHMS.

B nporpamme no“6meiiornn (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMI TPEEMCTBEHHOETH B HU3y4Ye€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MIPOCMATPUBACTCSI4, HAIIPABICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(bopMHpOBaHUEM, J G€TECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e XM3HM N OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUPOIHON cpene.
[Toaromy Hapsiy C M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a Takke 3HaHUM O
CTPOEHUMKMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIECCOB B MPOrpaMMme Mo OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYUCHHBIX 3HAHUN B MOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM_4Mcie: TMpopUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
[E€HETUYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKU
LCIIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENbHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHME BHUMAHMS K MPUKIIATHON HAPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl pEIICHUs] OJJHOM M3 aKTyaJbHBIX 3a7[au IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOLINXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BUBAIOMIETOCS
COBPEMEHHOTI'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAaCT=Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPENCTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KHUBOWMIpUpOJE, €€
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW JBOJIFOLMH, CO3TAET
yCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  MpUPOHBI, y*(dOPMUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M ©E30macHoOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS, IEHHOCTHOTO OTHOMICHIUS K )KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKEe JJLsL PELICHHS] BOCIIUTATENbHbBIX U
pa3BUBAIOMIMX  3a/Jad  CPEIHEro  OOIeross, '00pa3oBaHus,  COLUAIN3ALUU
oOyuaromuxcs. M3ydyenune Onosorun odecneduBaeT ycioBHs JUisl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX* W * MH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CHOCOOCTBYETWUHTETPAIMM OHUOJOTMYECKUX 3HAHUM C
IPEJCTaBICHUAMU U3 APYTUX YY€OHBIX WPEIMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBIE MOJOKEHUSWO/ IPEIHA3HAYCHUH Y4e€OHOro IpeaMera
«buoinorus» COCTaBUIM OCHOBY. HJisi ONpENEJeHUsT MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEPKAHNS, MPEACTaBICHHOTO B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanus ydeOHoOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMM, KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUHU C
KOTOPBIM O0Yy4YaroIMECs AQJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00II€H | KyJbTYphl, OMNpPEACISIIONME aJeKBaTHOE IOBEICHUE
YeJIOBeKa B OKpYKarOHie€l IMPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U MPaKTUUECKON aestenbHOCTH. Oco00oe MECTO B 3TOM cUCTeME 3HaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUPOBAHUS
NIPEACTABICHAN 'O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX. ", OPUEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OuonorygeckKoro oopa3oBaHusl.

CTpyKTypUpOBaHHE COJECpKaHUS y4yeOHOro Marepuala B IMPOrpamMme IO
OMQAQIrMM OCYILECTBICHO C YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIYUTEIBHBIX 0COOCHHOCTAX JKMBOW MPUPOIBI, O €€ YPOBHEBON OpraHU3aluu U
9BOJIIOIIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeameta «buonorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOT00Opa3ne OpPraHuYecKOro MUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTHN:

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIMOHATBHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MNPUOOPETCHUEC = YMEHUI
WCITOJI30BaTh OTH 3HAHMS JJII TPAMOTHBIX JCHCTBHUH B OTHOIIGHWH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.,

JocTikenue 1enu u3ydeHus: yueOHoro npeamera «buojorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIIMMHCS CHUCTEMbl 3HAHUH O OHOJIOIUYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIAXS, CITYKAIUX OCHOBOM
s (opMHpOBaHUS MPEACTABICHUI O €CTeCTBEHHOfHAyWHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPA3MH U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMKXES OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMUXCA IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCEwaHANN3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJCH HWIOAXOIOB K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3allNy;

CTAaHOBJIICHHE Yy oOydaronuxcs' oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPaMOTHOCTH, Pa3BUTUE YMEHUIT OOBACHATH M OIICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA, OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy 'OO0ydalOIMMXCA YMEHHA WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUU BY MPAKTUYECKON JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIMHCKHUX TEXHOJIOTUN U arpoOHOTEXHOJIOTUI;

BOCIMUTaHUE “YOSKACHHOCTY B BO3MOXKHOCTH TO3HAHHUS YEJTOBEKOM >KHBOM
MIPUPOJIBI, HEOOXQIUMOCTH OEPEIKHOTO OTHOIICHUS K HEel, COOJIIOICHUS STHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJOTUYECKOU KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npuMeHeHue MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU IS
OLICHKH MQEJIEICTBUI CBOEH JESITEIILHOCTH IO OTHOUIEHUIO K OKPYXKAIOILIEH cpefe,
COQOGTBCHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a0QJIeBaHU.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
©a30BOM YpOBHE, SIBISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOJSIIUM B
CocTaB npenMeTHOM 00macTu « EcTecTBeHHO-HAyYHbBIE TIPEIMETHD.



N
Jlst m3ydenusi OMoaoruu Ha 6a30BOM YPOBHE CPEAHETO 00IIEero 06pa30Bﬁk
oTBoauTcs 68 dacos: B 10 kimacce — 34 vaca (1 gac B Henmemo), B 11 kiacc
gaca (1 gac B Hezmemo). Q



COJAEPXKXAHUE OBYUYEHUA
10 KJTIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SICTETUKQN U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAydyHOW KapTHUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHHUE, DKEHCPUMEHT, ONIMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJETUpPOBaHUe, CTaTHeIMueckas o00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Kosbuos, [Ix. Yorcon u @. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl MO3HAHUSLSKUBOU IPUPOIBI.

JlaGopaTopHblie U NpakTUH4YecKue padoThis

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U X OPTraHHU3 AU,

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydenus ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOVWIPHPOIBI.

CpoiicTBa OMOCHCTEM U UX pa3HooOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl 1 cxeMbli«OCHOBHBIC MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW NMPUPOABDY,

O6opynoBanue: moaenb mojiekyibl JITHK.

Tema 3. XumMu4eckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHUM COCTaB KIIETKH. XHMWYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKHUM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOro OanaHca.

beaxu. CoctaB u crpoeHne 0enkoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHMMBbIE M 3aMEHUMBbIE aMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHU
CTPYKTYphl O€IKOBOW MOJIeKysbl (TepBUYHAs, BTOPWUYHAS, TpPETUYHAS U
YETBEpTUYHAS CTPYKTypa). XHUMHUYECKHEe CBoicTBa OenkoB. buonormyeckue
(YHKIHUU OEJKOB.



depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoenHue (epmenTta:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmeHTsl. Butamisbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpHO03a),
aucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, “RIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel: Tpurmuuepuasl, (Qochomunuasl, crepouanl. [‘HwapOPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykn€oTupt — MOHOMEpHI
HykienHOBBIX KucnoT. Ctpoenne u Gynkunu JJHK. Crpechnie u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHN.

[{uTosorus — Hayka o kierke. KinerouHas Teopust— NpuMep B3aUMOJIEUCTBUSA
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbL M3YUCHUS KIICTKH.

Knerka kak wnenoctHas >xuBas cuctieMa. OOmye NpHU3HAKU KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyJsl /IHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: 3YKapUOTHYECKas, W' Mpokapuotnyeckas. (OcoOeHHOCTH
CTPOEHMSI MPOKapuoTHUYeCKO kieTku.“KietouyHas creHka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpanubie opradoubl kietku: JIIC, ammapat ['onbmxw,
T130CcOMBI.  [1oyaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBL.
[Ipoucxoxnenne MHUTOXOHIpUM u miactua. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJIETRU: “pPHOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTuKu. OyHKINKUW OPraHOU10B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCTIOPT BEMIECTB B KJIETKE.

JdeMoHCTpPaUM:

Hopzpetsi: A. JleBenryk, P. I'yk, T. llIann, M. lnelinen, P. Bupxos, k.
Yorzeon," D. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[uarpammer:  «PacnpeneneHne XMMHUYECKHX JJEMEHTOB B HEXKHBOU
Ipupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOIEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOIeKyJbl BOoAbD», «buocunres 6enkay, «CTpoeHHe MOJIEKYJIIbl OesKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOW KIICTKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIICTKIY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, O00OpyJOBaHUE MJisi IIPOBEACHMUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pacTHPEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYCCKON AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue cCTpoeHUSY, KJIECTOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX*MHKpOTIpErapaTax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUJISAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIMA (PHEPreTuuecKuid OOMEH) -, JiB€ CTOPOHBI €JMHOTO IMpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHUS™BEIIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOHLIL M reTepoTpodHbiid. Ponb ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAICHUN JHCPEUH B KIIETKE.

®ortocunte3. CperoBas W TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiumn
dbotocunTeza. DPpdekTuBHOCTH PoTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuid ¢pensl Ha OTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMoCuHTEe3. XEeMOCUHTE3UpYIolue OakTepur. 3HAUCHUE XEMOCHHTE3a IS
JKW3HU Ha 3eMJIE.

DHepreTuueckui oGMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHEH, JHEPTUM B KJIETKE. OTambl HSHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoenue® u ero Buubl. KuciopogHoe OKUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OKucnuTenbHOE dhochopunupoBanue. D¢ hHeKTUBHOCTH
HHEPreTUYECKOro ooMeHa.

Peakuums, MmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzamus “renetndeckoil nHpopmanuu B KiIeTKe. ['eHEeTWYeCKUid KOA U €ro
cBoiicrBa., I panckpunuus — marpuunasii cuaTe3 PHK. Tpancnsnus — GuocunTe3
Ocnka, Ortanbl TpaHcasuuu. KoaupoBaHwe amMHUHOKUCIOT. Ponb pubocom B
OouocunTese Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS MW JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnnm pacreHuii, XUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktmka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuubl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MuToxeHaApUD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crtpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[.eHeTHaecKuit Koy,
«Bupyce», «bakrepunodarn», «Ctpoenne u xu3HeHHbIM Uk Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue HAHK U Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIETKu», Mojesb cTpykrypst JIHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BALHe OPraHU3MOB.

KieTouHblii UK, WX SKU3HEHHBIM LMK KIeTku. MHTepdaza U MuUTO3.
[Tpoueccrl, mporekatromue B uHTepdase. Pemmukanms — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpPOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKue OCHOBBI PAa3MHOXKEHMS W  WHIUBUIYAJIBHOIO  pPa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragnmu murosa. IIpoueccsl, npoucxonsdmue Ha
Pa3HbIX CTAUAX MUTO3a. BUOIOTHUECKHI CMBICIT MUTO3A.

[Iporpammupyemast rubess KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPEAHUBMOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CIOpO0Opa3oBaHue, BEreTaTuBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAUCHUE ISl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHUE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Crafmn=menos3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocom B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YeHUE Meno3a.

["ameToreHes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble JKENE3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK #4JaMeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0O@HHOETH CTPOCHHS SUIEKIETOK U crepMaTo3ouaoB. OrmuiogoTBOpEHUE.
[TapzeHoOrenes.

WnnuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHMOHANIbHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
ApobnieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
{I0CTOSMOPHUOHAJIBHOTO Pa3BUTHA: NpPsSMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOICTBa.

Poct u pasButne pacteHuil. OHTOr€HEe3 LBETKOBOIO PAacCTEHUS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpraHU3MOBY», «/[BoitHOe
OIUIOZIOTBOPEHUE Yy IIBETKOBBIX pACTEHMID», «BeretaTuBHOE pa3MHOXKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpoeHHE ITOJOBBIX KIIETOK,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukamias HHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMEeTOreHE3 Y, MIEKOMUTAIOIINX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapatsl «CnepmMaTo301/1bI
MJIEKOIIMTAIOIIEr0», «SHIeKIeTKa MIIEKONUTAMEron, «Kapnoknnes B kieTtkax
KOpEIIKa JIyKa», MAarHUTHas MOJENb-alIUIMKauus’ «/leneHue KIETKW», MOJEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U NpaKkTHYEeCKHEe PaboThI:

JlaGopatopuas pabora Ne 3. «Ha@mroneHue mMuTO3a B KJIETKaX KOHYHKA
KOPEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparax» .

JlaGoparopHass pabora Ne 4 __«WMgydeHue cTpoeHHs MOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiencrBeHHOETH H'U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3agauu reHeTHKU. VicToprs pa3BuTUs reHETUKH. Poib nuTosioruu
¥ 3MOpHOJIOTMM B CTAHOBJIEHWM TE€HETUKU. BKiag poccuicKuX M 3apyOerHBIX
yu4€HbIX B pa3BUTHE TEHETUKU. Meroapl TeHeTHKH (TMOPHI0IOrMYECKUH,
HUTOT€HETUYECKUM, MOJEKYIsIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
NOHATHUS. |'eHeTnyeckasi CHMBOJIMKA, UCTIOJIb3yEMasl B CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOECTH=HACIIEJOBAHNS TPU3HAKOB, YCTaHOBIEHHbIE I'. MeHaenem.
MonorubpuHoe, EKpemBanue. 3aKOH €JIWHO0-00pa3us THOPHUIOB IEPBOTO
nokosnienus. IlpaBuiio JOMHHHMpPOBaHMSA. 3aKOH pAacCIICIUICHUS TPU3HAKOB.
['unore3a ynerotThl ramet. [losIHOE M HEMOTHOE JOMUHUPOBAHUE.

JuruOpmgHoe  CKpeluMBaHME. 3aKOH  HE3aBHUCHMMOTO  HAacledOBaHMS
npu3HaKoB, * LluToreHeTnueckne  OCHOBBI ~ JAUTMOPUIHOTO  CKPEIMBaHUS.
AHanusupytonee ckpemupanye. Mcnoap30Banne aHAIM3UPYIOIIET0 CKPEUIMBAaHUS
JUTSLOLPEAEIICHHUs] TEHOTHUIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CUEIUIEHHOMY HacJIE€I0BAHUIO T€HOB. HapyleHue cuernsieHus: TeHOB B pe3yibTaTe
KPOCCHHIOBEpa.

XPpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['eHetnka mosa. XpoOMOCOMHOE ONpeAeNeHne noya. AyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['omorametrHele M reTeporaMeTHeie OpraHusmbl. Hacienopauue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepuUCTHKa
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ Bapyuall@OHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIC NMPU3HAKA U KX
HOpMa peakimu. CBOMCTBA MOAUPUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TE€HOTHUIHMYECKas, W3MEHUUBOCTH.yKoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpolecc — OCHOBA, KOMOWHATHBHOU
W3MEHYMBOCTHA. MyTaImoHHas M3MEHUYMBOCTh. Kitaccumkanus MyTaiuii: TCHHBIE,
XpOMOCOMHBIE, FTeHOMHBIE. YacToTa U NMpUYHUHBI MyTaunk..MyTareHHbIE (PAKTOPHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieICTBEHHOM naMeHunBoctu H. . BaBunosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYMBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKIM, OIM3HCIIOBBIM MINTOTCHETHYCCKIM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FCHOTUIIUPOBAHUE, B TOM YHUCIE C IOMOILBIO
[M[]P-ananu3a. HacnenctBeHHble _3a00jeBaHUsl 4YeJIOBEKa: TeHHbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpelpaciloyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnuecknue W reHepatuBHbie wmyTanuu. CTBONOBbIE KieTKU. [IpuHUHAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTUIECKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHIH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKA.

JlemoHncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodees-PecorckuityH. 1. Basuios.

Tabmuiel s ' “cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE H  €ro
HUTOTCHETUYECKAsd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  Tramer», «JurubpuaHoe  CKpeluBaHUE,
«lluTonoryyeekre  OCHOBBI  JUTHOPUIHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3anmefieneTBUEe AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pACTEHUM,
KUBOTHBIX,/ U 4eJIOBeKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUCIICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka H KUBOTHBIX», «BHIbI
M3MEHHUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
thakropay, «I'eHeTrKa rpymnm KpoBu», « MyTarimoHHast U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henomunoe nomunupoBanuey», «JluruOpuanoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTamun
(GOpMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHUIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y Ap030(UIIbl HA TOTOBBIX MUKpOIIpenapatax.

JlabGopaTtopHas paborta Ne 6. «M3yuenne MoauUKAIMOHHONW M3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibsl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne 2. «CocraBieHue u (aHaliu3 pOJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M Ipolecc. 3apOKICHUE CCICKIUU U JTOMECTUKALUS.
Yuyenne H. WM. BaBwioBa o0 wneHTpax MPOUCXOKIACHUS M MHOroooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI NPOUCXOXKAEHMS NOMAIIHUX KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUHU. MaccoBblii 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU pPACTEHM M KUBOTHBIX. OmHeHKa s3kcTepbepa. biIm3kopoACTBEHHOE
CKpellMBaHue — HUHOpuAMHr. YucraswJmuus. CKpellMBaHWE YMCTHIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuna, HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpunuzanus M- ¢& ycrexu. VCKycCTBEHHBIH MyTareHes u
IIOJIyYECHHUE IMOJIMIUIOUIOB. . JIOCTUIKEHHST CENeKIUMU pacTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHoIOrus Kaky oTpacib MPOU3BOACTBA. ['€HHAas MH)KEHEpHs. DTarlbl
co3ganust pexomOuHaHTHOM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHkeHepus. Kiieroynble KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KiloHnpoBanue BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

OKoJoruueckues, Jm * studeckue  npoosmempl. ['MO  —  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersl: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. .
HMBaHoB.

TaOmuiel 1 cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJBEYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuiy, «OTnanénHas rudpuausamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomunnonnus», «OO0BeKTH OuoTexHonorum», «Kierounsie KymbTypel U
KJIOHUpOBaHKe», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIIIO0B AUKKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI M JOCTHKEHHUS CEJEKLHMH PACTEHU M
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO34KMCTBO, JIA0OPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPHU: OBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3>BOJIIOIMOHHOW, TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTHUX HaAYK.

CBuzerenbctBa HBOMONUU. [lameoHTONOrMYeCKHE: TOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHCH, TEPEXOJHbIe (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u Gjaop MaTepuKoB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W PANIMYUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3MbIL. AVIONEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OGHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas  Teopus Ha, JapBuHa. I[IpeAnocbUIKM BO3HUKHOBEHUS
napBuHU3Ma. JIBUWKylue Cuilbl SBONIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXXEHHUE MPU OTPaHUYEHHOCTU PECYpPCOB, HEOMNpeeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyIlleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teepus Bororuu (CTD) u e€ 0CHOBHBIE TIOJIOKEHHUS.

MuxkposBosrois. Flonynsauus Kak eIMHUIA BUAA U SBOJIFOLINH.

JBukymire crfibl (PaKTOpbl) SBONIONHMHA BHIOB B MpUpoje. MyTalMOHHBIH
npoluecc M KOMOWHAEMBHAs W3MEHUYMBOCTh. llomynsiiMOHHBIE BOJHBI M Apeud
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBéHBBIII 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOEO"OTOODA.

[IpuciOCcoOJIEHHOCT, OpPraHU3MOB Kak pe3yJbTaT dBoOJOIUU. [Ipumeps
MIPUCTIOCQOJCHUI Y OpraHu3MoB. ApoMop(dO3bl U UIUO-aJANI TAlUH.

Bug wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30oBaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MakposBomorusi.  DopMbl  IBONIONUU:  (pryieTHYecKasi, JUBEPreHTHas,
KOHBEpTreHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HecCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyrornias
crienuanu3anus. AIanTUBHAS padalysl.

JleMoHCTpPaUK:



[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBaneBckuiisK.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apOabliu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOpbOBI *3a
cylecTtBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue copToB paeteHUin,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «ApoMopdo3b», «Wamoamanrtauum», «OO0mas gereHepauus»,
«/IBmKymne cuibl 3BoMOIMN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucnocobieHHOCTs OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTHIECKOe BHI00Opa30BaHE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMMHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alMAEHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJEb «OCHOBHBIC HAIpPaBICHUS 3BOMIOIUN», 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wmupa, Koulekuusa «@DOpMbl COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pPacTeHWil», ™ Mojdenb ammuiukanus «llepexpéct
XpOMOCOM», BIIaXHble Tmpenaparbl “«Pa3Butue Hacekomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3zodpuiay (Hopma, mytanuu GopMbl KpPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U NPAKTUYECKHUE PadOThI:

JlaGoparopuas pabora Ne™1."«CpaBHeHHE BHUAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue NprCIOCOOJEHHOCTH OpPraHW3Ma U
€€ OTHOCUTEBHOIO Xapaktepay.

Tema 2. Bo3HUKHOBEHME M pa3BUTHE KU3HHU Ha 3emuie.

JloHayuHble TpencTaBlieHUs O 3apOXKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHUS JKU3HKW Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
sBoOJIIOLIMA. AOMQLEHHBIM CHUHTE3 OpPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeck0i 3Bomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M. BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLUS.
@opMHUPOBAHNE OCHOBHBIX T'PYIIT AKUBBIX OPraHU3MOB.

Pa3gutue xu3Hu Ha 3emuie Mo 3paMm u nepuonaM. Karapxein. Apxeiickas u
npoxeposoiickas Hpel. Ilaneo3olickas spa u €€ mNepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKUH, CUITYPUHUCKHUH, NEBOHCKAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so030iickas 3pa u €€ nepuoabl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
QHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tambl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMOp(O3bl Yy pPaCTCHU MM
KUBOTHBIX. [T0siBIIEHNE, pacliBET U BBIMUPAHUE TPYII KUBBIX OPTraHU3MOB.

CucremMa OpraHMyYecKOrO0 MHpa KakK OTpaxkeHHe 3BoJIIOIUU.. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUN YeloBeKa. Meroabl HM3ydeHHs aHTpOIoreHesa. “CXOACTBa U
pa3In4YKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHesad, ‘yHacnencrBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM oTOOp. OOmecTBeHHBIA, 00pa3 >KHU3HHU,
U3rOTOBIICHUE OPYAUI TPpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMM W BETBH SBOJIOLNH YEJIOBEKA: ABETPANONUTEKH, YeloBeK
yMenbld, Yemoek npsaMoxoasamumi, Yemosek  HEaHIEepTaIbCKUM, YenoBek
pa3yMHbIii. Haxoiku HCKOMaeMbIX OCTaTKOBu=BPEMSi CYIIECTBOBAaHMS, 00JIaCThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHbIE ™ OOJBIIME  pachl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJIOMJHAas, (PKBaTOpUaAlIbHAS),  MOHTOJOUIAHAsS
(a3maTcko-aMepukaHcKkasi).  UepTel ““W[IPUETNIOCOOIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYWICCTBOBAHMSA. EIMHCTBO 4YEIIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. "llacrep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl:, «Bo3aukHoBeHne ConaHeuHON cucTeMbl», «Pa3Buthe
OpraHu4eckoro Mupay, — w«PacturenpHas kineTka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckasi kinerka», «CoBpeMEeHHass CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHeHHE aHaTQMHHECKMX 4YEpT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
o0e3bsH», «OeHOBHBIE MecCTa MaJCOHTOJOTMYECKMX  HAXOIOK  IpPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moam», «/peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeyecKkue pach».

O6opyaoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTpajloTiMTeKa, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300PAKEHNST KAaMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyOmya,™ ckpebiia), TEOXpOHOJOTHYeCKas Talnuia, KouleKuus «DopMel
COXPAHHOCTH MCKOTAEMBbIX KUBOTHBIX U PACTCHUI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
JKUBOTHBIX B KOJIJIEKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKas

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHA$, IOYBEHHA,
BHYTPHOPTIaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OHMOTHMYECKHE U AaHTPOIOTeHHbIE. JIeHCTBUEY*IKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbI: CBET, TEMIIEpaTypa, BIWKHOETh. DOTONEPHOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JIEHCTBUIO @OGMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buornueckue (bakTopBhl. Buner OUOTUIECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U erdxhopmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBApTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAu€HHE OMOTHYECKUX “B3aUMOJEHCTBUNA [JIs1 CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOJHBIX COOOIIECTBAXY

DKOJIOTUYECKHE  XapPaKTEPUCTUKMy, Atomynsiuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSLUMNA: YHCIEHHOCTh, IUIOTHOCTB, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uciIeHHOCTH HOIYIISIUN U €€ Perysus.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: KapTta «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy, «@otoneprmoansm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU NMONYJBUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHbIe HAIPpAKTHYECCKHE PA0OTHI:

JlaGoparopuas padora Ne 3. «Mopdonorndeckre 0COOEHHOCTH PaCTeHUN U3
pPa3HbIX MECT OOMTaHUS.

JlabopatopHas paborta Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaxtrueckas padota Ne 2. «Ilomcu€T MI0THOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUIN:

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

Coob1miecTBO opraHu3mMoB — OuoreHo3. CTpyKTypbl OHWOIIEHO3a: BUJIOBas,
IIPOCTpaHCTBEeHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
GuoreHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B IKOCUCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCUCTEMBI. [luimieBble 1€y W _ COTH.
OcHOBHBIE TMOKa3aTeIM HKOCHCTEMBI: OmoMacca, OPOAYKIMSA. ODKOJIOIAYecKue
nupamMubl: TPOAYKIMU, YHCICHHOCTH, Ouomaccel. CBoICTBa |3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMa XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTpOTIOTrE€HHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM H,YPOOIKOCUCTEM.

buopaszHooOpa3zue kak QakTtop ycToluMBocTH dKOCHCTeM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panmigsl, coctaB U CTpyKTypa
ouocheprr. Kuoe BemectBo u ero (QyHkiuu. (OeeOeHHOCTH OMochepbl Kak
r100aIbHOM JKOCHCTEMBbl. J[MHaMHuueckoe paBHOBECHEe W oOOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEHIECTB U OMOreOXUMMHMECKHE LUKIIBI 3JIEMEHTOB (yriepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMin.*AHTPONIOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMbI:

CocyiiecTBoBaHUE MIPUAPOBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTonutiBocTH Onocdepsl. OCHOBA pallOHATBHOTO
YIOpPaBJICHUS TMPUPOJHBIMU , PECYpEaMU M HMX HCIOJb30BaHue. JlocTrkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpanuu:

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

Tabmuubl u cxemsl | «lIumesbie nenu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie coobiteeTBa», «llenmu nuTanusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yinoBeK», «IKOCcUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jecay, «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONIOTECHHbBIE | BO3ICWCTBHS HAa Ipupony», «BakHenmme HMCTOYHHMKHU
3arpsi3HEHMsSL BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHelIIasi cocTaBisioIIas
onochepsm, “«DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKTOphI
pPaMQAKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oo0mas crpykrypa Ouochepsi»,
«PacmpoeTpanenue ku3HM B Ouochepe», «O30HOBBIA 3KpaH OHocheps,
«Kpyrosopot yriepoaa B ouochepe», «KpyroBopor azora B mpupoae».

O6opynoBanue: Mojaelb-anmuKamnus «TUnudHbIe OMOIIEHO3bI», TepOapwHii
«PacturenpHbie cOO0IIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIITNX
CeIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepObapud W KOJUICKIIMM paCcTeHUUd U
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HBIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHJA,






INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOTUN HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHUA

Cormacno ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pesysbraram
OCBOGHMs OOy4alolmMMHUCA TNPOrpaMM CpeAaHero  oOuiero ,oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIMYHOCTHBIX PE3yJbTATOB OCBOCHUA dIpeaMeTa «buosorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKE O0YUYAIOIMUMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalWyhe MOTHUBAIMKW 'K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHX NYOSKMEHUM JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX IPAMUIIUMN pa3BUTHA OUOJIOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM CTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHus, HAJIUYNE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTHIKUSHCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHMS mpeameTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHUTATEIHHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUUCKUMU COIUOKYIJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMu
MOBEJCHUSI W CIOCOOCIBYIOT TpOIlecCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUA, pa3BUTHA + BHYTPCHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YB)KCHMSI, OCPEKHOTO OTHOIIEHHUS K KYJIbTYPHOMY HACJEIUI0 U
TPAAULHUSAM MHOI'OHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie U
OKPY KaIOIICH/CPEIE.

JInyHOETHBIC pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaKaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHpPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPATUUHUOHHBIM IIEHHOCTSIM POCCHUMCKOTro OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
OTBITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEIILHON AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOIIErocst Kak aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBAKCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMpU _CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMI IEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE COBMECTHOIO BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIbCKUX %3a/1a4, YBaXXUTEIbLHOIO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB TMpU OOCYKAEHUM CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKON AEATEIBHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM TpaXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJY, YYBCTBA OTBETCTBEHHOCTH IE€pPE]
PonuHoM, ropaoctu 3a CBOW Kpaud, €BOtO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K TIPUPOTHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IBI,
JTOCTUXKEHUSIM Poccuu B HAyKE,\ MCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATH BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTRA;

uaeiiHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3anute OTedecTsa,
OTBETCTBEHHOCTb 3@, CPO-CyIn0Y;

3) IyXOBHO:HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHQCTh OIICHUBATh CHUTYaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTUPYSACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

QCO3HAHME JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOIO TNIPUHATHUS LEHHOCTENM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaaunusMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHUMAaHUE YMOIIMOHATILHOTO BO3/IEHCTBUS KUBOW TIPUPOIBI U €€ IICHHOCTH,

TOTOBHOCTh K CAMOBBIPQXCHHUIO B Pa3HBIX BHUIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUIHOCTH;

5) ¢usznueckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MmacHoro @oOpasa KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMPAaBHI™ U  HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pEryJsipHas Qu3nyeckKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO U KOMIIETEHTHOI'Q%, OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHHOEO™. M  KOJUICKTHBHOTO
0€30macHOT0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIINX 3IOPOBHIO U KU3HU JIIOICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEIHBIX, JIPUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE IIECHHOCTH MacTePCTBa, TPYI0TIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITCIBHQCTH TEXHOJOTHYCCKON M COIMAIBLHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO ESITEIIBHOCTD;

WHTEPEC K pa3IndHbIM cdepaM MpodhecCHOHATBHON ACATEIHPHOCTH, YMCHHE
COBEpIIAaTh OCO3HAHHBIH BBIOOp “Oyaymieli mpodeccid #  Pean30BBIBATH
COOCTBEHHbIE KU3HECHHbIC TUUIAHBL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKCHUU BCEU KU3HH,

7) IKOJIOTUYeCKOI'0 BOCIIMTAHUSA:

HKOJIOTHYECKH | IIEJIECO00pa3HOE OTHOIICHWE K TPHUPOJAE KaK HCTOYHHKY
YKU3HH Ha 3emJie, O¢cHOBE e€ CyIeCTBOBAHNUS,

MOBBINICHWE, _YPOBHS OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
TUTAHUPOBAHMS  TOCTYIIKOB M OIEGHKHM WX BO3MOXKHBIX TOCIEICTBHHA IS
OKpYKaroIIEH CpEbl;

OCO3HAHWE TJI00aTBHOTO XapaKTepa JKOJIOTHUYECKHX MPOoOJeM W IMyTed HuX
pEIICHYST,

CTOCOOHOCTh UCMOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHHSI "M yMCHHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
MPUPONIOTIOIb30BaHUEM  (COOJIIOICHUE  MpaBWJI — TIOBEICHHUS B MPHUPOJE,
HalpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
9KOCHCTEM, Orochepsl);



AKTUBHOE  HENPUATHUE JCUCTBHUM, NPUHOCAIIMX BPEHN OKpYNKaroWeH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECCKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHCTBUM U MPEIOTBPAILAT UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKOU KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MMPAKTUYECKON JIESITEIIbHOCTH 3KOIOTUYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOINEEO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHUKH, OCHOBAHHOIO Ha IUAJIOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA BulOIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW, KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOAbMH U MO3HAHUS MEPa;

MOHMMAaHUE cheruduKd OWOJIOTHUH KaK JHAayKH, OCO3HAHHUS €€ POk B
(GOpMHpPOBAHUN PALMOHATIBHOTO HAy4YHOI'O* MBINIJIEHUS, CO3JaHUHU LEJIOCTHOTO
NPEACTaBICHUST 00 OKpYXKalOLIEM MHPEWKAK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpPaHEHUS TPUPOIHOTO PABHOBECHSL

yOEXKIEHHOCTh B 3HAYMMOCTH OHOJOTUU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieyeHus: HOBOI'O YpPOBHS#Pa3BATUA MEAMIMHBI, CO3JIAHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX, pEIIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0J1a U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusT  TMEpexo/ld, K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOTHBIX pecypcoB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTL B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OGUIEN * KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTABHOM YacTH (PYHKIIMOHAJIIBHOM IPaMOTHOCTU oOydarommuxcs, GopMupyeMon
IpU U3y4YEeHUH OHOJIOTHH;

NOHMMAHKE CYIIHOCTH METOJIOB MO3HAHUS, MUCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, M eIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHCHUSI SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHKE */ieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHHS] HAa OCHOBE HAy4YHbIX (DAKTOB U
MMEIOMINXCS JAHHBIX C IIEJIbI0 TIOJIYYEHHUSI IOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pereHust Ipo0JIeM B pealbHbIX KU3HCHHBIX CUTYaIIHSX;

OCO3HAHHME LIEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYLIECTBISAThH
MPOEKTHYIO U HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENpPEphIBHOMY  00pa3oBaHUIO s~ U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHIO HOBBIX 3HAHMNA MO OWOJIOLUM..B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeameTas «buonorus»
BKJIFOYAIOT: 3HAYUMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYaAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHbIC MOHITUS, OTpaKarolue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpPa H CHENUPHKy*™METOJ0B IO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPI'Hsl, SBJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIN (akT, MPUHIUII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpeHue, OKREMePUMEHT U JPYTHX),
YHUBEpCAJIbHbIC y4eOHbIe JACHCTBUS (ITO3HABATE/IbHBIC, KOMMYHHUKATHBHBIC,

pEryJsiTUBHBIC), o0ecreunBaroIme hopMupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIUIY, O0YYaloluXcsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MUPOBO33pPEHUYECKUE 3HAHUSI W  YHUBECPCAIbHBbIE y4eOHBbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpenMeTHble pe3yJbTalbl OCBOCHUSI TMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHUs JOJDKHBI OTPaKAThi

OBaanenue YHHBePCATbHBIMHA Y4eOHbIMU NMO3HABATEJILHBIMU
AeCTBUSIMM:

1) 6a3oBbIe JJOrHYECKHE TeiiCTBUSI:

CaMOCTOATENLHO “*=POpPMYJIUPOBATh W  aKTyaIM3upoBaTh  MpoOIIEeMy,
paccMaTpuBaTh €€ BEECTOPOHHE;

WCIIOJIb30BaTh, HpPU/ OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(ananu3a, cuHTE3a, CPABHEHMS, Ki1acCu(pUKaui, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATUM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3U C IPYTUMUIOHITUSMM);

onpencHaTh LeNu ACSTEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHU T3, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MTOCTABJICHHBIMU IIEJISIMU;

UCTOIb30BaTh OMOJIOTHYECKHUE TOHATHUS Il 0ObsICHEHUS (PAaKTOB M SIBJICHUM
KUBOU HPUPOIBI;

CTPOUTH JIOTMYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
AHANOTHM), BBISBISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEUHUS B paccMaTPUBAEMbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBHIBOJIBI M 3aKJIFOUCHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TSt peICTaBIICHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIIEHUW B M3y4ae€MbIX OMOJOTUYECKHX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iHUHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIA3a WMCHOLIUXCS
MaTepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBBI B JICATCIIEHOCTD, OIICHUBATh COOTBETCTBUE PE3YABTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBaTh M  BBINOJMHATH pabOTy B  YCJIOBUAX " PEaIbHOTO,
BUPTYaIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX, TIPOOJIeM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U APOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MpoOjeM, CHOCOOHOCThIOws U  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pELICHUsI MPAKTHUCCKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MIO3HAHUS;

UCTIONB30BaTh pPAa3jMuHble BUABI JCSITEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HaHWs, €ro WHTEepIpEeTaly, MPeoOpa3OBAHUIO M TNPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TP CO3JaHUH Y4COHBIX M COI[MAIBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIIIAEHUS, BIaJeTh HAYYHONH TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IaMU;

CTaBUTh M (opMmyaupoBaTh CcOOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U )KU3HEHHBIX CUTYaIIwsIX;

BBISIBJISITh NPUYMHHO-CJIGACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aj4auy,
BBIIBUTaTh TUINOTE3Y €€ pELeHUs,, HaXOAUTh apryMEHThl ISl JOKa3aTesIbCTBA
CBOMX YTBEPKJICHUM, 3a1aBaTh MapaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UpOBaTh _IOJYUCHHBIE B XOJE pEUICHHsS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATH UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEHCTBUS B MPODECCHOHANBHYIO CPEy;

yMETh IHEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U MPAKTHUECKYIO 00JacTu
KUZHEIGATCIHOCTH;

yMeTh HHTErpUpOBaTh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEU, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOIEMBI U 337a9H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHUSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
flocobusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3HPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKU OLICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

GbOopMyIMpPOBaTh 3aMPOCH U MPUMEHSITh PA3TUYHBIE METOJBI MPU_IIOUCKE W
oTOope Ouosornueckor MHGoOpMaIi, HEOOXOAUMOM ISl BBHIITOJIHEHMS YUeOHbIX
3aad;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHNS PA3IMIHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO ~ BBIOMpPATh  ONTUMAIBHYIO  (OPMY $JIIpEACTABICHUS
ouosiornyeckor nHpopmaruu (CXxembl, rpaduKy, TaarpaMMbly, TaOIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE (CPeACTBA Tpu paboTe C
Ouonornyeckod HHPOpMALMEH: TMPUMEHATh XUMMYecKue, (Qusnueckue u
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpMYJsi, ‘@00peBuaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMHM  PACHO3HABAHWSA W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHHBEPCAJIbHBIMM, KOMMYHUKATHBHBIMH e CTBUSIMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHUKATHI BO BceX cepax KU3HU, aKTUBHO yJaCTBOBATH
B JIMAJIOTE WJIM JIMCKYCCHUU HOWCYIIECTBY 0OCYykaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JManora Wik JUCKyCCUH );

pacro3HaBaTh | HEBEpOAJIbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKQB,wHPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSATYATBKOH(PAUKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS NPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOppEKTHOU opme hOpMyJIUPOBATH CBOU BO3PAYKEHHUS;

pa3BépHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX,.CPEJICTB.

2) CoBMeCTHAsl IeAITeJIbHOCTD:

OHMMAaTh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
pPadOTHI IPU peIICHUN OMOJIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
TIPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JECATEIBbHOCTH, OPTraHU30BBIBATH s U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ INOCTHKEHUIO: COCTABIISITh IUIAH JCHUCTBHId,
pacrpefenaTb pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXIaTh PE3YALTATHI
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMAHIbI B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHMBATh HUIAEW C MO3ULUAM HOBU3HBI,
OPUTMHAIBHOCTH, IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IOBEAEHUEG™ B PA3IMYHBIX
CUTYalLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh MHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJasaTHBHbIMWACHCTBUMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS [UIsL, BBUIBICHUA MpoOJIeM U UX
pElICHUS B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHXy 3HAHUU 1IEJIEBHIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IMOCTYIIKAX I10 'OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOTHHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH I[03HABATEIIBHYIO JIEATEIbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATE*COOCTBEHHBIE 33a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTYaLUsIX;

CaMOCTOATENIHO ~ COCTABIBITH ““IUJIaH  PELICHUS MpoOJIeMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEW U MPEIIIOYTEHUIH;

JIaBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4€0HOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh NTPUOOGPETEHHBIN OTIBIT;

cocoOCTBOBATh “(POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CaMOROHTPOJIb:

JIaBaATb 'OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATE/COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAZICTh  HAaBBIKAMM  MO3HABATENIbHOM  pedJekcuM KaK  OCO3HaHMS
COBEpMIACMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HUX pPE3YJIbTATOB U
OCHOBaHUM, UCHOJB30BaTh MPHUEMBI pedIeKCHH AJI OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTarOB
JEATEIBHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPH AHAINA3E pE3YIIbTATOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U NPABO JPYIUX HA OLIMOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOI'0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBoeHHs Nporpammbl, COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIFOUAIOT CHEIUPUUECKHE I yaEOHOTO peaMeTa « bruomorus
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEWCTBUM MO/OCBOCHHUIO, HHTEPIIPETAUU U
npeoOpa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTU HO MOJYYEHUI0O HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3MYHBIX y4eOHBIX CHTyallUsiX, a TaKkKe B peabHBIX
KU3HCHHBIX CUTyaIlUsiX, CBA3aHHBIX C LQuonorueil. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO r01aM O0BGyUCHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUA yuecOHOro npeamera «buomnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUA O"MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HayK,, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpa M “HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHMOJOTUH, (DPYHKIIMOHAIBHON
IPAMOTHOCTH YEJIOBEKA WISl PEILICHUS KU3HEHHBIX 3a/1aY;

YMEHUE pacKpbhIBaTh CojepxkaHUE OWOJOTMYECKUX TEPMUHOB M TOHSATHUM:
JKW3Hb, KIJIETKA, «OpEaHM3M, MeTa0oiau3M (0OMEH BEIIeCTB U IpeBpalleHue
HHEPrUM), TOMEQCTA3 (CaMOperyssiius), YpOBHEBasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHUCH, W3/1araTh OMOJIOTMYECKUE Teopur (KJIETOYHAsl, XPOMOCOMHAs,
MyTallMQHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpessi, T. Moprana, H. . BaBunioBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOKICHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
X OPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OITIICaHUE >KUBBIX CHCTEM, IMPOILIECCOB W SIBJICHUM, OpraHu3alusi U TMPOBEICHUE
OWOOTUYECKOTO  JKCIEPUMEHTa,  BBIBM)KCHHE  THIOTE3bI,  BBISBIICHHE
3aBUCUMOCTH MEXJy HCCICAyEeMBbIMH BEIWMYMHAMU, OOBSICHEHHE TMOYYSHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, OCOOCHHOCTU
MPOLIECCOB: OOMEHAa BEILECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (hoTeetHTesa,
IUTACTUYECKOTO M DHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO03a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAJBHOTO PAa3BUTHUS ™ OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS ISl OOBICHEHUSIHOMOIOTUYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHATHS MPAKTUUECKUX PEHICHUIL B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOCLO™3AOPOBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOICHUSI HOPM TPaMOTHOTQ TOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTU  HUCIOJb30BaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHEIOLMHA  JUIsl  pPalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'@HETHYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHQE HAclIeI0BaHUE, COCTaBISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI JIJIsl IPeJCKa3aHusl HAcJIEeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OpATOpHBIE M IpPaKTUYECKHE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM 11 JTAGOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU , OLEHUBATh U HHTEPIPETHPOBATH HH(OpPMALHIO
OMOJIOTMYECKOTO  COJEp)KaHWs, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (€peacTBa MaccoBOW MH(pOpPMAaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHUE aCMEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTUH,
MEIUIHE, OMOTEXHOJIOTHH;

YMEHHE CO3MaBats COOCTBEHHbIE MHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast GMOIOEMYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJIHbl OTPAKATh:

C(OPMHUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHHM B CUCTEME HAYyUHOTO
3HaHWSl ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HayMHOW* KApTUHBI MHpAa U HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH YeJIOBEKa JIJIsl pEelIeHMsI )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M MOHSTHIA
BUJ, TOMYJIALNSA, TeHO(OHA, 3BOIIONMS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd  MUTaHuS,
AKOJIOTHYECKas TMpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus . Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogpimeBoro cxonactea K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBACHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOIMU: HAOIIOIeHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, NPOLIECCOB U SIBJICHUM, OpraHusallis, U MpOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THIIOTE3bI,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIIMUYMHAMU, OOBICHCHHE IOTYYCHHBIX
pPE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TCOPHIA W 3aKOHOB, YMCHHUC
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJILTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPUBHAKYU | CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUECHTIOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTU™ IPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOI'O0 OTOOpa,"BHI000pa30BaHUs, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX, (DAKTOpPOB Ha OpraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DSHEPTMM B DKOCHCTEMAax, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH,| KPYOBOPOTAa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYHMEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJISl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNplo obecréyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaIOIIUX JTIOCH, COOMOIEHUSI HOPM IPAaMOTHOTO TIOBEJICHHUS B OKpPY>KaroIIen
MPUPOHON cpefie, [ TOHUMAaHUEe HEOOXOAMMOCTH HCIOJIb30BaHUSl JOCTHKEHUMN
COBPEMEHHOW OMONQIHM+IJIsI pallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE pEHIarh SJIEMEHTApHbIE OMOJOTUYECKHUE 3a/layd, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U IHEPTUM B IKOCHUCTeMax (1IETH MTUTAHUs);

yMEHUE | BBINOJIHATh JITA0OpAaTOpHBIE M MpakTUYECKUe padoThl, COOMHOIATH
MpaBUJia MPU PA00TE ¢ YICOHBIM U JTaOOPATOPHBIM 000PYI0BAHUEM;

YMEHUCE" KPUTHUYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMONOIrMYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3AMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOM MH(MOPMAIIMU, HAYTHO-TIOMYJISIPHBIC
MaTepMalbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
000011ast OMoNOrNYecKyr0 HHGOPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4decTBo 4acoB DJIeKTpOHHbIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kontpoabnbsie  IlpakTuueckne (Batcpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
[ Y% bubnunoreka LIOK
buosorus kax Hayka 2 . . 0.5 https://m.edsoo.ru/7f41c292
JKuBbIe cCUCTEMBI M UX OpPraHU3allHs 1 bubnnorexa [JOK
p H %4 https://m.edsoo.ru/7f41c292
XUMHYECKHI COCTaB U CTPOECHUE KIIETKHA 8 1 bubnnorexa [JOK
p BRY.Y https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
IKHM3HEACATENBHOCTS KIETKH 6 1 https://m.edsoo.ru/7f41c292
PazMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE 5 1 bu6nmorexa LIOK
OpraHU3MOB https://m.edso0.ru/7f41c292
HaciaencTBeHHOCTh U U3MEHUYNBOCTE 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Cenekiust opranu3mMoBy, OCHOBBI 3 bubmuoreka [IOK
OHMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
P 1 1
C3CpBHOC Bpetis https://m.edsoo0.ru/7f41¢c292
OBIIEE KOJIUMECTBO YACOB I10 ITPOTPAMME 34 2 4




11 KJIACC

o

HaumeHoBaHue pa3/ie/ioB U TeM

KoanuyecTBOo 4acoB

DIEeKTPOHHBI

"
Ne ni/m Konrtpouabnbsie IIpakTnueckue bp
NPOrpamMMmbl Bcero 4 OpasoBareibHbIE
padcoThI padorel %
pecypcesbl
i i) bubnuorexa [JOK
1 §) 9 Q‘
OBOJIIOIMOHHAS OMOIOTHS ’ 0 https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6motreka [IOK
3eMite ' https://m.edso0o.ru/7f41cc74
W\ Bbu6nnorexa [IOK
3 O 5 1
Praf3MBL I OKpYIKAIOad Ched . https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI bubmorexa HIOK
m https://m.edsoo.ru/7f41cc74
bubnuorexa [JOK
5 Pesepsroe spems ‘\ Q _ 1 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 25




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus / [laceunuk B.B., Kamenckuii A.A., Pyonos A.M. u apyrue /Iloa
pen. Ilaceunuka B.B., AkiimonepHoe o61iectBo «M3maTenbcTBO
«ITpocsenieHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB AIM. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61mectBo «M3narenbcTBo
«ITpocsenienue»

METOIUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJLS
baysp 3.C. Teoperuueckas 6uonorus / 3.C. baysp; Coetumipum. FO.I1.
I'omukoBa; Berym. cr. M.3. bayap. — CI16.: Poctok, 2017. — 352 c.

bensicoBa H.A. buonorusi: Yueonuk / H.A. bensicoBa: +— MH.: Beiuiimas
mk., 2017. — 443 c.

bensicoBa H.A. Mukpoouonorusi: Yueonuk /*H. A, bensicoBa. — MH.:
Brimmiimas mk., 2017. — 443 c.

bproxanoB A.JI. MonekynsgpHas MUKpOOUOROTHs: Y4eOHUK 75 By30B / A.JL.
bproxanos, K.B. Pribak, A.U. Hetpycos. = M.: MI'Y, 2017. — 480 c.

BopoObeB A.A. OCHOBBI OMOJIOTUN, MEKPOOMOIOTUNA U UMMYHOJIOTHH:
VY4eOHUK 1)1 CTYICHTOB cpeiHero fipodeccruonansuoro oopazosanus / B.B.
3Bepes, E.B. bynanosa, A.A. BopooOres; [lon pen. B.B. 3sepes. — M.: Ul
Axanemus, 2017. — 288 c.

BopoObeB A.A. OcHOBBI MUKPOOHOIOTUY 1 UMMYHOJIOTHH: YUEeOHUK IS
CTYJIEHTOB CpeaHero npodeccuoHanbHoro oopasosanusi / B.B. 3sepes, E.B.
bynanoBa, A.A. BopoObeB; Ilon pen. B.B. 3Bepes. — M.: U1l Akanemus,
2018. — 288 c.

["opoxoBa C.C. OcnHoBbl 6Hosoruu: YueoHoe nocodue / C.C. I'opoxosa, H.A.
[Tpoxonenko, H.B. Kecomanosa. — M.: U1 Axanemus, 2017. — 64 c.
['opoxosa C.C. OeHoBbI MUKPOOHOJIOTUH, TPOU3BOACTBEHHON CAHUTAPUU U
ruruensl: YueoHoe nocodue / C.C. 'opoxosa, H.A. IIpoxonenko, H.B.
Kocomanosa. —+ My: U1 Akagemus, 2017. — 64 c.

["'opuakoB 3.BsOCHOBBI OHoNOTHUECcKO XUMUK. Y4ueOHOe Tocodue, 2-e U3I.,
crep. — M.: Jlanb, 2019. — 208 c.

Henma-Cuonuikas M.A. O011ast 1 caHUTapHass MUKPOOUOJIOTHSI C TEXHUKOU
MUKPOOHQIOTUUECKUX UCCIeAoBaHu: YueOHoe mocooue / M.A. Jleitma-
Cuounurnxkas. — CII0.: Jlanb, 2016. — 588 c.

Jxaméynatos 3.M., Pagxabos O.P., Maromenosa V.I'.-I". ®unocodckue
IPeOJIeMbl OMOJIOTMYECKUX U CEITBCKOXO03SUCTBEHHBIX HAYK YueOHUK. — M.:
Kanon +, 2019. — 335 c.

Honnya A. K. buonorus pazsutus. Yueouuk. — M.: U3narenscto CIIOI'Y,
2018. — 812 c.



XKerynos I'.®., JleontreB J.B., llepbak E.B. buonorus knerku. ®usuko-

XUMUYECKUE, CTPYKTYPHO-(PYHKITHOHAIbHBIE M HH(GOPMAIIMOHHBIE OCHOBBI. —=
M.: Jlenann, 2018. — 544 c.

3axBatkuH 0. A. buonorus nacekomprx. — M.: JIu6pokom, 2021. — 392 C.
NpuaroB A.JI. Xumus Bosibl 1 MUKpoOUosorus: Yueouuk / A.JI. IBuatoBy
B.1. Manos. — M.: HUL] UHOPA-M, 2017. — 218 c.

Wnxenepnas ouomnorus. Yueonuk / Cyxopykux 0. 1. — M.: Jlanp,2016. —
360 c.

Kampimesa K.C. OcHOBbI MUKPOOHOJIOTHH, BUPYCOJIOTHUHA U UMVEYHOJIOTHH:
Yuyeonoe mocodue / K.C. KambrmieBa. — Pu/Jl: @enuke, 2018, %281 C.
Kapaynos A.B. UMMmyHOI0THS, MUKPOOHOJIOTHS 1 UMMYHOLATOJIOTHS KOXKH /
A.B. Kapayrnos, C.A. beikos, A.C. beikoB. — M.: BUHOM;204 7. — 328 c.
Kucnenko B.H. Yacts 1. O6mas mukpoOuonorus. B 2:x r#Berepunapnas
MUKpoOunosiorust 1 ummyHosorus: Yueonuk / B.H. Kucnenko, H.M. Konbiues.
— M.: Undpa-M, 2017. — 624 c.

Kozaps M. B., Cynpsira A. M., ®ununmnosa A4 B.u ap. buonorus. YueOHuk /
Yeoprmes H. B. — M.: Academia, 2017. — 448 C:

Koznosa U. Y., Bonkos U. H., Myctapun A. I'. buonorusi. YueOHuk. — M..:
I'S0TAP-Menua, 2015. — 336 c.

Konecunukor C.1. O6mas 6uosnorus (st cno) / C.U. Konecauko. — M.
KnoPyc, 2016. — 416 c.

KoncrantunoB B.M. O6m1as 6uonorus: ¥yebuuk / B.M. KoncraHTHHOB. —
M.: Akanemus, 2019. — 304 c.

Kopotses A.1. MenuunHckas MUKPOOMOJIOTHS, UMMYHOJIOTHUS U
BHUPYCOJIOTUS: YUeOHUK 11 MeauMHCKuxX By30B / AWM. Kopotsies, C.A.
baonues. — CII6.: CnerJInr, 2017. — 760 c.

Kpachukosa JI.B. Mukpo6uosiorus: Yuednoe nocooue / JI.B. KpacHukoBa. —
CIIO.: Tpounkwuit moct, 2017 — 296 c.

Kysnenosa T.A. OOitast Ouonorust. Teopus u npaktuka: YuebHoe nocooue /
T.A. Ky3nenosa, . Aibaxxenosa. — CII0.: Jlanb, 2018. — 144 c.

Makcumos B. 1., OCtanenko B. A., ®omuna B. [I. u ap. buonorus denoseka.
Vuebnuk. — M.aJlans, 2015. — 366 C.

MamonTtoB C.I%, Obmias 6uonorus (cno) / C.I'. Mamonros, B.b. 3axapoB. —
M.: KnoPyc, 2018. — 68 C.

Mapwmyzosa,J['B. OcHOBBI MUKPOOHOJIOTUN, CAHUTAPUHU U TUTUEHBI B
MUIIEBOM TPOMBIIIIIEHHOCTH: YUeOHUK JIJIsi HAYaJIbHOTO MPOQECCUOHAIIBHOTO
ob6pazoBanus / JI.B. Mapmy3oBa. — M.: UL Akagemust, 2017. — 160 c.

Maprunurk A.H. MukpoOuosorus, u3noaorusi TUTaHusl, CAHUTAPUSL:
Yde6HuK 11 CTYeHTOB cpell. Tpod. yueOHbIx 3aBenenuii / A.H. MapTuHuuK,
A A+~Kopones, 10.B. HecBmwxckuii. — M.: UL Akagemus, 2017. — 352 C.
Hetpycos A.W. buonorus. YHuBepcUTeTCKuil Kypce: YUeOHUK sl CTYJIEHTOB
yUpexaeHul Boiciiero npodeccuoHanbHoro oopasosanus / A.W. Hetpycos,
N.b. KoroBa. — M.: U1 Akanemus, 2017. — 384 c.



O6mras ouonorusi: Yueonuk / [lon pen. Koncrantnaoa B.M.. — M.
Academia, 2018. — 704 c.

ITax B.B. buonorus: Yueonuk / H.II. JIsicenko, B.B. Ilak, JI.B. Poroxusa;
[Tox pen. H.IL. JIsicenko. — CII6.: Jlans, 2017. — 576 C.

[IpocseroB I'. W. Uctopust 6uosioruu. Y 4eOHO-MPaKTHYECKOE MMOCOOHe. ==
M.: Anbda-IIpecc, 2016. — 192 c.

Pyouna E.A. Mukpo6uosnorus, Gu3nosorusi MUTaHusl, CAHUTApUs: YEeOHOe
nocobue / E.A. Pybuna, B.®. Mansiruna. — M.: ®opym, HUITMTHDPA-M,
2017. — 240 c.

Cunoposa M.B. buonorus dyenoBeka. UenoBek Kak OMOCOHAIBHOE
cymectBo. YueOnuk. — M.: Jlanp, 2019. — 240 c.

Crnecapenko H.A. OCHOBBI OMOJIOTUH PA3MHOKEHUS U PA3BUTHA. Y YeOHO-
MeToanueckoe mocooue Jist BO. — M.: Jlans, 2020. — 30-C.

Congeit JIx. I'. Harmsggaas MegUIMHCKAs] OMOXUMH k. Y 4cOHOE TTOcoOne. —
M.: I'S0TAP-Menaua, 2020. — 168 c.

Teitnop . buonorus: B 3-x Tomax. — M.: JlaGoparopus 3Hanwmii, 2021. —
2021 c.

Tynskosa O. B. buonorus. Yue6noe noceoue. — M.: lupextmenua
ITa6aummar, 2020. — 450 c.

Tynskosa O. B. M36pannbsie BompockI‘@01Iei 6rogoruu. YuedHoe nocooue.
— M.: lupextmenua [Tabmummnar, 2020, — 147 c.

Tynukua E.M. O6mras 6uosiorust ¢ @CHOBaMH 3KOJIOTHH U ITPUPOI00XPAHHON
nestensuoctr / E.W. Tynukun. #~ M.: Academia, 2017. — 16 c.

VYuncon K., Yonkep [Ix. [IpuHIMIbL Y METO1bI OMOXUMHUHU ¥ MOJIEKYJISIPHOM
ouonorun. — M.: Jlabopatopus 3uanwmii, 2021. — 848 c.

[Manupo . C. buonornyeckas xumus. Yuednoe nocooue. — M.: Jlans, 2020.
—312c.

[ITycranoBa T. A. bu@inorus B cxemax, Tabiuiiax U pucyHkax. YueOHoe
nmocobue. — M.: @ennkc, 2020. — 142 c.

IllycranoBa T. A. Pemerurop no 6uonorun. ['otoumes k EI'D u OI'D. [{na

MOCTYTAIOIINUX B MEAUIIMHCKHE yueOHbIe 3aBeienus. — M.: dennkc, 2020. —
550 cC

HUDPPOBBIE*OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NUHTEPHET

1.http:/www.e-osnova.ru/- Xypuan «buonorus. Bee mis yuurens!»

2. http:/idigital. 1september.ru — O6mepoccuiickuii npoekt «Illkosa

1 PoBOro Bekay.

3 /http://school-collection.edu.ru - Kosiekmust iupoBeIx 00pa3oBaTeIbHBIX

PCEyPCOB.

4. http://www.electroniclibrary21.ru - Dnekrponnas Oubauoreka 21 Beka.

5. http:/lwww.ege.edu.ru - Odunmansabiii HTHGOPMAIMOHHBIA TOpTan EI'D.

6. http://www.zavuch.ru - Caiit s yauresei.



7. http://ecosystema.ru - DkoJoruIecKuii EHTP « DKOCUCTEMAY.

8. http://letopisi.org - JIeronucu.

9. http://nsportal.ru - ConaneHast ceTh paOOTHHKOB 00pa30BaHUsI.
10.http://proshkolu.ru— becruratHbI MIKOIBHBIN OPTAIL.

11.http://infourok.ru - BecruiaTHpli KOHCTPYKTOP CAHTOB JUISl YUUTEIIS.
12.http://multiurok.ru - BecraTHbIi KOHCTPYKTOP CAMTOB JIJISl YUUTEIIS.
13.http://bio.1september.ru - «5l uny Ha ypok OHo0THH. 1 CCHTAOPS
14.http://dnevnik.ru - JIneBHHK.pY.

15.http://www.krugosvet.ru - Dunuknonenus Kpyrocser.
16.http://www.uchportal.ru/ - Yuurensckuii moprai.

17.http://priroda.ru - IIpupoma Poccuu, HarmoHaILHBINA TTOPTAIL
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