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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJAEPKAHUS Y4eOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxeHus PIroOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETrO
obmero o6pazoBanus B Poccuiickoit deneparnuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOUW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruu Aa€T MpeacTaBiIeHHE O ILeNdx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasiejaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOrO MaTrepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpEeIMETHBIM W IPEAMETHBIM PpE3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NEeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosiorun (10—11 knaccel, 6a30BbIi YpPOBEHb) peaan30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEACTABICHUN O 30pOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe Mo OMOJIOTHHU YAEIEHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEACHUS B OKpYXKarolled NpUpOIHOM cpene, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CHUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosiorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3aj[au IIKOJIbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLUAIU3ALMIU
oOyuaromuxcs. M3ydyenne Omosoruu odecneynBaeT ycioBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUHU C
IPEICTaBICHUAMU U3 APYTUX YUEOHBIX MPEIMETOB, B YACTHOCTHU, PU3UKU, XUMUHU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOA0B K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEpKaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KyJbTYphl, ONpPEACISIONIME aJCKBAaTHOE TOBEJCHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM aesTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l (POpMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYeCcKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cOAEpX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOM OpraHu3anuu u
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KieTka kak Ouonornueckas cucrema», «OpraHuszM Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHUCTBUU B OTHOILICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHust yueoHoro npeamera «buosorus» Ha 6a3o0BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOIINX 3a/]1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUNH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL TPENCTABICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpaA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHajau3a JAaHHBIX O NYyTSIX pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydarommxcs oOmeil KyJIbTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHITH U OLICHUBATH SIBIICHUS OKPY>KaIOIETOo
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbBITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B TMPAKTUYECKOU JEATCIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTHUI U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEN cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COONIIOICHHE Mep NPODOUIAKTUKU
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTENbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Onoaoruu Ha 6a30BOM YPOBHE CPEHETO 001Iero 00pa3oBaHus
orBoguTcsi 68 wyacoB: B 10 xmacce — 34 wyaca (1 wyac B Hememo.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPABOM.
Ponp Ouonormu B (HOPMUPOBAHMM COBPEMEHHOM HAy4dyHOU KapTHUHBI MHpa.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW PUPOIbI (HAOTIOICHUE, SIKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METO]OB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOC(EepHBIA.

JdeMoHCcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKU. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. l[loanepskanue
OCMOTHUYECKOr0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHASL CTPYKTypa). XHUMHUYECKue CBoiicTBa OenkoB. buonornyeckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, IJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapodHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUE
YTJIE€BOO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenne u Qynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIMH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzel u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak menoctHas >xuBasg cuctema. OOmpe NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTpPOEHMsI MpoKapuoTHueckoil kierku. Knerouynas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u QpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: OIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas o000JI0uKa,
KapuoIuia3Ma, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOM IPUPOEH.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHYECKHX AJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObIY, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOeHHUS KIETOK PACTECHHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OIHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEpPreTuueckuidi oOMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buibl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. OPDHEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢hopmbl xu3HN — BUPYCHI. MicTopust oTkpsiTus Bupycos (/1. WM.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc mmmynoxaeduimura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl U cxembl: «Tunel nutanus», «Merabonusmy, «MuUTOXOHAPUSY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anminkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHM3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUKI KieTku. WHTepdaza U MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBII Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrnyeckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOTrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBaHUE
OpPraHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHSI OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. Ilpouecchl, MPOUCXOAIINE HA CTaAusX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHMKM U SIMYHUKUA. OOpa3oBaHHWE W PA3BUTHE IOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEPMAaTOreHE3 M OBOIEHES.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK U crepMaro30ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3zButhe. TUIbI
NOCTAMOPHUOHAJIBHOTO PAa3BUTHA: NpsMOE, HempsiMmoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pazButue pacteHuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouabl
MJICKOIIUTAIOWIETOY, «SHIIeKIIeTKa MJIEKOoNuTarIero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopuas pab6ota Ne 4. «M3ydeHwe CTpPOCHHS IOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmet u 3a1aun reHETUKU. MIicTopus pa3BuTHs T€HETUKUA. POIb IMTOJIOTUH
1 SMOPHOJIOTUH B CTAHOBJICHMM TCHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeJIOBAHUS MPU3HAKOB, yCTaHOBJIEHHBIEC . MeHenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO-00pa3us THOPHUIOB IIEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBAHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEUIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJIS1 OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUIECHHOMY HACJIEJOBaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUsI HACJIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMOCcOMBI. ['oMorametrHele M reTreporaMeTHble OpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonnyecTBEHHBbIE M KaYE€CTBEHHBIE MPU3HAKH U HX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalrmoHHas U3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOABI TE€HETHKU
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IIMTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemenHOE ONIPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBONOBbIE KHETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUEHUE MEIUIIMHCKOMN
TCHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHN YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuet w cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomoruyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3aumonencTBUEe AJUICNIBHBIX T€HOB», «l'€HeTMYecKue KapTbl PpPACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTumnbl uYenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTruka rpynm KpoBuw», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenekuus opranu3mMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JIOMECTHKALMS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOTooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKAECHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBBI U MHAMBUIYAJIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otpanénnas rtuOpuausanus U €€ ycrnexu. VCKycCTBEHHBIM MyTareHes |
[IOJIyYEHHUE IOJMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

brorexHosOrus Kak OTpacib NPOHU3BOACTBA. ['€HHas HMH)KEHEpus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTEHUM.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmembl. MO -  reHeruyecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTh OuoTexHoyuorum», «Kierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbI U JOCTHXKEHHUS CEJIEKLIHH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHMA IIPOTPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
IPaXXIAaHCKON UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONpEACJICHUIO, HaJlWuyMe MOTHUBAllMM K OOyd4YeHHI0 OuOJOoTruu,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIHUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LN U CTPOUTH KUZHEHHBIE TUTAHBI.

JIMYHOCTHBIE PE3YyJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHs» HOCTUTAtOTCA B
CAUHCTBE YYCOHOM M BOCIHUTATCIBHOM JIEATCIPHOCTH B COOTBETCTBHUU C
TPAAUIMOHHBIMU POCCUMCKUMH COIMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS W
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEHW TNO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY WM IPABOMOPSAKY, YEIIOBEKY TPyJa U CTAPILIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOT0 OTHOUIEHUS] K KYJIbTYPHOMY HaCIEIUI0 U
TPpaAULMSIM MHOTOHAILMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUpPOIE U
OKPYKAIOIIEN CPELE.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOro mpenmera «buomorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTH M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[€HHOCTHBIX
OpUEHTAIlMM, TO3WTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX



TPAJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOU ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kaaHCKOro BOCTIUTAHMS

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOINOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATETbHOCTH TMpPU CO3AaHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIFOJICH ¢ Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSMHU U
COIMAILHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UICHTUYHOCTH,
NaTPUOTU3MA, YBAKEHUS K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH TEpE.
PonuHol, ropmoctm 3a cBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MTAMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWUOJOTUM, TMOHMUMAHUSI 3HAYCHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOTO HApPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OpPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOr0O OyAYyLIEro;



OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJIUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMS KYJILTYPHI 310POBbSI U
IMOIMOHAJILHOTO 0JIarONoJIyYns:

MOHMMAaHUE U peau3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3mopoBO€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKHX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hPM3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE IEHHOCTU TMPAaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPY10II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud ©  pPean30BBIBATH
COOCTBEHHBIC KU3HECHHBIE TIJIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIIICHWE YPOBHS DKOJOTUYECKON KYyJIbTYphI: MPHOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJICACTBUNA ISt
OKPYKaroUIEn Cpebl;

OCO3HAaHHME TJI00ATBLHOTO XapaKTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTh HCMOJB30BaTh MNpHUOOpETacMble MPU HU3YYEHHUU OHOJIOTHUU
3HAHUS M YMEHUS TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbLHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE pPABHOBECHUSA B HKOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEphl);

AKTUBHOE HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaAIOUIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MIPAKTUUECKOMN NIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOET0 MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE cherudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJik B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpe KakK O €IMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOIIecTBa, B TMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH MpodsieM
COXpPaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEeIIaTh PECypCHble  MPOOJIEMbI  pPa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIXO0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWMOJOTUYECKUX 3HAHUM B IEIAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TpaMOTHOCTH OOydarommxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHUE CYUIHOCTU METOJOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISANINX B HEM M3MEHEHUH,



yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTENIBHO HCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHMS JUIS
pelieHus mpo0yieM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIEOBATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

FOTOBHOCTh M CHOCOOHOCTh K  HEOPEPBIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTAMHU.

METAIIPEJMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHs yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCUUIUTMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPaKarolIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOIIECC,
CUCTEMA, HAy4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe,  HM3MEpPEeHHE, OKCIEPUMEHT W JAPYTHX),
yHHUBEpCaJbHble ydeOHble JeHCTBUS (TO3HABAaTENbHbIE, KOMMYHHKAaTHUBHBIE,

peryJsiTUBHBIC), o0ecreunBaroIIne dbopmupoBaHue GyHKIMOHABHON
IPAMOTHOCTH W  COLMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCsA, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIMCIUTUTMHAPHBIE,

MHPOBO33pEHUYCCKNE 3HAHWS W YHUBEpPCaJIbHbIC yYeOHBIE JCUCTBUS B
MO3HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPAMMBI CPEIHET0 OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaajaenue YHHBEPCATbHBIMHU yueOHBIMU NMO3HABATEJILHBLIMH
AEUCTBUSIMM:

1) 0a30BbIe JIOrHYecKHe AeliCTBUSA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPHU OCBOCHHHM 3HAHMK TPHUEMBI JIOTHYCCKOTO MBIIUICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpENCNATh IETU JeATCILHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUH HUX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIBTATHI ACATEIHHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHHS (PaKTOB M SIBIICHHUMA
YKUBOU MPUPOLBI;



CTPOUTH JIOTMYECKHE pPAaCCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYITHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSITh CXEMHO-MO/ICJIbHBIC cpeactBa IS IIpEACTaBICHUS
CYILIECTBEHHBIX CBSI3¢H M OTHOLICHUH B M3y4aeMbIX OMOJOTHYECKUX OOBEKTaX, a
TAaK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOJAA,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IJIaH pEHICHUS MpoOJeMbl ¢ Y4ETOM aHalIM3a HWMEIOIIMXCA
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATENBHOCTH;

KOOPJIMHUPOBaTh W  BBIIOJHATH padOTy B  YCJIOBHUSIX PEATBHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELICHUH KU3HEHHBIX POOIIeM.

2) 0a30BBIE HCCJIE0BATEIbLCKHE AelHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIEOBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBl JESATEIBHOCTH IO TMOJIYYEHHIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETALHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHI0 B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUEOHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILLICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, MPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISTh LEJICHANPABICHHBIA MMOUCK TEPEeHOca CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPEY;

yYMETh IMEPEHOCUTh 3HAHUS B IMO3HABATEJIbHYI0 U MPAKTHUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE HJEU, MpeiaraTh OPUTHHAIbHBIE TMOIXOAbl U PELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAY4YHO-TIOMYJIIPHON JUTEparype, OHOJOTUYECKUX CIIOBapsiX U
CIpPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3HpPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpeCTaBICHUS, KPUTUUECKU OIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3alpPOChl U MPUMEHSATH PA3MUYHbIE METOJbI MPU MOUCKE U
otbope Ouosorndeckor mHOpMaIMKM, HEOOXOAUMOM JJI BBITOTHEHUS YYCOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HWCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMy  TMPEACTABICHUS
Oononornyeckor nHpopmanuu (cxemMbl, rpaduKy, 1UarpaMmbl, TaOIHIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa MNpu padoTe ¢
Oouonornueckoi uHGpoOpMauued: NPUMEHATh XUMHUYECKHEe, (u3nMueckue Hu
MaTE€MaTUYeCKUe 3HaKU W CUMBOJBI, (OpMYJbl, aOOpeBHAaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJ€Th  HABbIKAMU  pAaclO3HaBaHWA U 3allUThl  HUH(pOpMaLMH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgilaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o01enue:

OCYILECTBISITh KOMMYHUKAIIMU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOTIPOCHI, BBICKA3bIBATh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS MpeiaraeMon
3aJa4M, YYUTHIBATb MHTEPECHl M COTJIACOBAHHOCTH MO3UIUN APYTUX yUYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHUS U B3aUMOJICHCTBUSA, MOHUMAThH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU opme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.



2) coBMecTHas JeITeJIbHOCTh:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON U WHIMBUAYaJIbHOU
pabOThI IpH peIIEHUU OUOJIOTHUECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUN Y4eOHOH 3aauH;

BBIOMpPATh TEMAaTHUKy W METOJbl COBMECTHBIX JAECUCTBUI C y4€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTb U
KOODAMHUPOBATh JIEUCTBUSL MO €€ JIOCTWKECHHIO: COCTaBJIATH IUIAH JECHCTBUM,
pacmpeneniarb pojud ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YaCTHHKAa KOMaHIbl B
001U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npemjlaraTb HOBBIE IIPOEKTHI, OLICHWBATh HJEH C IMO3WLIHMH HOBU3HBI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IUYHBIX
CUTYaLIHUSIX, TPOSABISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJTUBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS J[UIA BBIABICHUS MpOOJIEM M HX
pEIIeHUs B )KU3HEHHBIX U YY€OHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 3/10POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyd B 00pa30BaTEIbHOM
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacIMpATh paMKH Y4EOHOTO MpeaMeTa Ha OCHOBE JIMYHbBIX MPEIOYTECHHUI;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHMUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW SPYAMIIMHU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSIHHO MOBBINIATH CBOW 0Opa30BATENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;



BIAJCTh HAaBBIKAMH  TO3HABATENHLHON  pediieKCHMH KaK  OCO3HAHUS
COBEpIIIACMbIX JIEUCTBHA H MBICIUTENBHBIX TIPOIECCOB, WX pE3yJIbTATOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI peIICKCUU ISl OIEHKH CHUTYalluH, BHIOOpA
BEPHOT'O PEIICHUS;

yMETh OIICHWBAaTh PHCKH W CBOCBPEMEHHO NPUHUMATH PEIICHUS M0 MX
CHI)KCHHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTBI JPYTHUX TMPU aHAIM3E pPe3yJIbTaTOB
JIeSITEIIbHOCTH;

3) npuHsaTHE ce0Osl U APYTrUX:

IPUHUMATH CeOsI, TOHMMAasi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeATEeTLHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIIMH JIPYTOTO YeJIOBEKa.

INPEJMETHBIE PE3YJIbTATBI

[IpeameTHble pe3ynbTarbl OcBOeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUyYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM MO OCBOCHUIO, MHTEPIPETALUU U
npeo0pa30BaHUI0 3HAHUM, BUJBI JESITEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSIX, a TAKXKE€ B PEATbHBIX
JKU3HEHHBIX CUTYyallUsiX, CBS3aHHBIX ¢ Owuojorueil. B mporpamme mnpeaMeTHbie
pE3yNbTaThl IPEACTABICHBI IO TO1aM O00yUYEHUS.

[IpeameTHBIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeameta «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIK OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOU €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBaTh COJICPKAHUE OMOJOTMYECKUX TEPMUHOB U TIOHSTHIA:
JKWU3Hb, KIJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W IPEBpaIlCHUE
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H



IIPOUCXO0XKJIEHUS KyJIbTYpHbIX pactennii H. M. BaBuiiosa), onpenenarb rpaHULIbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJIaMH HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJIBWJKEHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOITYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB W MPEBpAIICHHs SHEPTUU B KIETKe, (POTOCHHTE3A,
IUIACTUYECKOT0 M 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO03a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS I OOBSCHEHUS OMOJIOTHMYECKHX
IIPOIIECCOB W SIBJICHWUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKPY>KaIOILUX JII0/IeH, COOII0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYKaroLIei
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTHKEHUN
COBPEMEHHOMU OHoJI0THHU u OMOTEXHOJIOTUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pEeIIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJa4yd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAaHUE, CLEIMJICHHOE HacjeI0BaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpeCKa3aHUsl HAcJIeOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIHOIATH
npaBuia npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP>KAHMSI, BKJIIOYAIONIYIO I[ICEBJOHAYYHbIE 3HAHUS W3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(OpPMALIUU, HAYYHO-MIONYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWN B OHMOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUS ydeOHoro mnpeamera «buonorus» 6 11
Kacce JOJDKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTH 3HAHUNW O MECTE U POJIM OMOJIOTHUHU B CHUCTEME HAYyYHOIO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAay4YHOM KapTHHbl MHpa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHICKUX U
3apyOeXHBIX Yy4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA ISl pEIIECHUS KU3HEHHBIX 33/1a4;

YMEHUE PACKpbIBATh COJIEpkKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHUMN:
BU/I, TIONYJISALNS, TeHOMOH, IBOJIOLMS, ABMUXKYIIUE CUIBI ((PaKTOPHI) HBOJIOIUH,
IPUCHOCOOJIEHHOCTh OPraHu3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTbI, KOHCYMEHTBI, PEAYUEHTbl, LENH MUTaHUsi,
HKOJIOTHYECKas Mpamua, OMoreoleHos, onocdepa;

yMEHUE Hu3Iaratb OWOJOTHYECKHE Teopuu (PBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DOBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrea K. M. baspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nyteit somonuu A. H. CesepiioBa, yuenusi o ouochepe B. W. Bepnaackoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIO/IEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, IPOLECCOB W SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIMYMHAMU, OOBSICHEHHE MOJTYYEHHBIX
pe3yJIbTaTOB, WCIOJb30BAHHBIX HAYYHBIX IOHSTHH, TEOPUNA U 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJSALHMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolEHO30B U JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJEICTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DAKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEIIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATh MOJIyYE€HHbIE 3HAHUS Ui OOBSICHEHUS OMOJIOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOIMMOCTH HCHOJb30BaHUS JIOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTapHble OMOJOTUYECKHUE 3a/layd, COCTABJISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHUE BBIMOJHATh JIA0OpAaTOpHBIC W TpaKkTUYeCKue paboThl, COOII0IAThH
npaBuia mpu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UCTOYHHUKOB (CpPEACTBA MAacCOBOM MH(OPMALIMU, HAYYHO-MOMYJISIPHbIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMBbI

COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

00o00m1as OMOJIOTUYECKYI0 MH(OpPMALMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO
UCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmmorexa LIOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE Bpems 1 bubnuorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acosB

Bcero

IIpakTHYeckue

padoTsbI

buosorus B cucreme Hayk

Meto/1bl TO3HAHUS KUBOU PUPOIBI.
[TpakTrueckas padora Ne 1
«HMcnonp30BaHUE PA3THUUYHBIX
METO/IOB IPU U3yYECHUU
OHOJIOrHYECKUX 00BEKTOBY

buonornueckue CHCTEMBI, TPOLIECCHI
U UX U3y4YCHHE

XUMHYECKHM cocTaB KIeTKH. Bona n
MUHEpaJIbHBIC COTH

0.5

benku. CoctaB u cTpoeHue 0eIKoB

depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha mpUMEpe aMHJIA3bI
WM KaTaJiasbl)»

Vraesonasl. JIunuael

0.5

10

Hyxneunnoseie kucnotsl. ATO

Hcropus u MeTOIbI NU3yUEHHS
kietku. Kinetounas teopust
KieTka xak meocTHas KuBas
cHcTeMa

11

CrtpoeHue 3yKapuOTHIECKON KIIETKH.
JlabopaTtopHas pabota Ne 2
«M3y4eHne cTpOeHUS KIETOK
pacTeHHUid, )KUBOTHBIX, TPHOOB U
OaKTepHii Mo MUKPOCKOIIOM Ha
TOTOBBIX MUKpOIIpemnapaTax u ux
OIHCaHHUE»

0.5

12

OOMeH BEIIECTB WU META00IU3M

13
14

®otocuHTe3. XEMOCHUHTE3

DHepreTUYecKuii 0OMeH

15

JKuzneHHbIl UK KIeTKU. [lenenue
KJIeTku. Muto3. JIaboparoprast

0.5




pabota Ne 3 «HabGumronenre MuTo3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnaparax»

16

17

Buocunres Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancnsamnus — 6uocuHTE3 OENKa

18

Hexnerounsie popMbl )KU3HU —
BUPYCEHI

19
20

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB

Meiios

21

OO0pazoBaHue M pa3BUTHE TIOJIOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopuas padora Ne 4
«M3ydeHne cTpoOeHUs NOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOITpenaparax»

0.5

22

23

24

NHnuBunyansHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJEACTBEHHOCTH U U3MEHYUBOCTH

3aKOHOMEPHOCTH HACJIEI0BaHUS
pu3HaKoB. MoHOruOpuaHOE
CKpeIllMBaHUe

25

JurnbpuHoe ckpemuBaHye. 3aKOH
HE3aBHCUMOTI'0 HACIICIOBAHUS
MIPU3HAKOB

26

CueruieHHOe HaclIe0OBaHue
npu3HakoB. JlaboparopHas pabota Ne
5 «M3yueHue pe3ynbTaToB
MOHOTHOPUIAHOTO U AUTHOPUIHOTO
CKpEeLIMBaHUs y Ap030(UiIbl Ha
TOTOBBIX MUKpOIpenapaTax»»

0.5

27

28

T'enetuka nona. Hacneqosanue
HpI/ISHaKOB, CHCIINICHHBIX C IIOJIOM

N3menunBocts. Henacnencrsennas
M3MEHYUBOCTH. JlabopaTtopHas
pabota Ne 6. U3yuenue
MOIU(PHUKAITMOHHON U3MEHUNBOCTH,
MOCTPOECHHE BapHAIlMOHHOTO psiaa U
BAPUALIMOHHON KPUBON»

0.5

29

HacnencrBenHass "BMEHYMBOCTb.
JlabopaTtopHas padota Ne 7. «Ananu3

0.5




MYTaIUi y 1po30(HIbl Ha TOTOBBIX
MHUKpOIIpernapaTax»

30 I'enernka uesoBeka 1 0

PesepBubIil ypok. O60061ICHHE TTO
31 TeMe «HacnencTBeHHOCTE U 1 0
M3MEHYMBOCTH OPTaHU3MOBY

32 Cenekius Kak HayKa U MpolLece 1 0

MeToabl 1 JOCTUKEHUS CEIEKIUU
33 1 0

pacTeHUH U KUBOTHBIX

buorexnonorusa xak 0oTpaciib

34 1 0
IIpOU3BOJACTBA
OBIIEE KOJIMYECTBO YACOB I10 34 4
ITPOI'PAMME
YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI J1JI51 YYEHUKA
* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AkiimonepHoe o61miectBo «M3marenscTBo «IIpocBemienne»
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