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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJIENICHNs] TOAXO0A0B K (OPMHUPOBAHUIO COJACpPNKAHUS Yy4yeOHOro MpeameTa
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01mecTBa. COrjlacCHO Ha3BaHHBIM IMOJIOKEHHSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMU TPOTPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruum Aa€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeleiieHue Io pasJeiaM U Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuasia ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEM 00yYaroImmnXCsl.

B mporpamme 1o OuoNOTMM TakXKe YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHUIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMS.

B nporpamme no 6uonorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOTWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABJICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJOTUYECKOTO MBILUICHUS, MPEACTaBICHUI O 3J0pPOBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM TSI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4HKcje: NpOPUIAKTUKY HACIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS HKOJIOTUYECKU
1EJIeCO00pa3HOro TMOBEACHUA B OKpYXKAIOIIEeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buonorus» MpoOaUKTOBAHO HEOOXOIMMOCTBIO 00eCIIeueHUs



YCIOBUH ISl PEIICHUsI OJHOM U3 aKTyalbHBIX 3ajau IKOJIHOTO0 OHOJOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOyUYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K W3MEHEHUSM JUHAMHYHO Ppa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUPA.

buonoruss Ha ypoBHE cpeaHero o0OIero 0o0pa3oBaHHS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX MPU3HAKAX — YPOBHEBOW OpPraHU3aldd W 3BOJIIOLUH, CO3TAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe30macHoOro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOIOTUS UMEET TAKXKE JUIsl pELICHHUs] BOCTIUTATENNbHBIX U
pa3BUBAIOMIMX  3aJad  CpeJHero  obmero o0pa3oBaHUsA,  COLUAIM3ALNU
oOyuaromuxcs. M3ydyenne Ouosorun odecneynBaeT yciuoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAllMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIHOCOOCTBYET HMHTErpaliyd OHOJOTMYECKUX 3HAHUU C
NPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O NpeJHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY Jisi ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHUIO €ro COAEp>KaHUs, TMPEACTaBICHHOr0 B Iporpamme 1o
OHOJOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM YypOBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOoCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YEJIOBEKa B OKPYIKAIOIIEH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUECKOM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITY>KaT OCHOBOM 7151 (popMUpOBaHUs
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH,  CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAEpX)aHUS y4yeOHOro Marepuajga B IPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOU MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIICJICHBI CIIEIYIOLINE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KieTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpPraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M MPUOOPETEeHHE YMEHHU
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOW MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus ydeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOIMINX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNA O E€CTECTBEHHO-HAYYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOMIMXCS TO3HABATEIbHBIX, MHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLEHUBATH SIBICHUSI OKPYKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, MOJYYECHHBIX IpHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YEIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

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

OCO3HAHUE IICHHOCTH OWOJOTMYECKUX 3HAHWU ISl TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAyUYHbIE NPEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPXKXAHUE OBYUYEHUA
10 KJTIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW TPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAaHHUE,
U3MepeHue, KilacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpraHU3AINU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUUHAsS CTPYKTypa). XHUMHUECKHE CBoicTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



®depmentsl — Ouonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKkTo3a) M MoJucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HyxneunnoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIMH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapyXHas memOpana, moiiekyael /IHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHuecKas U mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxaenne MUTOXOHJpUM W T1iactun. Bunbl mnactun. HememOpaHHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUONH, PECHUYKH,
KIyTUKHA. OyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcrOpPT BEWIECTB B KIIETKE.

JdeMoHCTpanum:

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

Muarpammel:  «PacripeneneHue  XUMUYECKUX 3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupr u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbl OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotbl. JJHK», «CtpoeHue MoseKybl



AT®», «CtpoeHue 3yKapuOTHUYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sqipa KIEeTKu», « Y TIeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHUE MJii MPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MUKPOIpEnapaTbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble 1 NIpaKkTHYeCKUE PA0OTHI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHUs KIETOK PACTCHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWIAIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Ipoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTpOoQHBIN U reTepoTpodHsiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CBeroBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPpdhekTuBHOCTh (hOTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausaue ycnoBuii cpenasl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKW3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenune u ero Buubl. KuciopogHoe OKHCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil mHpopmanuu B KiIeTKe. | eHETWYECKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHciasuuu. KomupoBanwe amMuHOKHUCIOT. Ponbs pubGocom B
OonocuHTe3e Oemnka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mctopust oTkpsiTus Bupycos (. U.
HBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnm pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BHUY) — Bo3Oyaurens CIIM/la.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbrios, /. U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nuTaHusy, «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: moaenu-anmuvkauuu «Yasoenne IHK u tpanckpunumsy,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KrnerouHplii UK, WM SKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccrl, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIBI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HaJABOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meito3a. IIponecchl, mpoucxosiue Ha CTaAusX Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUH CMBICT H
3HAYEHHUE MEHO03a.

["ameTorenes — mnpouecc 0O0pa3oBaHUsl MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEPMATOre€HE3 M OBOIEHES3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro3ouoB. OIUIog0TBOpEHUE.
ITaprenorenes.

WunuBuayansHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisiusi, opraHoreHe3. IloctamOpuonanbHOe paszButue. TUIbI
NOCTAMOPHUOHAIBHOTO PAa3BUTHA: NPsSIMOE, HempsiMoe (JIMYuHOYHOE). BrusHue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy [BETKOBBIX pacTeHu», «BereratTuBHOE pa3MHOKEHUE
pacteHuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenmpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIC CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOIIETOY, «SHleKIIeTKa MIIeKONUTaroero», «Kapuokunes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora No 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHMKA
KOpENIKa JyKa Ha TOTOBBIX MUKPOIIpEnaparax.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKPOMIPENapaTaxj».

Tema 6. HacsiencCTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. MIctopus pa3BUTHA T€HETUKU. Posib iuTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiIam pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJabl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKHM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ eHeTnYeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUs MPU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHus. IIpaBuno JOMUHMpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unore3a yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenMBaHWEe. 3aKOH  HE3aBUCHUMOTO  HacJeOBaHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIMBaHUs
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO T'eHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOraMeTrHsle M TreTeporameTHble oOpraHu3Mbl. HacimemoBanwue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi M BapyualliOHHAsT KpUBasl.
Hopma peakuum npuszHaka. KonuuecTBEeHHbIE M KaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYMBOCTh. Meio3 U TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTU. MyTaliMoHHasi U3MEHUUBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEIOBEKA: TCHHBIC OOJIE3HH,
OOJIE3HH C HACJEICTBEHHOM MpPEeIpacroyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTHKH, TPOPIIAKTUKA U JICUCHUSI T€HETUYECKHIX
Oomne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHl  Tamer», «JurubpumHoe  CKpelluBaHHEY,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpellMBaHus»,  «Meho3y,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBaHUS,
CUEIJIEHHOTO0 € TmoioM», «KapHhOoTuIbl YeloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYUBOCTHY.

OOopynoBaHue: MoAENU-aMIIMKAIUA «MOHOTHOPUIHOE CKpPELIMBAHUEY,
«Hemonnoe npomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(GbopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mMOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHnas pabora Ne 6. «M3yuenne Moau(UKAITMOHHOW U3MEHUYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

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

Tema 7. Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJIa, ITAMM.

CoBpeMeHHbIE METO/bI ceNeKIMH. MacCoBBI U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelmnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIMHT.
Otpanénnas rtuOpuansauus M €€ ycnexu. VCKycCTBEHHbIH MyTareHe3 M
IIOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHUKPOOPTraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHanTHoW JIHK wu TpaHcrennsix opranuzmoB. Kietounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHNUE PACTEHUM.
KiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okosoruueckue W dTtudeckue  mpoosmempl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpersl: H. M. BaBunos, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
HBaHoB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamnusy», «Padotel akagemuka M. @. lBaHoBay,
«lomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble U npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 11O
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cpefaHero oOumiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA TMpeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalWyhe MOTHUBAIlMM K  OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHAE HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATENBHON JIESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TMPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUA, PpA3BUTUS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYJbTYPHOMY HACICIUIO U
TPAAUIIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYAIOITUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHA 00YUYaOIIETOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HbIMU YOCKACHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXJIEHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe.l
Ponunoi, ropaoctu 3a cBOM Kpad, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPOIILIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 310POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryspHas Quznyeckas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJI HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIIUAX, YTPOXKAIOIIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPY/AY, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYAO0JIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HWHTEpEC K pa3u4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€J1IeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
MJJAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKAIOIIEU CPELBI;

OCO3HaHUE TJI00ALHOTO XapaKTepa JKOJIOTHYECKHX MpoOJieM U MyTed uxX
peuieHus;

CIIOCOOHOCTh HCIOJI30BaTh MPUOOpPETAaEMble TPH HW3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUsI TpPU pelieHud NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJOB,
aKocucTeM, brochepsr);



AKTUBHOE  HENpUATHUE JCUCTBUM, NPUHOCIIIMX BpEI  OKPYXKaKOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIIPaBIICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIBCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUPA;

MOHMMaHUEe chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MpeCTaBICHUS] 00 OKPYKAIOIeM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OWOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUHM OWOJOTHYECKUX B3HAHMK B IEJSIX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPpaMOTHOCTH OOydarommxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TOJydaeMble 3HAHUS IS aHaiu3a u
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAy4yHBbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIIBHO HCIIOJIh30BaTh OMOJIOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBUH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYWMble i1 (OPMHUpPOBAHUS MHUPOBO33PEHUS OO0YyUaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHLIMI, THIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIeHWe, HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Yy4YeOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMHM OOYy4Yaloluxcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHOM MTPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPAMMBI CPEJHET0 OOIIEro
o0pa30BaHMsI JOJIKHBI OTPAXkKAaTh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananuza, cMHTE3a, CpaBHEHUSI, KjIaccu(pUKaIiu, 0000I1eH s ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MOHATUSAMH);

ONpENENATh UEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHHUSI, COOTHOCUTD PE3YNIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAKTOB U SIBJICHUM
YKUBOU MPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHIYKTUBHbIE, JEAYKTHUBHBIE, IIO
aHaAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHs] MPOOJIEMBI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEHICHUU KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeliCTBUS:

BJIAJE€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHus NpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHUSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIIBHOCTA IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, NPeoOpa3oBaHUI0 MU NPUMEHEHHI0 B Y4eOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATBHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (OpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYalLIHSIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI JUIS JI0Ka3aTelbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh IIOJyYEHHbIE B XOJE pEIICHUS 337auyd  pe3yJIbTarThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA MOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANTBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTUYECKYHO 00JacTH
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OPUTHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE allbTePHATUBHBIE PELICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAINK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIONMYJIAPHOM JUTEpaTrype, OHOJOTHYECKHX CIOBapAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHUS, KPUTUIECKUA OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3TMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHITIOJHEHUSI yUeOHBIX
3aj1ay;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
Oouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmenme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMUCKYCCUM TIO CYIIECTBY 0OCyXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HEBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOIEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HaAMEPEHUs IPYTUX JIIOJICH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBHUAYaJIbHOU
paboThI IpH peleHnr OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ MTOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIHiA pe3yNIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLIEHHMBATh HUIAEHU C TO3ULUUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHNe YHUBEPCATbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHUS MpodsieMbl €  YYETOM
UMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaThb OCO3HAHHBIM BBIOOP, apryMEHTUPOBaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

cioco0CcTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  pedieKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI PePICKCUHN IJId OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILICHHS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX NpPU AaHaIU3€ pPe3yJbTaTOB
NEATENbHOCTH;

3) npuHsATHE ce0Osl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AaHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[TpenmeTrHble pe3ynbTaThl OcBoeHUs mHporpamMmbl COO mno Ouosioruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUI B Pa3iMuYHBIX Y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T01aM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUs ydueOHoro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMeH BeEIIeCTB U IpeBpalleHue
HHEPrUM), TOMEOCTa3 (CaMOperyJssius), YpOBHEBask OpraHu3alisl )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBuiioBa) u yduenus (0 meHTpax MHOTooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLECCOB W SIBJIICHHI, OpraHU3alus U IPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHUU MOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
AYKapHuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKe, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C Ienplo obecriedyeHus 0€30MacHOCTH CBOETO 3J0POBbSI U 3I0OPOBBS
OKPY>KaIOIIUX JIFO/ICH, COOMIOIEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOIH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CIEIJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl MpelCKa3aHUsl HaclIeJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBIMOJIHATh JTA0OPATOPHBIE M MpPaKTUYECKHe padOThl, COOIIOIAThH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHS, O BKJIAQJ€ POCCHMCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHS )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJIOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALUSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMu  MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoreoleHos, onocdepa;

YMEHHE WH3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAsA Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBiICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
ONKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3alus U IMPOBEJCHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIJABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEeMbIMH BEIUYHMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOIb30BAHHBIX HAYyYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC TMPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJIALNWNA, MPOAYLIEHTOB, KOHCYMEHTOB, pEIyIIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpeHOca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaX, AHTPONMOTCHHBIX H3MEHEHUW B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B IOBCEIHEBHOMN
KHU3HU C 1eNplo obecriedyeHus: 0e30MacHOCTHM CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO TMOBEJCHHSI B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOM OMOJIOTHUH JIJIS1 PAIIMOHATILHOTO TIPUPOIOTIOIH30BAHNUS;

YMEHUE peliaTh dJIEMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1€MW MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HAKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo 4acoB DJIeKTPOHHbBIE
HauMenoBaHnue pa3aesioB H TeEM nudpoBLIe
Ne n/m P Kounrpoabnsie IIpakruueckue (udpp )
NMPoOrpaMmblI Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 buosorus kax Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cCUCTEMBI M KX OpPraHU3aIlys 1 bubmorexa LHOK
p t https://m.edsoo.ru/7f41¢c292
. bubmuoreka [{OK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 IKHM3HEACATENBHOCTS KIETKH 6 https://m.edsoo.ru/7f41¢c292
Pa3zMHOkeHUE 1 HHAMBUAYATLHOE PA3BUTHE bu6nmorexa LIOK
5 5 1
OpraHU3MOB https://m.edsoo.ru/7f41c292
6 HaciaencTBeHHOCTh U U3MEHYHUBOCTD 8 15 bu6mmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3MoB. OCHOBBI 3 bubmmnoreka HOK
OHMOTEXHOJIOTHH https://m.edso0.ru/7f41¢c292
bubnmorexa LIOK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
1 buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
02.09.2023 https://m.edsoo.ru/863e632a
Merto/1bl TO3HAHUS JKUBOW IPUPOIBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonp30BaHne pa3TMIHBIX 1 0.5 bubmorexa LHOK
P ' 09.09.2023  https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUYEHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonoruueckue cucTemsl, MpoIECCH 1 bu6nmoreka [JOK
U UX U3y4YEeHHE 16.09.2023  https://m.edso0.ru/863e6564
4 XuMUYeCcKui cocTaB KieTku. Boga u 1 bubmuoreka [JOK
MUHEPAIIBHBIE COJIN 23.09.2023 @ https://m.eds00.ru/863e674e
bu6mmoreka [IOK
> beamat. Cocras i crpoetine benko 1 30.09.2023  https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTtopHas
6 pabora Ne 1 «3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTHYECKON aKTUBHOCTU ' 07.10.2023  https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJTU KaTajiasbl)»
bu6mmorekxa [IOK
! YreBozet. JiumHaL . https://m.eds00.ru/863e6870




14.10.2023

bubmuoreka [JOK
8 Hyweutiosbie khenorer. AT 21.10.2023  https://m.edsoo.ru/863e6d5¢c
9 Hcropus u MeTo bl U3y4EHUS bubnuoreka [IOK
kietku. Kinerounas teopust 28.10.2023 = https://m.edsoo.ru/863e6e88
10 KiteTka xak menocTHas xKuBas
cucremMa 11.11.2023
CrpoeHnue 3yKapuoTUYECKON
kietku. JlabopaTopHas padora Ne 2
«M3ydeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edso00.ru/863e6ff0
. 18.11.2023
OakTepui 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOITpErapaTax u ux
OITHCAHUE
bu6mmoreka [IOK
12 O6MeH BeIeCTS KM META0OH3M 25.11.2023  https://m.edsoo.ru/863e766¢
bu6mmorexa [IOK
13 Porocumres. Xemociires 02.12.2023  https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTicckui 0omen 09.12.2023 https://m.edsogru/863e7aae
’KuzHeHHbIN UK KISTKU. [leneHue
KJeTku. Muro3. JIabopatopHas
15 pabota Ne 3 «Habmronenne Mutos3a B 0.5 bubmmorexa [IOK
16.12.2023  https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOPEITKa JTyKa Ha
TOTOBBIX MUKpPOIIpErapaTax»
16 buocunTes Oenka. Peakimst bu6mmorexa [IOK
MaTPUYHOTO CUHTE3a 23.12.2023 @ https://m.eds0o.ru/863e796e
17 Tpancnsius — Ouocunres Genka bubnnorexka [JOK




30.12.2023  https://m.edsoo.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — bubmumoreka [IOK
BHPYCHI 13.01.2024  https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 DopMBI pa3MHOKEHHSI OPTaHU3MOB 90.01.2024 https://m.eds00.ru/863e81b6
T https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meitos 27.01.2024  https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omno10TBOpEHHE.
21 Jlaboparopnas pabota Ne 4 05 bubnnoreka [JOK
«M3ydyeHne CTpOCHUS NOJIOBBIX ' 03.02.2024  https://m.edsoo.ru/863e81h6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax
99 WNunuBunyanbHOE pa3BUTHE bu6mmorexa [IOK
OpraHu3MOB 10.02.2024  https://m.eds00.ru/863e8436
93 I'eneTnka — Hayka o bubnuoteka [JOK
HAaCJIEJACTBEHHOCTH ¥ H3MEHYUBOCTH 17.02.2024  https://m.eds00.ru/863e86f2
3aKOHOMEPHOCTH HACTIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpUTHOE bubmorexa HOK
P ' e 24.02.2024  https://m.eds00.ru/863e8878
CKpEIINBaHUE
UTHOPUIHOE CKpelUBaHue. 3aKOH
25 feBaBI/II:()ZI/Ii[/IOFO Hainlj OBaHUsA bubmorexa HOK
A 02.03.2024  https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HacleJ0BaHUE
26 npusHakoB. JlJabopaTopHas padora 05 bubnnoreka [JOK
Ne 5 «MI3yueHue pe3ynbTaToB ' 09.03.2024  https://m.edsoo.ru/863e8c60

MOHOTHOPUAHOTO U TUTHOPUIHOTO




CKpEIMBAaHUA Y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

97 I'eneruka nona. HacnenoBanue 1 bubmuorexa [JOK
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM 16.03.2024  https://m.eds00.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHas
M3MEHUYUBOCTh. JlabopaTopHas

08 pabota Ne 6. zydenue 1 05 bubnmoreka [JOK
MOAM(GUKAITMOHHOW U3MEHYHBOCTH, 23.03.2024  https://m.edsoo.ru/863e8efe
MIOCTPOCHHE BAPHAIIMOHHOTO Psijia U
BapHallMOHHON KPUBOM»

HacnencrBeHHass ”3BMEHUYHUBOCTb.

29 Jlaboparopuas pabota Ne 7. 1 05 bubmmoreka [JOK
«AHanu3 MyTaluui y 1po30(huisl Ha 06.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpernapaTaxj

bu6mmoreka [IOK

30 Peneriica wenosexa 1 13.04.2024  https://m.edsoo.ru/863e8d78
PesepBHelIil ypok. O6001IEHHE T10

31 TeMe «HaciencTBeHHOCTh U 1 20.04.2024
W3MEHUYUBOCTH OPTaHU3MOB)

32 Cenekius Kak HayKa M IpoLece 1 bubmorexa [TOK

27.04.2024  https://m.edsoo.ru/863e9214

33 MeToabI B IOCTHKEHHS CEJIEKITNN 1 bu6mmoreka [IOK
pacTeHMi U KUBOTHBIX 04.05.2024  https://m.edsoo.ru/863e9214

34 buoTtexHonorus kKak orpacib 1 bubnmoreka [JOK
MIPOM3BOJICTBA 11.05.2024  https://m.eds00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




YYEBHO-METOJJNYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* buosorus. O6mas 6uomnorus, 10 knace/ Cupornazos B.U., Aradonosa 1.b.,
3axapoBa E.T., O61ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «[IPODAY;
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemenne»

buonorus. 10 kimace/ B.B. Ilaceunnk u ap./ mo pexa. B.B. [laceunuka,

NzparensctBo "[Ipocsenienue”

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

MyxamemxanoB U.P.TecTsi,3aueTsl,0muiionpocs! mo 6uonoruu.10-11 kiaccel.
HUznpareascTBo "Bako"

Honnesa A.1O.,Topranos A.B.buosorus B cxemax u tadnumax.dpdheKTuBHas
noaroroBka Kk EI'D. Mocksa

Kupnnerko A.A.buonorus.CoOopHUK 3a71a4 110 TEHETHKE 711 TTIOATOTOBKH K

EI'D. UsnarensctBo "JIETUOH"

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

MOII

Chepym
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