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HOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OHOJOTUU TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, COoAepk aHus, pe3yabTaToB OOy4YeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MOJ0KEHUS 0 cieludpuke
Ouonornu, €€ 3HAYEHUH B TIO3HAHUM >KUBOM MPHUPOABI U OOecTeueHUH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[Iporpamma o 6uosoruu Ja€t NpeCcTaBIeHUE O LENsIX, 00 001el cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U PAa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU YUEOHOT O MpeaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo paszieiaM M TeMaM, PEKOMEHAYEMYIO IOCIEI0BaTEIbHOCTh
U3y4€HHUs Y4eOHOTrO MaTepuala ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM OOpa30BaTEIbHOrO MpOILECCa, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamme 1o OHONOrMM TaKXe YUWTHIBAIOTCS TPEOOBAHHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W TPEAMETHBIM pe3yJbTaTaM
oOyueHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUSI.

B mnporpamme mno Ouosioruun 10 kiacc, 0a30Bblii ypOBEHb peaU30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPAaBICHHOCTb HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpMEHTAUMN JIMYHOCTH, SKOJOTUYECKOTIO MBIIIJIEHUS, PEICTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY Kalolled NpUpPOJHON cpeje.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEeOMOJOTHYECKIX TEOPUid, a TaKKe 3HAHUHU O
CTPOCHHMH JKMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX MPOTEKAOIIUX B
HUX MPOILIECCOB B MPOrpaMMme MO OMOJIOTMH YAEIEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWN B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIATHBIX 334, B
TOM 4HKcie: NPOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNlOoBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBTUPOBAHUS, 000CHOBAHUS SKOJIOTMUYECKH 11eJIeCO00pa3HOro
MOBEACHUS B OKPYXAIOUIEH NPUPOJHON Cpelle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JeATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
VYcunenue BHHUMaHHMS K MPUKIAIHON HAMpaBICHHOCTH YYEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTHIO O0ECTICUEeHHUS YCIOBUM JIJIsl PEeILICHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 HIKOJIBHOTO OMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas
npeanonaraet (GOpMUPOBAHHE y OOYYAIOMIMXCS CIHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHHSIM JUHAMWYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpenHero oomero oOpa3oBaHHMsl 3aHUMAET BaKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYyHarOIIMXCS IPEICTaBICHUN O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, e
OTJINYMTENIbHBIX TMPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W JBOJIIOLHMM, CO3MAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHHUSA
(YyHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO M 0Oe30macHoOro oobpasa
YKU3HM, DKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
Y YEJIOBEKY.

Bonbuioe 3HaueHne OMOJIOTHS UMEET TAKXKE JJI PEIICHHS BOCIIUTATEIbHBIX U
pa3BUBAaIOIIMX  3a/7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuatonuxcs. M3yuenue 61oiaoruu o0ecreurnBaeT yciuoBus sl (GOpMUPOBAHUS
WUHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro IpenMera
«buonorus» cocraBUIM OCHOBY JUIsl ONPEICNICHUs MOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €T0 COAEpKaHUsA, MPEICTABICHHOTO B IIPOrpaMMe IIO
OHOJIOTHH.

Ot60p comepkanusi yuebHoro npeamera «buosnorus» Ha 6a30BOM ypoBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOPa3HOTO MOAXOJa, B COOTBETCTBUH C
KOTOpPBIM OOYyYaroluecs: JOJKHBI OCBOMTH 3HAHWUA M YMEHMs, 3HAYUMbIE IS
dbopmupoBaHusi 00IIEH KyJIbTYpbl, OMNpPEACNSIIONIME aJeKBaTHOE IOBEICHUE
YyeJoBeKa B OKpY’Karolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTHUeCKOoM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUMN
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPbIE CIy»aT OCHOBOM At pOpMUpPOBaHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJOTMYECKOro 00pa3oBaHMsl.

CrtpyKTypHupoBaHHE COJepKaHUsl Y4eOHOro Marepuaja B Iporpamme Io
OMOJNIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOrO 3HAUEHHUs 3HAHMHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C ATUM B CTPYKType yueOHoro npenmeTa «buonorus»
BBIJICJIEHBI CIIEIYIOUIUE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHu4ecKOro MHUpay,
«IBOJIIOLUS KUBOU MPUPOABD», « IKOCHUCTEMBI U IPUCYIINE UM 3aKOHOMEPHOCTHY.



Lens uzyuyenus yueOHoro mpeamera «buomorus» Ha 6a30BOM YpOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTkeHne 1enu u3ydeHus yueOHoro npeameta «buonorus» Ha 6a30BoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbl 3HAaHUN O OHOJOTUYECKUX TEOPHSIX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIst (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOSHUH, MHOTOOOpa3uu U 0OCOOCHHOCTSIX KUBBIX
CHCTEM Pa3HOTO yPOBHS OPTaHU3AIMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHre y OOy4YarOMIMXCSA TMO3HABATENIbHBIX, MHTEIICKTYaIbHBIX U
TBOPUYECKUX CIIOCOOHOCTEW B Mpollecce aHalnW3a JAaHHBIX O MyTSIX Pa3BUTHUS B
OWOJIOTMY HAyYHBIX B3IIIIOB, WACH M TOIXOJ0B K W3YUYCHHUIO KUBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy OOydwarommuxcsi oOmeld KyJabTypbl, (YHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHSATH U OIEHUBATDH SBJICHUS OKPY’KAIOIIETO
MUpa KUBOW TIPUPOJIBI HA OCHOBAHWH 3HAHUH U OTIBITA, TOTYUYEHHBIX TIPH U3YUCHUU
Onooruy;

dopmupoBaHrue y OOydYarOMIMXCA YMEHHH WJUTIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN U arpoOMOTEXHOJIOTUI;

BOCIIUTaHHE yOEKAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEIIOBEKOM >KHBOM
MPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEl, COOMIOICHUS dTHYECKUX
HOPM TPHU TIPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HaHWE I[EHHOCTH OWOJOTUYECKUX 3HAHUW ISl TIOBBIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (POPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

npUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM KU3HU JJIs
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPY>KaloIlen cpejie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOmiero oOpa3zoBanus «buonorusi», uzydyaemas Ha
0a30BOM YpOBHE, SIBISETCS 00S3aTENbHBIM Y4EOHBIM IMPEAMETOM, BXOIAIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAYUHBIE TIPEIMETHI.

Jist u3yuenust Ouonoruu Ha 6a30BOM YpPOBHE CPEIHETO 00111ero 00pa30BaHUs
orBoauTtcs B 10 knacce cocrasisieT 34 yaca (1 yac B Hezeno),



COIEPKXAHUE OBYYEHUASA

10 KUIIACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Ponb Ouonorun B popMUpOBaHUU COBPEMEHHOM Hay4yHOU KapTHHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

Mertoabl NO3HaHUS KUBOU MPUPO/IbI (HAOIIOIEHUE, SKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACIUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHcTpanuu:

[Toptpetsi: Y. JapBun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTobl TO3HAHUS JKUBOW ITPUPOIIBD».

JlabopaTopHbie U IpaKTHYECKHE PA0OTHI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHuEe pa3IMYHBIX METOAOB IPH
U3YYEHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

Kugsie cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ononaoruu. OTinuue
YKUBBIX CUCTEM OT HEOPraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U X pazHOOOpa3re. Y POBHU OpraHU3aIK OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISLIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYSCKu ), OMoCchEepHBIA.

JdeMoHcTpanuu:

Tabnuiel U cxeMbl: « OCHOBHBIE MPU3HAKHU KU3HW», «YPOBHU OpraHU3AIMU
YKUBOU IIPUPOIBD».

O6opynoBanue: Mojaenb MoJiekybl JIHK.

Tema 3. Xumuuyeckuii COCTAB U CTPOCHHUE KIETKH.

XUMHUYECKHIM COCTaB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKPOAJIEMEHTHI,
MHKPO3JIEMEHTBL. Bo/ia 1 MUHEpaNbHBIE BENIECTBA.

OyHKIIMM BOJBI W MHUHEpalIbHBIX BellecTB B Kkierke. [logaep:kanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue 0eaKoB. AMHUHOKHCIOTB — MOHOMEpHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOICTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

®depmeHThl — Ouonornueckue Karanuzatopbl. CrtpoenHue ¢depMmeHTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuu@uuHoctb. KodepmenTsl. ButamMuHsbl.
OTnuuns pepMEHTOB OT HEOPTAHMYECKUX KaTAIM3aTOPOB.



VYrineBompl:  MoOHOcaxapuabl (TJIOKO3a, pubo3a U JAe30KCHpr003a),
aucaxapuabel  (caxapo3a, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlunuasl:  Tpurnunepunsl, dochonunuasl, crepounsl. [wapoduIsHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxknennoseie xwucnorel: [JHK w PHK. Hyxkneotuasr — MoHOMEpPHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenne u GpyHKIIUY.

[utonorus — Hayka o KieTke. Kierounast Teopust — npuMep B3auMOICUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.

Kietka kak nenoctHas sxuBasi cucrema. OO1ue Npu3HaKU KJIETOK: 3aMKHYTast
HapykHas MmemOpana, Moiekynsl JIHK kak renerudeckuit ammapar, cucrema
CUHTE3a OelKa.

Tunel KJIETOK: JSyKapuoTHuecKas U Mpokapuotruueckas. (OcoOeHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYpPBbI KJIETOK — KJIETOYHAsI CTEHKA, TJIMKOKAJIMKC, X
¢ynkuuu. [1nazmatnueckas meMOpana, e€ ceoiicTBa U PyHkIuu. L{uTomnasma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmmapat ['ombmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHoOWIbl KIETKU: MHUTOXOHJIPUH, IIJIACTUJIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpannbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKUA. OYHKIIUU OPTraHOUI0B KJIETKU. BriTtoueHus.

SAnpo — perynsatopHblii HeHTp KieTku. CTpoeHue sapa: saepHas 000J0uKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpanuu:

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

Huarpammbl:  «PacnpeneneHne XUMHYECKHX DSJIEMEHTOB B  HEXKHBOU
npupoie», «PacnpeneneHne XuMHUIECKUX 3JIEMEHTOB B JKUBOUW MPUPOEY.

Tabmuubl u cxembl: «llepuoanueckas TabnuIa XUMUYECKUX AJIEMEHTOBY,
«CTpoeHure MOJeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmenta», «Hyknennossie kucnotel. JJTHK», «CtpoeHne MoIeKyJbI
AT®», «CtpoeHue 3yKapuOTHUYECKON KIIETKNW», «CTpOeHUE KUBOTHOU KIIETKN,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKONW KIIETKNY,
«CtpoeHue sapa KIETKN», « Y TIeBOAbD), «JIMmuasD.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBAaHHE JUIsl MPOBEACHUS
HAOMIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlabopatopHass pabora Neo 1. «M3yueHue KaTaUTUYECKOW AKTHUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

Jlabopatopuass pabora Ne 2. «M3yueHue CTpoCHHs KIETOK pPaCTCHH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzHeaessTeJJLHOCTH KJIECTKH.

OOmeH BemecTB, WM MeTab0IH3M. ACCUMIITATINS (TUTACTUYECKH OOMEH) U
TUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUUM B TMOHUMAHUU
MeTabon3ma.

Tunbr oOMeHa BelecTB: aBTOTpOodHBINA U reTepoTpodHbiidl. Posb hepmeHTOB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas W TeMHOBasg (Qa3bl (porocuHTe3a. Peakuuun
¢dorocunTeza. IpdekTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI NMOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XeMOCUHTE3UPYIoIIe 0aKTepuu. 3HaYEHUE XEMOCUHTE3a JJIs
YKU3HH Ha 3emie.

OHepreruueckuii oOMeH B kieTke. PaciieruieHue BelecTB, BbIAEICHHE U
aKKyMYJIMPOBAHHE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. [ nukomnus.
bpoxxenne u ero Buubl. KucnopogHoe oOKHCII€HHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GochopunrpoBanue. IPHEKTUBHOCTh IHEPTETUIECKOTO OOMEHA.

Peakumm wMarpuunoro cuHre3a. ['enernueckas wuHdbopmanus u JIHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUd KOJ U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBaHwe amMuHOKHUCIOT. Ponb pubocoMm B
OonocuHTe3e Oenka.

Hexnerounsie popmsl sxu3Hu — Bupychl. Mictopus otkpertust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUIA.

JdeMmoHcTpanuu:

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



Tabmuubr n cxembl: «Tunel nutanusy, «Metabonu3m», «MUTOXOHIPH,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenne u pyHKIHOHUpPOBaHUE TeHa», «CuHTe3 Oenkay», «I eHeTHuecKuid Koay,
«Bupyco», «bakrepuodarn», «Ctpoenne u >xu3zHeHHbINH 1uki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJHK».

O6opynoBanue: Moaenu-amuinkaund «Y nsoenue JHK u Tpanckpunmms»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mmojeib cTpykTypsl JJTHK.

Tema 5. PazMHokeHMe M1 MHIUBUAYAJbHOE Pa3BUTHE OPTAaHU3MOB.

Kierounslii LUK, WU KU3HEHHBIM LUK KieTku. MuTepdasza u MuTO3.
[Ipoueccol, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PAa3MHOKEHUSI M WHIUBUAYAJIBHOTO  Pa3BUTHUSA
OpraHU3MOB.

Jenenue knetkn — muto3. Crtagum murtosza. lIpoueccel, mpoucxoasmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KJIETKU — arnomnTo3.

®opMbl pa3MHOKEHHSI OPraHU3MOB: Oecrionoe U nonoBoe. Buasl Oecnosioro
Pa3MHOXEHHUSA: JEJIEHHE HaJgBOE, II0YKOBAHWE OJHO- WM MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TosioBOE pa3MHOKEHHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cragun meito3a. IIpoueccsl, NpoucxoAsmMe Ha CTaauax Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

['ameTtorenes — mnpouecc oOpa30BaHUS IOJIOBBIX KIJIETOK Y JKUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOEHHOCTH CTpPOEHMS SWLEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHUE.
ITaprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTeHe3). OMOpPHOHAIBHOE pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATHFHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pasButhe. TUIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (IMYMHOYHOE). Bnusnue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pasButrne pacteHuil. OHTOT€HE3 LIBETKOBOI'O PACTEHHUS: CTPOCHHE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHcTpanuu:



Tabmuupr 1 cxembl: «POpMbl Pa3MHOKEHHS OpPraHU3MOBY», «JlBoiHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKECHUE
pacteHuit», «Jlenenue kietku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Crtpoenne xpoMocoMbl», «Knertounwrii nmukin, «Pemmukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIUX U
yeaoBeKay, « OCHOBHBIC CTaIMM OHTOTEHE3a».

OOopynoBaHue:  MHUKpPOCKOI,  MHKporpenaparsl  «CrnepMaTro30uibl
MJIEKOIIMTAIOLIETO», «SIHIEeKIeTKka MIeKonuTaromero», «Kapuoknnes B KJIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/le1eHue KIeTKu», MOJEIb
JAHK, monenp metada3zHoit XpOMOCOMBI.

JlaGopaTopHble U IpaKTUYeCKUE padoThI:

Jlaboparopnass padora Ne 3. «HaOmromeHue mMuTOo3a B KIETKAX KOHUYMKA
KOpEILIKA JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopatopHasi pabora Ne 4. «M3yueHue CTpOeHHUS MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh M1 K3BMEHYHUBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reneTuku. Mictopus pa3BuThs TeHETUKU. Pob utomorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKU, MOJEKYJSIpHO-TeHETHYeCKUil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ eHeTn4yeckasi CHMBOJIMKA, UCTIOJBb3yEMAasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAclIeIOBaHUS MPU3HAKOB, yCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JlurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJI0BaHUs
npu3HakoB.  lluToreHeTueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHaM3upylolee cKkpenmpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CuerieHHOe HacjefoBaHuWe Tmpu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyIiieHnue crierieHus reHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KApThI.

I'enetnka nona. XpoMOCOMHOE ONpeAeIeHUE Moja. AyTOCOMBI U TTOJIOBBIE
XpoMocoMbl. ['omMorameTrHsle M TreTeporaMeTHbie OpraHu3mbl. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHUnBOCTSD. Bubr W3MEHUYUBOCTH: HEHACJIEACTBEHHAS 151
HaclIeACTBEHHasA. Poinbp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(UKAIMOHHOW W3MEHUYMBOCTH. BapuanvoHHBIA psal U



BapualMoHHass KpuBasa. Hopma peakiuum mnpuszHaka. KonudecTBeHHblE U
KaueCTBCHHBIC TMPHU3HAKKM M UX HopMma peaknuu. CBoMCTBA MOAM(PUKAIMOHHON
W3MEHYUBOCTHU.

HacneactBenHasi, wiM reHOTHUIUYECKas, W3MEHUMBOCTb. KoMOuHaTHBHAS
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBAa KOMOWMHATHUBHOM
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. YacToTa M MPUYMHBI MyTanuidi. MyTareHHbIe (HaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI T€HETHKU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEHHBIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0pPOBOTO 00pa3a KU3HU, TUATHOCTUKH, NPO(UIAKTUKY U JICUCHUS] TEHETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JeMoHcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmumet © cxembl:  «MOHOTMOPHIHOE  CKpEIIMBAaHWE MW €r0
IUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelrBaHUEY,
«lluToNornyeckre  OCHOBBI  JTUTHOPUAHOTO  CKpenIuBaHus»,  «Meho3y,
«B3anmMonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapTbl pPACTEHUI,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HaCIEHOBaHUS,
CIEIJIEHHOTO ¢ TojoM», «KapuOTUIbI YelloBeKa U KUBOTHBIX», «BuIbI
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnemnoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYUBOCTD.

OO6opynoBanue: MoJeIU-anIuIUKAIuu «MOHOTHOPUIHOE CKpPEIIUBAHUE),
«Hemonmunoe momuHupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipemnapart «J[po3odunay (Hopma, MyTanuu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

JlaGopaTopHble 1 NpaKTUYeCKUE PadoThI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3yibTaToB MOHOTHOPUAHOTO H
JUTHOPUTHOTO CKPEIUBAHUS Y IPO30( I HA TOTOBBIX MUKPOIIPETapaTaxy.



Jlabopatopnas padota Ne 6. «M3yuenne MoauUKaITMOHHONW U3MEHIUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHast pabota Ne 7. « AHanmM3 MyTanuil y Apo30(UiIbl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[Ipaktnueckass pabora Ne 2. «CocraBieHHME U aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

Cenexkuys Kak HayKa M IIpolecC. 3apOKJICHUE CEJIEKIIMU U JOMECTUKALIHS.
VYyenne H. . BaBuinoBa o ieHTpax npouCX0XKI€HUS 1 MHOT000pa3us KyJIbTypPHBIX
pacteHuil. LIeHTpBI TPOUCX0KICHNS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METO/IbI CEJICKIIMU. MacCOBBI U HHANBUAYATbHBIA OTOOPHI B
CENEKIIMU pPACTEHUNM M KUBOTHBIX. OLIEHKa JKCTepbepa. bIm3KopoacTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YWCTBHIX JIMHUH.
['ereposuc, unu rubpunHas cwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otpanénnas rudpuauzanus u e€ ycnexu. MIcKkycCTBEeHHBI MyTareHes U MoJy4eHue
NOJIUTTIONIOB. JIOCTHKEHNS CeNEeKIIMU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTtexHOMOTHs Kak OTpaciib NMPOM3BOACTBA. ['€HHAs HMH)KEHEpHs. OTarbl
co3nanuss pexomOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. Kierounbsle KyapTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTEHUN.
KiionupoBanve BBICOKONPOIYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPIraHU3MOB.

Dkoyioruueckue M dtuyeckue  npobnemsl. MO - reHeTruyecku
MO (ULIPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpers: H. W. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuiel 1 cxembl: kKapta «lleHTpbl MPOMCXOXKIECHUSI U MHOTrooOpasus
KYJbTYPHBIX pacTeHui», «[lopoasl TOMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenumity, «OtmanéHnas ruopuausanusy, «Padotel akagemuka M. @. MBaHoBay,
«Ilomunnougus», «OObekThl OMOTEXHONOTHNY, «KileTouHble KynbTyphl U
KJIOHUpOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O06opynoBaHue: MyJISKHU TUIOJI0OB U KOPHEILIIOA0B JUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pactenuii, repbapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpaKTUYeCKHE padoThI:

Okckypcuss «OCHOBHBIE METOAbI M JOCTHIKEHHS CEJICKIMU PACTCHUUA U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIHIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBIM  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOpPATOPHUIO
arpOyHUBEPCUTETA WIK HAYUYHOTO LICHTPA)».



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE  CPEJHEI'O  OBLIEI'O
OBPA3OBAHUIA

Cornacio ®I'OC COO, ycranaBnuBaioTcsi TpeOOBaHUS K pe3yJbTaTam
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATHI

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOECHUS MNpeamera «buosiorus»
BBIJICJICHBI CIEAYIOIIME COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHUCKOMN
IpaXXJaHCKOM UJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOOIPEAENICHUI0, HajJu4yhe MOTUBAlMM K OOy4YeHUI0  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHMX YOEXKIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOlUXCsl PYKOBOJACTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAaMH, HPUCYLIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYME HKOJOTHUECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KUZHEHHBIE TUTAHBI.

JInuyHOCTHBIE PE3YJIbTAThl OCBOCHUS Ipeamera « buoaorus» JOCTUrarTCs B
CANHCTBE YYEOHOW M BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, UCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEHM IIO3UMLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHHUSI K 3aKOHY WM IIPAaBOMOPSIAKY, YEIIOBEKY TPyJa U CTApLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOrO OTHOIIECHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYXaroUIen cpeie.

JIndHOCTHBIE pE3yJIbTaThl OCBOCHHUS ydeOHOro mnpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alNA OCHOBHBIX HAIPaBJICHUH
BOCHUTATEJILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTh IPAXKIAHCKOH MO3UIIMN 00YYAIOIIEerocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HaHWE CBOWX KOHCTUTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, yBa)KEHUE
3aKOHA U MPaBOMOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIBHOCTH IMPHU CO3/IAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTMYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTIPEIEATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYHUTHIBaTh B CBOMX JICMCTBUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMHU YOCXKICHUAMH, KyJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IIPOLECCE COBMECTHOIO BBIITOJIHECHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEGHTOB MPU OOCYXICHUU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJISPKAHNS,

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU ESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJIECHTUYHOCTH,
MMaTPUOTHU3Ma, YBAXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IEPE.
PonuHoi, ropioctu 3a CBOM Kpal, CBOXO PoJIMHY, CBOM S3bIK U KYJIBTYPY, IIPOILIOE
Y HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapojia Poccuu;

LIEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACIEAUIO U TAMSITHUKAM MPUPOJIbL,
TOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CITOCOOHOCTh OIICHMBAaTh BKJAJ POCCHUHUCKMX YUYEHBIX B CTAaHOBJICHHE U
pa3BuUTHE OWOJOTHHM, TOHMMAaHUS 3HAYCHHS OHOJIOTHM B TIO3HAHUH 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaerHas yOoexJIEHHOCTb, TOTOBHOCTh K CIyKEHUIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHWE IyXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEICHUS;

CITIOCOOHOCTh OLICHMBATh CUTYallUI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJMUTENSAM, CO3IAHUIO CEMbH HAa OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MMOHMMAaHUE YMOIMOHATBHOTO BO3/ICMUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHUIO B pPa3HBbIX BUJIAX HMCKYCCTBa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHMs, (POPMHUPOBAHUS KYJbTYPbI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NMOHMMAaHWE M peaju3alus 370pOBOro M 0e30macHOro obpasza KHU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE LEHHOCTH TPaBWJI WHAUBUIYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMWE TOCJIECJCTBUNA U HEMPUSITHS BPEAHBIX MPUBBIUEK (YIOTpeOIeHus
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKOM W COLHAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

HMHTEpEC K pa3uyHbIM cepam mpodeCcCUOHATIBHON NIEITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHWIO M CaMOOOpa30BaHHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKHU 11eJ1ecO00pa3Hoe OTHOILIEHHWE K NPHUPOAE KaK HCTOYHHUKY
YKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS HSKOJOTUYECKOW KyJIbTYPhI: MNPUOOPETEHHUE OIBITA
MJJAHUPOBAHUSI TIOCTYNIKOB U OIEHKHM WX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHWE TJIOOATBHOIO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTel X
pelieHus;

CIIOCOOHOCTh HCIIOJIB30BaTh MPUOOpETaeMble TPU H3YyUYCHUHU OUOJIOTUHU
3HAHUS W YyMEHUsI TPU peHieHUd NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHUJIOB,
PKOCHUCTEM, OHOChephl);



AKTUBHOE HENPHUATUE JIEUCTBUM, MPUHOCIIIMX BpPEI  OKPYXKAIOLIEH
NPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJMYUE Pa3BUTOTO 3KOJIOTUYECKOTO MBIIIJIEHHUS, SKOJIOTHYECKON KYJIbTYPBbI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUUECKOMN JIESITEIbHOCTH SKOJIOTUUYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJBTYpPhl KaK CpeICcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHue cneuu(pukd OHMOJOTMM KaK HayKH, OCO3HaHHS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
NpPEACTaBICHUST 00 OKpPYXalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YeJIOBEKa U
oOIIecTBa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M PEIICHHH MpoOIeM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OMOJIOTHHU JJIsi COBPEMEHHOM IMBUIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, TIOMCKA MyTEeH BBIX0JIa U3 MIOO0ATBHBIX IKOJIOTHUECKUX MPOOJieM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWOJIOTMYECKUX 3HAHMM B IENAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTUH;

MOHUMAHHE CYIIHOCTH METOJOB MO3HAHMSI, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS HAa OCHOBE HAy4yHbIX (DaKTOB H
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HMCIOJIb30BaTh OWMOJIOTHYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAaHHE I[IEHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCThH OCYILIECTBIISITh
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIHOCOOHOCTH K  HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUSI yueOHOTo mpeaMmeTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC JUIT (OPMHPOBAHUS MHUPOBO33PEHUS OO0YyYArOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4YyHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMbBIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCClieIOBaHNEe, HAOII0IEHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTUX ), YHUBEPCAIIbHbBIC
yueOHble JeHCTBUA (TTO3HABaTEIbHbIE, KOMMYHHKATHUBHBIC, PETYJSTUBHBIC),
oOecrieunBaromue GopmMupoBaHre GyHKIIMOHAIBHONW IPAMOTHOCTH M COIMATIBLHOM
KOMIIETEHIIMH  OOy4YaroMXCAd, CIHOCOOHOCTh OOY4YarOIIMXCA  HMCIOJIb30BaTh
OCBOCHHBIEC MEKIUCITUTIIMHAPHBIE, MUPOBO33PEHUYCCKIE 3HAHUS U YHUBEPCATbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAILHON MIPAKTUKE.

MeramnpeaMeTHble pe3yiabTaThl OCBOCHHUS MPOTPAMMBI CPEIHETro O0OIIEero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBjajieHHe  YHMBEPCAJBHBIMM  Y4eOHBIMM  NO3HABATEIbHBLIMHU
AeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE AeiiCTBHS:

CaMOCTOATENbHO  (OPMYJIMPOBAaTh M aKTyallM3UpOBaTh  MIpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIh30BaTh TIPH OCBOCHWW 3HAHWHA TMPUEMBI JIOTHYECKOTO MBITTUICHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3M C JIPYTUMHU MOHSATHUSIMH );

OTpeNeNaTh IeNMU JSATEIBLHOCTH, 3a/JaBas MapaMeTpbl W KPUTECPUU HX
TOCTHKCHHSI, COOTHOCHUTD PE3YNIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA LIEIISIMU;

MCIIOJIH30BaTh OMOJIOTMYECKUE TTOHATHUS JIJIs1 OObSICHEHUS (DAKTOB U SIBJICHHMA
YKUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKUE PaACCYXJEeHUS (MHIAYKTHBHBIC, JCIYKTUBHBIC, TIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SIBJICHHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATh  CXEMHO-MOJICJIbHBIE  CpPEeACTBAa  JUIsl  TPEIACTABJICHHUS
CYIIIECTBEHHBIX CBsI3€H M OTHOIICHUN B M3Y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a
TaK)ke IPOTUBOPEUHIA PA3HOTO POJIa, BBISBJICHHBIX B Pa3IMIHBIX HHPOPMAITMOHHBIX
UCTOYHHKAX;



pa3pabaTbiBaTh IJIaH PEIICHUs MPOOJeMbl ¢ YYETOM aHalIM3a UMEIOUINXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B  JIEATEIBHOCTb, OLIEHHBaTh COOTBETCTBHE
PE3yJIbTATOB LIEJISIM, OLIEHUBATh PUCKH MTOCIIEICTBUN 1€ATEIbHOCTH;

KOOPAVUHHUPOBaTbH M  BBIIOJHATH paboOTy B  YCIOBHUSX pEANbHOIO,
BUPTYaJIbHOI'O 1 KOMOMHHUPOBAHHOI'O B3aUMOIEHCTBHS;

pPa3BUBAaTh KPEATUBHOE MBIILJIEHUE TP PELIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIeA0BATEIbCKHE TeHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATENBCKON U IPOEKTHOM 1€ATEIBHOCTH,
HaBbIKAMHU  paspellieHuss MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY ITOMCKY METOJ0B PEUICHUS] IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3ITUYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BHJBI JEATEIBHOCTH I10 TOJYYEHHUIO HOBOIO
3HaHUS, €ro HUHTEpIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B Y4E€OHBIX
CUTYaLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBIN TUIl MBILUICHHMS, BIAI€Th HAYYHON TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUThb U (OPMYJIUPOBATH COOCTBEHHbIE 3aJayd B 00pa3oBaTENIbHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHSX;

BBISIBJIATh MPUYUHHO-CIICJCTBEHHBIE CBA3M W aKTyaJU3MpOBaTh 3a/ayy,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI JJIs J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAJIM3UPOBAaTh IIOJIYYEHHBIE B XOAE PEIICHHs 3aladd pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN ONBIT;

OCYIIECTBJISITh LI€JICHANPABICHHBINA MOMCK MEPEeHOca CPEACTB U CIIOCOOOB
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATENbHYIO M MPAKTUYECKYIO O0JacTH
KU3HEIEeATEeIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, NPEAJaraTb OPUrHHAIBHBIE MOAXObl U PEILICHHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmanueii:

OpPUEHTHUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MH(OpMAIUK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsixX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Ipe/ICTaBICHUSI, KPUTUYECKH OLIEHUBATD
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



dbopMyIMpOBaTh 3aMPOCH U MMPUMEHSATh PA3JIMYHBIE METOJIBI TIPH TIOUCKE U
otbope Omonornyeckoil mHGOpMaMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHMS HH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHMAIbHYIO  (QOpMy  MpeICTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U
Jpyroe);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeACcTBa MNpu padoTe ¢
Ouonornueckoil uHGpOpManUenH: TNPUMEHATh XHUMHUYECKHUe, (Qusmueckue W
MaTE€MaTUYeCKHe 3HaKW W CUMBOJBI, (OpPMYJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HarJISIAHOCTH;

BJIaJICTh ~ HaBBIKAMM  paAClO3HaBaHWS W 3allUThl  UHPOPMAIUU,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBJaeHne yHUBEPCAIbLHBIMUA KOMMYHHKATUBHBIMHY IEHCTBUSIMU:

1) oO1eHne:

OCYIIECTBIISITh KOMMYHHKAIIUHU BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCHUM O CYIIECTBY OOCyXaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3a/1a4i, YYUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3ULUNA JPYTUX YYaCTHHKOB
JIAAJIoTa WK IUCKYCCUU);

pacno3HaBaTh HEBEpOAJIbHBIE CPEJCTBAa OOIICHHS, MOHUMATh 3HAUYCHHE
COIIMATILHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUH,
YMETh CMSITYATh KOH(DJIMKTHI U BECTU MEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIEHHUS W B3aUMOJICUCTBUS, TOHUMATh
HaMEPEHUS JIPYTUX JIOJEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO M3Jaratb CBOIO TOYKY 3pPEHUSI C MCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeIbHOCTD:

MMOHMMATh U UCIOJb30BaTh MPEUMYIIECTBA KOMAHIHOW W UHAWUBUYATbHON
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMPATh TEMATUKY M METOJbI COBMECTHBIX JCUCTBUU C y4E€TOM OOIIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4je€Ha KOJUIEKTHBA,;

MpPUHUMATh 1EIM COBMECTHOM  JIESITENIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JCHCTBUM,



pacmpenenartb pojid ¢ Y4€TOM MHEHHM Y4YaCTHHKOB, OOCYXJIaThb pPE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIaJa M KaXKJOr0 YYaCTHUKA KOMaHIbl B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeayiaraTb HOBBIE MPOEKTHI, OLECHHMBAaTh HJIEU C TO3ULUUHA HOBH3HHI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTHUBHOE CTPATETMYECKOE IIOBEJICHHE B Pa3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJageHne YHHBEPCAIbHBIMY PeryJIsSiTUBHbIMHU ACHCTBUAMM:

1) caMmoopraHu3anus:

HCIIOJIb30BaTh OWOJIOTMYECKHE 3HAHUS [UIsl BBISABICHHUS MPOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BBIOMpATh HAa OCHOBE OHMOJIOTMUECKMX 3HAHWM I1I€JIeBbIE M CMBICIOBBIC
YCTaHOBKM B CBOMX AEHCTBHSX M MOCTYIKAaxX MO OTHOUIEHUIO K KUBOW MPHUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSTENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBISATDH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTAaBJSITh IUIAH pEIICHUS MpoOJeMbl C  YUIETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacHIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHUI;

JieaTh OCO3HAHHBIN BHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHMUE;

OIICHUBATh TPUOOPETEHHBIN OIIBIT;

Croco0CTBOBAaTh (DOPMUPOBAHMIO M MPOSIBICHUIO IIUPOKOW SPYIUMLMU B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsiIM, BHOCUTh KOPPEKTHUBBI B JCSATEIbHOCTb,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIIQJICTh HaBBIKAMHU  [IO3HABATEIIBHOW  pe(eKCMM Kak  OCO3HaHUS
COBEpIIAEMbIX JECHCTBUM M MBICIUTENBHBIX TMPOLECCOB, HX pE3yJbTaTOB U
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMETh OLICHMBAaTh PUCKHM M CBOEBPEMEHHO IMPUHUMATh PEIICHHUS MO HX
CHU)KEHMUIO;

MPUHUMAaTh MOTHBBI M apryMEHTbl JPYTHMX MOpPH aHaJu3e pe3yabTaToOB
NEeSATEIbHOCTH;



3) npuHATHE ce0Osl U APYTUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATK! U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI M apryMEHThl JPYTUX NpPU aHAIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U IPABO JAPYTUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU APYTOro YEIOBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHusi mporpammbl COO mo Ouosjoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4YHBIC 3HAHUA, YMEHHUS U CHOCOOBI EHCTBUI MO OCBOEHHUIO, HHTEPIPETALIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUSI.

[IpenMeTHbie pe3ysibTaThl OCBOCHUSI yueOHOTO npenmeta «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

e c(HOpMHUPOBAHHOCTh 3HAHUM O MecTe€ M pPOJAM OHOJOTHM B CHUCTEME
HAyyHOTO0 3HAaHUSA €CTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa M HAy4HOIO MHUPOBO33PEHHUS, O BKJIAJAC
POCCUHCKHX M 3apyO€XKHBIX YUY€HBIX-OMOJIOTOB B pa3BUTUE OWOJIOTHH,
(YHKIIMOHAIBLHOW IPaMOTHOCTH Y€JI0OBEKa JUIsl PEIICHUs )KU3HEHHBIX 3a7ay;

e yYMEHHE PacKpbIBaTh COJIEpPKaHUE OMOJIOIMUECKUX TEPMUHOB U MOHSITHIM:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoOperyJisiius), YpOBHEBash OpraHu3alus J>KUBBIX  CHUCTEM,
CaMOBOCIPOU3BEACHHE (PEIPOIYKIIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U
pa3BUTHE;

e yMEHHME H3JIaraTb OHOJIOTWYECKHE TEeOpUM (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyeHus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKICHHUS KyJIbTYpHBIX pacTenuil H. 1. BaBuiiosa), onpenensiTe rpaHULibl KX
IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

e yMEHHE BJaJIeTh METOAAMH HAYYHOTO MO3HAHMS B OMOJIOTHH: HAOII0IeHUEe
U OINHMCAHUE JKUBBIX CHUCTEM, MPOIECCOB U SIBJICHUM, OpraHu3alus U MPOBEICHUE
OMOJOTMYECKOT0 YKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEJTUYMHAMU, OOBSICHEHHE IOJYUYEHHBIX pPE3YyJIbTaTOB,
VCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMEHHE J€]aTh BBIBOJIBI
HA OCHOBAHMH TMOJIYUYEHHBIX PE3YJIbTATOB;

e YMEHHUE BBIIETATH CYUIECTBEHHBIE TPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKApUOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTHU



IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHHS] dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

e yYMEHHE NIPUMEHATH NOJyUYEHHBIEC 3HAHUS 17151 00ObSICHEHUSI OMOIOTMUECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KAIOIIUX JIO/IEH, COOII0IEHUS] HOPM I'PaMOTHOIO ITOBEJEHUS B OKpY KaroIen
OPUPOJIHON cpene, NMOHMMAaHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojorun U OMOTEXHOJIOTUA  JUIsl  PAlMOHAIBHOTO
IPUPOAOIIOIb30BAHNUS;

e YMEHHE pelaTh 3JEMEHTAapHbIE TE€HETHYECKHE 3aJlayd Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJEelI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpECKa3aHUsl HAaclIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

e YMEHHUE BBINOJHATH JJA0OPATOPHBIE U MPAKTUUYECKUE padOThI, COOIIOIATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

e YMEHHME KPUTUYECKH OIIEHMBAThb M HHTEPHPETUPOBATH HH(OPMALINIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 IICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCCOBOM MH(pOpPMaLMU, HAYYHO-TIONYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

e yMEHHME CO3/1aBaTb COOCTBEHHBbIE IUCHbMEHHBIE U YCTHBIE COOOILEHUS,
00001ass 6noIoTHUecKyr0 HHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM ungpposbIe
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 b 2 .
MIOHOTIDL Rar Hayka 05 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
2 X 1
HBBIC CHCTEMBL H X Opratif3ali https://m.edsoo.ru/7f41c292
. bubnuorexa [JOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 httos://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
4 AH3HEACATEIEHOCTS KICTK 0 https://m.edsoo.ru/7f41c292
5 PasMHOXKEHNE 1 MHIUBUYAJIbHOE Pa3BUTHE 5 1 bubnnorexka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M HN3BMEHYNBOCTD 8 15 bubmuorexa [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOIOTHH https://m.edso00.ru/7f41¢c292
bu6mmoreka [IOK
8 P 1
CICPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU
npupoabl. [Ipaktuyeckas pabora Ne
II:d/II)crI[[onw(I))BaHHe aanHtII)HLIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB NPY U3YUYEHUU
OMOJIOTMYECKUX 0OBEKTOBY
buonornueckue cuctemsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
XuMHYECKUN COCTaB KJIeTKU. Boja 1 bu6mmoreka [IOK
Y MUHEpaJIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
b .C 0 1
CITKH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTUYECKHE
KaranuzaTtopsl. JlabopaTopHas
pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTamasbl)»
bu6mmoreka [IOK
JJI 1
YraesonpL. JIumuae! https://m.eds00.ru/863e6870
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bubmuoreka [JOK

8 Hyxrentiosbie knenotel. AT® https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUYEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucreMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnast pabora No 2
«/3yuenue cTpoeHUsl KIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOIIpENapaTax u ux
OTIHCAHUE»
bu6mmoreka [IOK
12 OOMeH BelecTB Wi METadoJIu3M httos://m.edsoo.ru/863¢766¢
bu6mmoreka [IOK
13 dotocres. XemocHrres https://m.edso00.ru/863e7c98
. bubnuotexa [JOK
14 dmeprerureckiii oomen https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubnuoreka [IOK
«HaOmrotenne MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»
16 buocunTes Oenka. Peakmms bu6mmorexa [IOK
MaTpU4YHOI'0 CUHTE3a https://m.edso00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmorexa [TOK

https://m.eds00.ru/863e796e
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18 Hexnerounsie ¢popmbl )KU3HH — bubmumoreka [IOK
BUPYCBI https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
21 JlaGopaTtopHnast padota Ne 4 05 bubnnoreka [JOK
«3y4yeHue cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»
29 NunuBuayanpHOE pa3sBuTHe bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
['eHeTnka — Hayka o
23 HACJIeJICTBEHHOCTU U bubmmorexa [JOK
8 https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Mounoru6 I/II[ HOE bubmmorexa [OK
P ] pra https://m.eds00.ru/863e8878
CKpEIIUBaHKE
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fesaBninqoro HapcnI;I OBaHUS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso0.ru/863e8c60
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CKPEILIMBAHUA y JPO30(HIIBI HA
TFOTOBBIX MUKPOIIpEIapaTax»

97 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTh. Henacneacrpennas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [HOK

28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psiia U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHass N3MEHYMBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTanui y 1po3oQuiibl Ha https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax»

bubmuorexa [JOK

30 Tenernia esobera 1 https://m.eds00.ru/863e8d78
PesepBHelit ypok. O600111eHNE 10

31 teMe «HacnencTBeHHOCTD | 1
U3MEHUYUBOCTH OPTaHU3MOBY

bu6mmoreka [JOK

32 (Cenexups kax Hayka H npouece . https://m.eds00.ru/863e9214

33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bu6nmoreka [JOK
PaCTEHUI U KUBOTHBIX https://m.edso0.ru/863e9214

34 buotexHoorus Kak oTpacib 1 bubnmuotexa [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLECCA OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI J1JI51 YYEHUKA
N .H. [Tonomapéna, O.A. Kopaunona, T.E. Jlomununa u ap.; nox penakuueit 1M.H.
[Tonomapépoii. buomorus: 10 xmacc: y4ueOHMK 0a30BBI ypoBeHB/ OOIIECTBO ¢
OTpaHUYCHHOU OTBeTCTBEHHOCThIO «M3matenbckuii nentp BEHTAHA-T'PA®»,2021;
AxumonepHoe o6mectBo «M3narensctBo [IpocBerieHme.

METOANYECKUE MATEPHUAJIBI JJISA YUUTEJISA
[Taceunuk B. B., Kamenckuii A. A., PyoroB A. M. u ap. / Iloxg pex. [1aceunuka B.
B. buonorus: 10 kmacc: bazoBbiii ypoBenb: yueOHuk / B.B. Ilaceunuk. - M.:
ITpocsemenne [laceunuk B. B., buonorus: 10 kiacc: ba3oBsiit ypoBeHb. MeToiuueckoe
nocobue k yueOHuky B. B. [laceunnka «buomnorus: 10 knacc: bazoBslif ypoBeHby» / B. B.
[Taceunuk. — M. I[Ipocsenienue, 2022.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
NHTEPHET
Poccuiickas asnekTpoHHas IKoia, OMOIMOTEeKa IUdpPOBOro 00pa30BaTEILHOIO
KOHTEHTa, I poBoit odpazoBaTenbHbIi pecype AKnace, UHboypok.



