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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTHH TEOPETHUECKYIO OCHOBY IS
OTpeeNieHus] TMOAXOA0B K (OPMHUPOBAHUIO COJCpKAHUS Y4eOHOro MpeamMera
«buonorus» cocraBunaM: KoHUenTyanbHble nojoxenus ProcC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJEp)KaHus, pe3yJbTaToB OOyuYeHus u
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOIIUX LENIX U
NPUHIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHUE CHCTEMBI CPEIHEro
oOmero oOpa3oBanuss B Poccuiickoil ®enepanuu, a TakXKe IMOJO0KEHUI O
cnenuduke OMONIOTHH, €€ 3HAYCHUHU B MMO3HAHUM KUBOW MPUPOJBI U 00eCTIeueHNN
CYILIECTBOBAaHMS 4YelioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTpesieNieHbl OCHOBHBIE (DYHKIIMH MTPOTPAMMEI TI0 OMOJIOTHH U € CTPYKTYpa.

[Iporpamma 1o Ouonorud Ja€T MPEACTABICHHE O LEesAx, 00 oOmen
cTpaternu OOy4YeHHUs, BOCHHUTAHHUSA M PA3BUTUS OOYYAIOIIMUXCS CpEeICTBaMU
yuebHoro mnpeamera «buonorus», omnpenenseT o00s3aTenbHOE MPEIMETHOE
colepKaHue, €ro CTPYKTypy, pacmpeaelieHue 1o paszieiaM H  TeMmaw,
PEKOMEHIYEMYIO TIOCTIE0BATEIHHOCTh U3YUCHHs yUeOHOT0 MaTrepuaia ¢ yuyeToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHMKH 00pa30BaTEIBHOTO
mpoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJarOIIMXCs.

B nporpamme mno OuosoruM TakKe YYMUTHIBAIOTCS TpeOOBaHUA K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHbBIM U TMPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJIOB Yy4e€OHO-ITO3HABATEIbLHOU
JeSTeNbHOCTH/Y4eOHBIX JEHCTBUI O0OydYalomuXxcsi MO OCBOCHHIO COJIEpKaHUs
OMOJIOrMYecKOro 0Opa30BaHHUI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIH yPOBEHB) peaIn3oBaH
NPUHIUAI TPEEMCTBEHHOCTH B HW3Yy4YeHHMH Ouonormu, Ojaromaps uemMy B HeEH
IpPOCMAaTPUBAETCS HAMpPABJICHHOCTh HAa pa3BUTHE 3HAHWM, CBSI3aHHBIX C
GopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpHUEHTALMH JTUYHOCTH, 3KOJOTUUECKOTO MBIIUICHUS, IPEACTABICHUN O 3JJ0POBOM
oOpase >XHU3HU U OEpEKHBIM OTHOILIEHWEM K OKpY’XKarollled MPUPOIHON cpele.
[TosTomMy Hapsioy ¢ U3y4eHHEM OOIIEOMOIOTHYECKUX TEOPHid, a TaKXKe 3HAHUU O
CTPOCHHH KUBBIX CHCTEM PA3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUINX B
HUX TPOIIECCOB B MPOrpaMMe MO OMOJIOTHH YyJIeJICHO BHUMAaHHE HCHOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUU B MOBCEIHEBHOM JKU3HU ISl PEIICHUS NMPUKIIATHBIX 3a7a4, B
TOM 4YHCIe: NPO(QUIAKTUKY HACIEACTBEHHBIX 3a00JIEBAHUM 4YENOBEKa, MEIMKO-
TeHETUYECKOTO KOHCYJBTUPOBaHUS, 000CHOBaHUSA HKOJIOTHYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OKpY)KAIOIIEeH MPUPOTHOM Cpene, aHajau3a
BIIUSIHUSA XO3SHUCTBEHHOW MACSATEIBHOCTH YEJIOBEKa HAa COCTOSIHHE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAaHHUSI K MPUKIIATHON HAIIPABICHHOCTH



y4ueOHOro mnpenMera «buosorus» MpoauKTOBaHO HEOOXOJAMMOCTBIO O0CCIIeUEHUS
YCJIOBUM ISl pEIICHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1ay IIKOJBbHOIO OMOJIOTUYECKOTO
oOpa3zoBaHMs, KOTOpas Impeanosiaraer (GopMupoBaHHE Yy  OO0ydarOIIUXCA
CIIOCOOHOCTH aJanTUPOBATHCS K M3MEHEHUSM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHpA.

buonoruss Ha ypoBHE cpenHero ooOiero o0pa3oBaHHUS 3aHUMAET Ba)KHOE
Mecto. OHa obGecneunBaeT (GOpPMUPOBAHHUE Y OOYYAIOIIUXCA MPEACTABICHUNU O
HAy4YHOM KapTUHE MHpa, pacIIupseT U 000OUIaeT 3HAHUSA O KUBOW HpHUpOAE, €€
OTJIMYUTENIbHBIX MPHU3HAKAX — YPOBHEBOW OpraHu3alvi U 3BOJIOLHH, CO3/aET
yCIOBUSI  JJisi:  TO3HAHHWS  3aKOHOB  JKUBOW  MPUPOJIBI,  (POPMUPOBAHUS
(GyHKIMOHATBHOM TI'PaMOTHOCTH, HAaBBIKOB 3/I0pOBOr0 W Oe3omacHoro obpasa
YKU3HU, KOJIOTUYECKOTO0 MBIIIJIEHUS, IIEHHOCTHOTO OTHOIIEHHUS K KUBOU MPUPOJIE
U YEJIOBEKY.

Bosnbiioe 3HaueHne OMOI0THS UMEET TaKKe JUIsl PEIICHUsI BOCHUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CPEJAHEro  o0mero  oOpa3oBaHUs,  COLMATU3AINH
oOyyarouxcs. M3yyenue Guonioruu oOecrneyrnBaeT ycinoBus A GOpMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAITMOHHBIX W HWH(POPMAIIMOHHBIX  HaBBIKOB,
ACTETUYECKON KYJIBTYPBI, CIOCOOCTBYET HMHTETPAIMU OMOJOTUYECKHX 3HAHHUHA C
MPEICTABICHUSIMU U3 IPYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (PU3UKH, XUMUHU
u reorpaduu. Ha3zBaHHbIE TOJOXKEHHUS O MpeAHA3HAYECHUH Y4eOHOro mpeaMmera
«buonorus» cocTaBUIM OCHOBY JUIsl OIpEAENICHUs TMOAXOJ0B K OTOOpY u
CTPYKTYPUPOBAHHMIO €r0 COJEP)KaHMs, MPEICTABIEHHOTO B MpOrpaMMe 10
OHOJIOTUH.

Ot6op coxepkanus yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIMH KyJIbTYpOCOOOPAa3HOTO MOJAXO0/a, B COOTBETCTBUHU C
KOTOPBIM OOydaronuecs JO0JDKHbl OCBOUTh 3HAHUS W YMEHUS, 3HAUYMMBIC IS
dbopmupoBaHus 0OIIEN KyJIbTYphbl, ONpPEACNSIONIME aJCKBaTHOE IOBEJACHUE
YeJIoBeKa B OKPYJKaroleld MPUPOJTHOM cpejie, BOCTpeOOBAaHHBIC B MOBCEIHEBHOM
KU3HU U TPAKTUYECKON AestenbHOCcTU. Oco00€ MECTO B ITOW CHCTEME 3HaHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOM 1Ji1 (POpMHUPOBAHUS
NPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
IEHHOCTHBIX  OPUEHTAlMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3alUuu
OMOJIOrMYecKOro 00pa30BaHHUI.

CTpyKTypupOBaHUE COJAEpKaHUA Y4YeOHOro MaTepualia B Hporpamme Io
OMOJIOTUM OCYILECTBIEHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTEIIBHBIX OCOOCHHOCTSIX KUBOU MPHUPOJIbI, O €€ YPOBHEBOM OpraHU3alliU U
IBOJTIOIMH. B COOTBETCTBHM C 3THM B CTPYKType yueOHoro npenmera «bruomorusn
BBIJICJIEHBI CIIEIYIOIINE COJEpKaTeIbHbIE JIMHUU: «bHUOorus Kak Hayka. MeToabl
HAy4yHOTo To3HaHUs», «Kierka kak Ouonorudeckas cuctemay, «OpraHusm Kak



ouosnornyeckas cuctemay, «CucreMa M MHOTOOOpa3we OpPraHUYECKOrO MHUPAY,
«IBONIONHUSA KUBOU TPUPOABD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

[lens um3yuenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJcHUE OOyYaloIMMHUCA 3HAHUSMH O  CTPYKTYpHO-(DYHKIIMOHATBLHOU
OpraHu3allMk >KUBBIX CHCTEM pAa3HOTO paHra W MpuoOpeTeHne yMEeHUn
UCIOJIb30BaTh ATH 3HAHMS IS TPAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3TMYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTrxkeHnue 1enu u3ydeHus ydeOHoro mnpenmetra «buosorus» Ha 6a3oBom
ypOBHE 00€CTIeunBaeTCsl peICHUEM CIAEAYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUYECHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOM
1 OPMUPOBAHUS MPEICTABICHUNA O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METOJaX HAy4YHOr0 MO3HAHMS, CTPOCHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHS OpraHU3allMU, BBIJAIOIINXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIeIOBAHUSIX B OMOJIOTHH;

dbopMupoBaHrEe y OOYy4YalOIIMUXCS IO3HABATENIbHBIX, HWHTEJUIEKTYyaJbHBIX H
TBOPYECKUX CHOCOOHOCTEN B MpoOIleCCe aHalv3a JAaHHBIX O MYTSIX pPa3BUTHUS B
OMOJIOTMM HAy4HBIX B3MVISIAOB, MACH M MOAXOJOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOr0 ypOBHS OpraHU3allly;

CTaHOBJICHHE Yy oOydaroumuxcsi oOmieil KyabTypbl, (YHKIIMOHAIBLHON
IPaMOTHOCTH, PA3BUTUE YMEHUM OOBSCHATH M OIEHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUN U ONbITA, TMOJYYEHHBIX MpHU
W3y4YeHUU OMOJIOTHY;

dbopMupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B MPAKTUYECKOW JESTENbHOCTU YeJIOBEeKa, Pa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIUTAHUE YOEKJIEHHOCTH B BO3MOXXHOCTH TO3HAHUSI YEJIOBEKOM >KHMBOMU
IPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKHUX
HOPM IPU IPOBEJICHUN OMOJIOTMYECKUX UCCIIEOBaHUM;

OCO3HAHME IIEHHOCTH OWOJOTUYECKUX 3HAHUN JUIs TIOBBIIICHUS YPOBHS
AKOJIOTUYECKON KYJIbTYPBI, J1sl (GOPMUPOBAHUS HAYUHOT'O MUPOBO33PEHHUS;

IpUMEHEHUE MPHUOOPETEHHBIX 3HAHUN U YMEHHUI B TOBCEIHEBHOM KU3HU AJIs
OLICHKH MOCJIEACTBUI CBOEH JIESITEILHOCTH 10 OTHOLLICHUIO K OKPYXKAIOLIEH Cpelie,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE U COONIOZCHUE Mep NPOOUIAKTUKI
3a00sieBaHUM.

B cucreme cpegnero oOmiero oOpaszoBanusi «buosorus», uzydaemas Ha
0a30BOM YpOBHE, SBIISICTCS OO0S3aTEIbHBIM YUEOHBIM MPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0aacTi « EcTecTBeHHO-HAyYHbIE TIPEIMETHI.



Jlist u3ydenusi OMoJI0Tuu Ha 6a30BOM YPOBHE CpPEHETO 0011Iero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34
yaca (1 4ac B Hezento).



COJEPXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorust kKak Hayka.

buonorus kak Hayka. CBsi3zb OMOJOTUM C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (puitocodueit, ITUKON, ICTETUKON U MPABOM.
Pons Ouonorun B (HopmMuUpoOBaHMM COBPEMEHHOW HAy4YHOW KApTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metob1 TO3HAHUS KUBOUM NMPUPObI (HAOII0ACHUE, SKCIIEPUMEHT, ONKUCAaHUE,
U3MEpEHHe, KiIacCU(PUKALMs, MOJEIUPOBAHUE, CTaTHCTHYECKas 00paboTka
JAHHBIX).

JdeMoHcTpanuu:

[Toptperst: Y. HapBun, I'. Menaens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuiel 1 cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBIY.

JlabopaTopHbIe M IpaKkTHYecKUe padoThbl:

[Ipaktuueckas pabora No 1. «lcmonb3oBaHue pa3iMYHBIX METOOB IpHU
U3YYEHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U UX OPraHU3al M.

’Kubie cuctembl (OMOCUCTEMBI) KaK MpeaAMeT u3ydeHus: ouonoruu. Otiandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa 6MOCHCTEM M UX pa3HOOOpa3ue. YpOBHU OpPraHU3aIllid OMOCUCTEM:
MOJIEKYJISIDHBIM, KIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIA, MNOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKU ), OMoC(EepHBI.

JdemoHcTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKUBOU MPUPOIBD.

O6opynoBanue: mozaenb MoJiekybl JIHK.

Tema 3. Xumn4yeckuii cOCTaB U CTPOCHUE KJIECTKH.

XUMHUYECKHM COCTaB KIETKA. XHMUYECKHE BJIEMEHTBHI: MaKpPOAJIEMEHTHI,
MUKpPO3JIEMEHThL. Bo/ia 1 MUHEpaibHbIE BELIECTBA.

OyHKIMM BOABI M MHUHEpalbHBIX BeHIECTB B KieTke. llomnepxanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHue OEIKOB. AMHHOKHCIOTBI — MOHOMEpHI OEIKOB.
HezaMeHnumble 1 3aMEHUMbIE AMUHOKHUCIOTHI. AMUHOKUCIOTHBIA COCTaB. Y POBHHU
CTPYKTYphl ~O€IKOBOM MOJIEeKyJbl (NepBUYHAs, BTOpUYHAs, TpPETUYHAA U
YETBEPTUYHASI CTPYKTypa). XHUMHUYECKHE CBOMCTBAa OenkoB. buomoruueckue
(GyHKUIHUU OENKOB.



depmenTtsl — Ouonormveckue Katanu3aTtopbl. CTpoeHue (QepMmeHra:
aKTUBHBIA TEHTp, cyOcTpaTHas cnenuduyHocTth. KodepMmeHnTsl. Butramunsi.
Otnuuus pepMEeHTOB OT HEOPraHUUECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pudo3a ©  JE30KCHpu003a),
aucaxapuibpl  (caxapo3a, JaKTo3a) MW nonMcaxapuiabl (Kpaxmal, TJIMKOTEH,
HeJUTI0I103a). bruonornvyeckue GyHKIIMH YTIIEBOIOB.

Jlunuper:  Tpuraunepunbl, dochoaunuabl, crepouabl. ['uapoduIbHO-
ruapodoOHble  cBoiicTBa. buonornueckue ¢GyHkumu aunuaoB. CpaBHeHue
YIJIEBOJIOB, OETKOB U JIMMHUIOB KaK UICTOYHUKOB SHEPTHUHU.

Hyxnennoseie xucnorel: JHK wu PHK. Hykieoruaer — MoHOMEpPHI
HyKJIenHOBBIX kKuciot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkunu PHK.
Buaest PHK. AT®: ctpoenue u GhyHKIIUH.

[utonorus — Hayka o kietke. Kietounast Teopust — npumep B3auMOACHCTBUS
uzeil 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTObl N3YUEHUS KICTKH.

Knerka kak menoctHas >xuBas cuctemMa. OOmme NpPU3HAKH KIIETOK:
3aMKHyTasi HapyxHass memOpana, monekynbl JIHK kak reneruueckuit ammapar,
cucTeMa cuHTe3a Oenka.

Tunel KJIETOK: JyKapuoTHYecKass U Mpokapuorhyeckas. OcoOeHHOCTH
CTpOEHHUs TpoKapuoTuueckon kieTku. Kierounas crenka Oakrtepuii. CTpoeHue
AYKApUOTUYECKON KIEeTKH. OCHOBHBIE OTJIMYWS PACTUTEIbHOW, >KUBOTHOM H
rpUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAS CTEHKA, TJTMKOKAIUKC, UX
dbynknuu. [Tnazmarnaeckas memOpana, e€ cBorictBa u pyHkiuu. [{utomnasma u eé
opranounbl. OnHomeMOpannbie opraHounbl kietku: OIIC, ammapart ['onbmxwy,
In30CcOMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIETKU: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxaeHne MUTOXOHJApUN U Tuiactua. Bunbl mmactun. HememOpaHHbIe
OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, UEHTPUOJH, PECHUYKH,
KryTUKU. QYHKIUKA OPraHOUIOB KIIETKU. BKiroueHus.

SAnpo — perynaropHsiii 1eHTp KieTku. CTpoeHue sjpa: siaepHas 000104Ka,
KapuoIjiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. lnelinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHue XUMHUYECKUMX JJIEMEHTOB B HEXHBOM
npupojie», «PacrpeneneHne XuMUIEeCKUX 2JIEMEHTOB B )KUBOU MPUPOIE.

Tabmuupbr u cxembl: «llepuognveckas TabiaMIla XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MoeKyJbl BOAb», «brocunTtes 0enka», « CTpoeHrne MOJIEKYJIbI OeTKay,
«Ctpoenne dpepmentay, «Hyknennosbie kucinotel. JJHK», «Ctpoenne momnekybl



AT®», «CtpoeHue >yKapuoTHUYECKOM KIETKW», «CTpOEHUE >KMBOTHOM KIIETKNY,
«CtpoeHue pacTUTENbHOM KIETKN», «CTpOEHHE TNPOKAPHUOTHYECKON KIETKU,
«CTpoeHue sapa KIETKn», « YTIIEBOIAbD, «JIumuabsn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJOBAaHHME J[UIsl MPOBEACHUS
HAOJIIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble n NpakTHYeCKHEe PadoThI:

JlaGopatopnas pabora Ne 1. «l/3yueHue KaTaaIuTUYECKOM AaKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTaaasbl)y.

Jlabopatopuass pabora No 2. «l3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
KUBOTHBIX M OaKTepHil MOJI MUKPOCKOIOM Ha TOTOBBIX MHUKpOIpenaparax M HX
OMKCAHUE.

Tema 4. /KusHeaesITeJIbHOCTD KJICTKH.

OOmeH BemecTB, Wik MeTadomu3M. AcCuMUIAIUs (TUTaCTHYECKUii OOMEH) U
JTUCCUMUJIISIIUS  (SHEPreTUUeCKil OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U HHEPrUU B IMOHUMAHUU
MeTaboau3ma.

Tuner oOMeHa BemecTB: aBTOTpodHBIN U reTepoTpodHbIid. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUHU B KIIETKE.

®orocunte3. CperoBass W TeMHOBasg (a3bl (¢doTocuHTe3a. Peakuuu
dboTocunTeza. DPpdekTuBHOCTh oTOCUHTE3a. 3HaAUeHUE (POTOCUHTE3a JJIsl KU3HU
Ha 3emwsie. BausiHue yciioBuil cpeibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIEHUS €TI0
MPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHIA.

XeMOCHHTE3. XEeMOCHHTE3UPYIOINUe OakTepur. 3HAUCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KJeTke. PaciuersieHue BellecTB, BbIJIEICHUE U
AKKyMYJUpPOBaHUE »JHEPruM B KJIETKE. OTambl SHEPreTHYEeCKoro oOMeEHa.
['mukomus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHCIIEHWE, WIM KJIETOYHOE
JbIXaHUE. OkucnuTenbHoOe dbochopunupoBaHue. OddexkTuBHOCTD
SHEPreTUYECcKOro 0OMeHa.

Peaknuun MarpuuHoro cunre3a. ['enHernueckas wuHpopmamus u JIHK.
Peanuzamus reHetnueckod uHpopmanuu B KIETKe. ['@HETHYECKHl KOA U €ro
cBoiictBa. Tpanckpurnuus — Mmarpuusbii cuaTe3 PHK. Tpancnsauus — GuocunTes
Oenka. Ortanbl TpaHciasuuu. KomupoBanue amuHOKuciaoT. Ponb pubocom B
ounocuHTe3e Oerka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. ctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI UM KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KXUBOTHBIX M YEJIOBEKa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoaedbunuta yenopeka (BUY) — Bo3Oyautens CITN/a.



OOparHast ~ TpaHCKpuIusi, peBepraza u  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHUsl BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanum:

[Toptpersr: H. K. Konsuos, /. Y. UBanosckwuii, K. A. Tumupsses.

Tabmumer u cxembl: «Tunbl mutanusy, «Metaboauzm», «MHTOXOHIPUY,
«JHepreTuyeckuit oomen», «Xmopomacty, «®Dorocunredyn, «Crtpoerue JIHK»,
«Ctpoenue u GpyHKIIMOHUpOBaHUE TeHay, «CuHTe3 Oenkay, «['eHeTnueckuit Ko,
«Bupyce», «bakrepuodarn», «Crpoenne u xu3HeHHbd nuka Bupyca CIIM/a,
oakTeprodaray, «Pemmukarus JTHK».

O6opynoBanne: Moaenu-anmukanun «Yapoeaue JIHK u Tpanckpurmmsy,
«buocuntes 6enkay, «CTpoeHue KIeTKn», Mojenb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe M MHAUBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

Knetounbii 1uKkI, WM >KU3HEHHBIM LUK KiIeTku. MHTepdaza v MHUTO3.
[Ipomeccrl, mpoTekaromue B uHTepdasze. Permkanus — peakuus MaTPUIHOTO
cunteza JIHK. Crpoenune xpomocom. XpOMOCOMHBIH HabOp — KapHOTHIL
JIMTITON THBIN M TalUIOMJIHBIM  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[uTonornueckue OCHOBbI PAa3MHOXKEHUA W HWHAWBUAYAJIBHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue knetku — muto3. Craaun mutoza. IIpoueccsl, npoucxonsiue Ha
Pa3HBIX CTAIUAX MUTO3a. BUOJOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi rubenb KJIETKH — aromnTo3.

®opMbl pa3sMHOKEHHSI OPraHU3MOB: Oecriosioe U mososoe. Bunpl 6ecrnosnoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOkeHHE. MICKycCTBEHHOE KJIOHMPOBAHUE
OpPraHU3MOB, €T0 3HAYCHHE JJIs1 CEJICKIUU.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYHUS OT OECIOJIOrO.

Meito3. Craguu meino3a. IIpormecchl, nmpoucxoadiue Ha CTaguaxX Meno3a.
[ToBenenne xpomocoM B wmenose. KpoccuHrosep. buosiornueckuii CMbICT U
3HaYeHUE MeKo03a.

l'amerorenes — mnporecc oOpa3oBaHUS TIOJIOBBIX KJIETOK Yy JKHWBOTHBIX.
[TonoBeie kemne3bl: CEMEHHUKU U SUYHUKA. OOpa3oBaHWE U PAa3BUTHE IMOJIOBBIX
KJIIETOK — TaMmeT (CnepMaTo30u[l, SMIIEKIIeTKa) — CHEPMATOreHE3 M OBOTCHES.
OCOOEHHOCTH CTPOCHUSI SMIIEKIETOK W crepMaro3ouaoB. Omiog0TBOpEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBLHOE  Ppa3BUTHE
(aMOpuorenes). Jtanbl SMOPHOHAIBLHOTO PA3BUTHUS Y MO3BOHOYHBIX >KMBOTHBIX:
npoOnenne, racTpyismus, opraHorene3. IloctamOpuonanpHOE pazButhe. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsSAMoOe, HempsiMmoe (IMYuHOYHOE). BrnusiHue



cpeapl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pazButue pacrenuii. OHTOreHe3 ILIBETKOBOIO PACTEHUA: CTPOCHHUE
CEMEHU, CTAINU Pa3BUTHSL.

JdemoHcTpanuu:

Tabmuier u  cxeMbl: «DOpMBI pPa3MHOXKEHHS OPTraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHUil», «BeretaTuBHOE pa3MHOXEHHUE
pactenuity, «J/lenenue xknetku Oaktepuit», «CTpOEHHE TIOJIOBBIX KJIETOK,
«Ctpoenue xpomocombl», «Knetounsiit nukny», «Pemnukanusa JTHK», «Murtos»,
«Metiosy, «IIpsamoe u Henpsmoe pazButue», «l'aMeTorenes y MICEKONUTAKOMINX U
4yesioBeKka», «OCHOBHBIE CTAIMM OHTOTEHE3ay.

OGopynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «Cnepmaro3onasl
MJICKONIUTAIOIIETOY, «SHIeKIeTka MiueKonuTarmero», «KapuoknHes B KieTkax
KOpEIIKa JyKa», MarHuTHas MOJEb-alIuiuKanus «/leieHne KIeTKn», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie U NpakTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JTyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGoparopuass pa6ora Ne 4. «M3ydeHWe CTpPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIPENaparaxy».

Tema 6. HacsieicTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renervku. Micropus pa3Buths reHETUKU. POk uTonoruu
¥ OMOpPHOJIOTUM B CTAaHOBJIICHMHM TEHETUKH. BKJIaa pOCCHICKHMX M 3apyOeKHBIX
y4EHBIX B Ppa3BUTHE TCHETHUKH. MeETOoNbl TEHETUKH (THOPHI0JIOTHYCCKHM,
[IUTOICHETUYECKUH, MOJCKYIIpHO-TeHeTHYeCKUii). (OCHOBHBIE TI'€HETHYECKHE
noHATHus. ['eHeTnyeckasi CHMBOJIMKA, UCMOJIb3yEeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MMPU3HAKOB, YCTAHOBJIEHHbIE . MeHenem.
MonoruOpuHOe CKpelmuBaHHue. 3aKOH €AuHO-O0pasus THOPHUIOB IIEPBOIO
nokoJieHus. IIpaBuio JOMUHMPOBAaHMWS. 3aKOH PpACHICIICHUS MPU3HAKOB.
I'unores3a unctoTsl rameT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruObpuaHoe  CKpeniMBaHWE. 3aKOH  HE3aBUCHUMOTO  HacCIeIOBaHMS
npu3HakoB.  [[{UTOreHETHMYEeCKWE  OCHOBBI  JUTHOPHUIIHOTO  CKPEIIMBAHUA.
AHanu3upyollee ckperiuBanue. Mcrnoap30BaHue aHaTU3UPYIOLIETO CKPEIUBaHUS
JUISL OTIPEJICSICHHS] TEHOTHIIA OCOOH.

CuernyieHHoe  HacienoBaHue Tpu3HakoB. Pabora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHune cuemnieHus reHoB B pe3ybTare
KPOCCHUHTOBEpA.

XpOMOCOMHAasl TEOPUS HACIIEACTBEHHOCTHU. [ eHeTHYeCKue KapThl.



I'enetnka mosa. XpoMOCOMHOE ONpENENIeHUE Moja. AyTOCOMBI U IIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TreTeporameTHble opraHu3Mbl. HacnegoBaHue
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHIBI N3MEHYMBOCTH: HEHACIIEACTBEHHAS! M HACIIEACTBEHHAS.
Pomp  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOJIU(PUKAIMOHHON M3MEHYMBOCTH. BapualmoHHbIi psiJi 1 BapUallMOHHAS KPUBas.
Hopma peakuuun npusHaka. KonndecTBEHHbIE M KAUECTBEHHBIE NPHU3HAKA U MX
HOopMa peakuuu. CBoricTBa MOANGMUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBennasi, WinM TEHOTHNHYECKas, W3MEHYUMBOCTh. KoMOMHaTHBHAS
U3MEHUYMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTalmoHHasi u3aMeH4YuBOCTh. Kiaccudukanust MmyTaiuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NMpU4MHbI MyTauud. MyTareHHble (aKTOPBI.
3aKOH rOMOJIOTMYECKHX PSAJOB B HacleACTBEHHOM n3menunsoctu H. . Basuiiosa.

BresnepHas HaciIeICTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka wenoseka. Kaprnorun uyenoBeka. OCHOBHBIE METONBI T'€HETHKU
YeJIOBEKA: FeHeaIOrM4eCKui, OJIM3HEOBBIM, IIMTOT€HETUYECKUH, OMOXUMUYECKUM,
MOJIEKYJISIPHO-TE€HETUUECKHM. CoBpemeHnHOE ONpENIECIICHHE TE€HOTHUIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHNE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C ITOMOIIBIO
[1I1P-anamu3a. HacnenctBenubie 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HH C HACJEICTBEHHOW MPepachoyiOKeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comarnueckne W TreHeparuBHble MyTauud. CTBOJOBBIE KIETKU. [IpuHUHAIBI
3JI0pOBOI0 00pa3a XU3HH, TUArHOCTHKHU, MPOPUIAKTUKH U JICUEHUS T'€HETUYECKHUX
0osne3Held. MenUKO-reHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAYEHUE MEIMIIMHCKON
TeHETUKH B NPEAOTBPAILIEHUH U JICUCHUH F€HETUYECKUX 3a00JIeBaHUI YesloBeKa.

JdemoHcTpanum:

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

Tabmumet w cxembl:  «MOHOTMOpPUIHOE  CKpEIMBAaHHE MW €r0
UTOr€HETUYECKAas: OCHOBa», «3aKOH pAaCIICIUIEHHS] M €ro LHUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpelMBaHHEY,
«lluTonornyeckrie  OCHOBBI ~ JUTUOPUIAHOTO  CKpenuBaHus»,  «Menosy,
«B3auMOnencTBUE  AJUIENIBHBIX TI'E€HOB», «l'€HeTH4Yeckne KapThl pPacTEHUH,
KUBOTHBIX W YeJIOBEKa», «l'eHeThka mnoJia», «3aKOHOMEPHOCTH HAacJIel0BaHUs,
CUEIUIEHHOr0 ¢ mojom», «KapuoTumbl 4YenoBeKa W KUBOTHBIX», «Buabl
U3MEHUYUBOCTHY», «MoaudukalnnoHHas W3MeHUYMBOCTH», «HacimenoBanue pesyc-
(dakropay», «I'eHeTrKa rpynn KpoBw», « MyTallmoHHasi U3MEHUYHUBOCTDY.

O6opynoBanue: MoJEIH-aNIUIMKAUN «MOHOTUOPUIHOE CKPELIMBAaHUE,
«Henonnoe nmomuHupoBaHuey, «JuruOpumnoe ckpenuBanue», «llepexpécr



XpOMOCOM», MHKPOCKOII U MHKporpemnapaT «Jlpo3odpummra» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHblie U NpakTHYeCKHEe PadoThI:

Jlabopatopuast pabota Ne 5. «M3ydeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30( MBI HA TOTOBBIX MUKPOIpENapaTax.

JlabopatopHas paborta Ne 6. «M3yuenue MoaNpUKAIIMOHHON U3MEHUNBOCTH,
MOCTPOEHHUE BAPUAIMOHHOTO PSJIa U BAPUALIMOHHON KPUBOW.

JlaGoparopnas pabota Ne 7. «AHanu3 MyTainuil y Ipo30(uiibl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBieHHWE M aHAIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cesiekuiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexknps Kak HayKa M MPOLECC. 3apPOKICHHUE CEIEKIUH U JTOMECTUKALMS.
VYuenue H. . BaBunoBa o0 1eHTpax MPOUCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTphl MPOMCXOXKIAEHUS JOMAIIHUX KUBOTHBIX. CopT,
OpoJ1a, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MacCoBBIM U MHAMBUIYAJIbHBIA OTOOPHI B
CeJIeKUMU pacTeHUl M KUBOTHBIX. OIllEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpenuBanue — WHOpuAWHT. Ywmcras nuHug. CKpelMBaHUE YHCTHIX JIMHUM.
I'ereposuc, wnu rubpunHas cuna. HepoicTBeHHOE CKpelluBaHUE — ayTOPUAMHT.
Otrnanéunas rtubpuam3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJYyYEHUE TOJUIIONAO0B. JlOCTMKEHHUS CENEKIMM PACTEHHWH, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTalbl
co3nanusi pexomoOuHantHo JIHK wu Tpancrennsix opranusmoB. Kierounas
nHxeHepud. Kiietounsle KyJibTypbl. MUKPOKIOHAIBHOE PAa3MHOKEHUE PACTECHHUIA.
KnonupoBanue BBICOKOIPOAYKTHUBHBIX CEIIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okomornuecknue W oTtudeckue — npodmempl. MO —  reHeTmdecku
MOIU(PUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toprpersr: H. M. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @.
HMBaHoB.

Tabmuiel 1 cxeMbl: kKapra «LIeHTphl MPOMCXOXKIACHUS W MHOTO000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYyPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®. MiBanoBay,
«llomumnongus», «OObEeKThl OuorexHonorum», «KiaeTounele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U eEpeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISDKH TUIOJIOB M KOPHETUIOAOB AUKHUX (DOPM U KYJIBTYPHBIX
COpTOB pacTeHui, repoapuii «CenbCKOX03sUCTBEHHbBIE PACTEHUS.



JlabopaTopHble ¥ NpakTHYecKue padoThl:

Okckypceusi «OCHOBHBIE METOJIbI M JOCTHKEHMSI CEJIEKIIMM pacTeHUH u
YKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIMIO, MJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM ~ y4acTOK, B TEIUIMYHOE XO34MCTBO, J1a0OpaTOPUIO
arpOyHUBEPCUTETA WM HAYUYHOTO LIEHTPA)».

INIAHUPYEMBIE  PE3VJIBTATBI OCBOEHUSA [TPOI'PAMMEBI 110
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHUA

Cormacuo ®I'OC COO, ycranaBnuBarOTCs TpeOOBaHUS K pe3yibTaTam
OCBOCHHS OOYyYalIIMMHUCI IpOrpaMM  CpeaHero oOmero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIPEIMETHBIM M IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3yJbTATOB OCBOECHHUS NpeaMeTa «bHOIOrus»
BBIJICJICHBI CIEAYIOUIME COCTABISIONINE: OCO3HAHUE OOYyYaIOIUMUCS POCCUMCKON
rPa’kIaHCKOM MJICHTUYHOCTH — FOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSTEIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyue MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHHMX YOEKIEHUHM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUN Pa3BUTUS OHOJIOTMYECKOIO
3HAHMS, TOTOBHOCTh W CIOCOOHOCTHh OOYYaIOIIUXCSI PYKOBOJCTBOBATHCS B CBOCH
NEATENbHOCTU LEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TMPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIWYHWE HKOJOTMYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUS mpeamMeTra «bruonorus» AOCTUTAKOTCS B
€AMHCTBE YYEOHOM U BOCIHUTATENBHON JIEITEIBHOCTH B COOTBETCTBUU C
TPAAUIIUOHHBIMU POCCUMCKUMH COLMOKYJIBTYPHBIMUA, UCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, NPHUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI MW CHOCOOCTBYIOT TMpOIeccaM CaMOIIO3HAHUs, CAMOBOCIUTAHUS U
CaMOpAa3BUTHA, pPA3BUTHS BHYTPEHHEW TMO3WUIMU JIMYHOCTH, IATPUOTHU3MA,
YBaXXCHUA K 3aKOHY W IPABOIOPSAKY, YEIOBEKY TPyJa U CTapIIEMy ITOKOJIEHHIO,
B3aMMHOTI'0 YBa)XKECHHS, OEPEKHOr0 OTHOIIEHUS K KYJbTYPHOMY HACJICAUI0 U
TpaAUuLKSAIM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepauuu, MpUpOLIE U
OKpYXarouen cpee.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUS ydeOHoro mpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTh O0YYarONIUXCsl PyKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHUX  YOCXKIACHUH, COOTBETCTBYIOIIMX



TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTrO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONBITA AEATEIBHOCTH B IMPOIECCE PEAIN3ALUH OCHOBHBIX HANPABICHUMN
BOCMUTATEJIbHOMN AEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMH 00yYaIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX IpaB U OOS3aHHOCTEH, yBa)KCHHE
3aKOHa M MPaBOMNOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IMPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEUICHWN y4eOHBIX M MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHUE yYHUTHIBATh B CBOMX JICUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM TOJ0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a/lady, YBaXUTEIbLHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB TNpPU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOU NEATEIBLHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU WJICHTUYHOCTH,
NaTpUOTH3Ma, YBaXKEHUS K CBOEMY HApOJy, UYyBCTBA OTBETCTBEHHOCTH IIEPE]
Ponunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJBTYpY,
MPOIIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIECINIO U NaMITHUKAM MPUPOIBI,
NOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWOJIOTHM, TOHUMAHMS 3HAYCHUST OWOJIOTUM B TO3HAHWU 3aKOHOB
PUPO/JIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIeCTBA;

uaeiHas yOeXJIE€HHOCTh, TOTOBHOCTh K CIYKeHHMIO M 3amute (OTeuectsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTENW POCCUHUCKOTO HAPOA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAllUI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIETO;



OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUU C
TpaaIuuusaMu HaponoB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUSA:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHUH;

MOHUMAHKE YMOIIMOHATBLHOTO BO3ICHCTBUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@XEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOU JINUHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, GopMHUpPOBaAHMSA KYJbTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIaronoJay4ns:

NMOHMMAaHWE W pean3alus 3J0pOBOTO M 0Oe30MmacHoro oobpa3a >XU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHME TUTMEHWYECKUX TpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXKUM 3aHIATHH © OTAbIXa, peryispHas (Gunveckas
aKTUBHOCTH), OEpPEKHOTO0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/10POBbIO;

NMOHUMAHWE I[EHHOCTU TPaBWUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHWE TOCIEJCTBUNA W HEMPHUSATUS BPEAHBIX MPHUBBIUCK (YMOTpeOIeHUS
AJIKOT0JIs, HAPKOTHUKOB, KYpEHHs);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTA TEXHOJIOTHUYECKOW M COLUAIBHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATh U CAMOCTOSITEIILHO
BBITTOJIHATh TaKyI0 JEATEIbHOCTD;

WHTEpEeC K pa3iMuHbIM cepam mpodecCHoHaATbHON JeATebHOCTU, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOpP Oyaymed npodeccu U pearn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa30oBaHUI0O U CaMOOOpA30BaHHUIO Ha
MPOTSHKEHUHU BCEH )KU3HH;

7) 3K0JI0TrH4eCKOTr0 BOCIIMTAHUSA:

AKOJIOTUYECKU TETIECOO0pa3HOEe OTHOIICHWE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTUYECKOM KyJNbTYphl: MPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB U OIEHKH WX BO3MOXHBIX TOCIEACTBUM ISt
OKpYXKaroLen Cpebl;

OCO3HaHHWE TI00aTBFHOTO XapaKTepa IKOJOTHYECKUX MPOOJIIeM W TMyTeW HxX
pelieHus;



CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble TMPU HU3YYEHUU OUOJIOTHUU
3HAHUST W YMEHUS TMpU pEHIeHUH TpoO0JeM, CBS3aHHBIX C palMOHAIbHBIM
IPUPOJIONONIB30BaHUEM  (COOJIO/ICHHE  TMpaBWl  TOBEACHUSI B TMPHUPOJE,
HaNpaBICHHBIX HA COXPAaHEHHE pPAaBHOBECHS B SKOCHUCTEMaX, OXpaHy BHJOB,
AKOCHUCTEM, OHOChEphI);

AKTUBHOE HENpHUATHE JEeHUCTBUM, NPUHOCAIIMX BpEl  OKpyKarouien
IPUPOJTHON cpefie, YMEHHE MPOTHO3WPOBATH HEOIArompHUsTHBIC SKOJIOTHYECKHE
TIOCJIC/ICTBUS MPEANPUHNMACMBIX ACHCTBUN U IPEIOTBPAIIATh UX;

HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHS], SKOJIOTHIECKON KYJIbTYPHI,
OTIbITa NEeSITENHbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMATIBHOM
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU JAEITETbHOCTH SKOJIOTHIECKON
HaTpaBIECHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAyKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIHTYPHOM MHUDE;

COBEpIICHCTBOBAHNE SI3BIKOBOW M YHMTATEIbCKOW KYJNbTYpbl KaK CpEACTBA
B3aMMOJICUCTBUS MEXTY JIFOABMU U TIO3HAHUS MUPA;

NOHUMaHUE chnenu@uKkd OMOJIOTUM KaK HayKd, OCO3HaHUA €€ poJu B
(GbopMUPOBaHNN PAIMOHATHLHOTO HAYYHOTO MBIIUICHUS, CO3MaHUU IIETOCTHOTO
NPEICTaBICHUS 00 OKPYXKAlolleM MHUPE KaK O €IWHCTBE MPHUPOJBI, YeIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodsieM
COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OMOJOTUM JUISI COBPEMEHHOM HMBWIM3AIUU:
o0ecrieueHrss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/IaHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECypCHble  MPOOJEMBbI  Pa3BUTHSA
YeJI0BEUECTBA, MOMCKA MyTEeH BBIXO/A U3 II100aTbHBIX YKOJIOTHYECKUX MPOOJIeM U
obOecrieueHuss  mepexoJa K  YCTOMYMBOMY  Pa3BUTHIO,  palMOHAIBHOMY
UCTIONB30BAHUIO TPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTHMUECKUX 3HAHUW B LEJAX
MOBBIIICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PAMOTHOCTH OOywaromuxcs, Gpopmupyemon
IPY U3yYCHUH OMOJIOTHH;

NOHWMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, MCHOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIONb30BaTh TOJydaeMble 3HAHUS MJIs aHaln3a |
O0OBSCHEHHUSI SIBIICHUN OKPYXKAIOIIET0 MUPAa W MPOUCXOANIUX B HEM H3MEHEHUH,



yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIOUYEHUS HA OCHOBE Hay4dHbIX (AKTOB U
VUMEIOIIUXCS JAHHBIX C LIEJIbIO MTOIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCHOJb30BaTh OHOJIOTMUECKUE 3HAHUS IS
pelIeHus Npo0JIeM B pealbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME LIEHHOCTHM HAYYHOW JEATEIBbHOCTH, TOTOBHOCTh OCYLIECTBIATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO AEATEIbHOCTD NHIAUBUAYAIBHO U B IPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa3oBaHUIO U
caM0o00pa30BaHHI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHUW TO OMOJOTUHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTSIMH.

METANIPEIMETHBIE PE3YJIbTATbI

MeranpeaMeTHble pe3yJbTaThl OCBOCHHS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyYaIOIIUXCA
MEXAUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUSA, OTPaXKaIoIINe
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, JHEPIus, SIBICHHE, IPOLECC,
CUCTEMa, HayuyHbIN (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCClIeloBaHUe,  HaONIOJIEeHWe,  HM3MEpPEHHE, JIKCIEPUMEHT U JPYrux),
yHUBEpCaIbHbIE Y4YeOHbIE JEWCTBHUS (IIO3HABATEIbHbIE, KOMMYHUKATHBHBIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH ¥  COIHMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs, CIIOCOOHOCTh
00yJaromuxcst UCTIOJIb30BATh OCBOCHHBIC MEXTUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHBIE YyueOHbIE JEHCTBUS B
IIO3HABATEIbHON Y COLMAIIBHON MTPAKTHUKE.

MeranpeaMeTHbIE PE3YIbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHUs IOJDKHBI OTPAXkKaTh:

OBaanenne YHHBEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJIbHBIMU
AefCTBUSIMM:

1) 6a30Bble JIOrHUYEeCKHE TeHCTBHS:

CaMOCTOATENbHO  (OPMYJIMpPOBATh W aAKTyalU3upoBaTh  MpolIiieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOIb30BaTh MPU OCBOCHHHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, CHHTE3a, CpaBHEHMUsI, KjacCUpUKaIuu, 0000IIeHMs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TOHATUM (BBIACTATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIUBATH
CBSI3U C JIPYTUMHU MOHSATUSIMH);

OTpEeNeNATh IeIU JACATEeIbHOCTH, 3aJlaBasi MapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C TOCTABJICHHBIMHU LICJISIMU;

WCIIOJIb30BaTh OMOJIOTUYECKUE TTOHSATHUS JUIsl OOBSICHEHUS (DAKTOB M SIBJICHUIN
YKUBOM IIPUPOIBI;



CTPOUTH JIOTMUECKHUE paCCYXKACHHUsSI (MHIYKTUBHBIC, JEAYKTUBHbBIE, IIO
AQHAJIOTUU), BBIABISTH 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B paccMaTpUBAEMBIX
SBIICHUAX, (POPMYTHPOBATH BBIBOBI U 3aKIFOUCHUS;

NPUMEHSATD CXEMHO-MOJICIIbHbIC cCpeacTBa N1 TMPEACTaBICHUS
CYILLIECTBEHHBIX CBA3€H M OTHOUICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a
TAaKK€  TMPOTUBOPEUYMH  Pa3HOTO  pOJAa,  BBISIBJICHHBIX B Pa3IMYHBIX
MHGOPMAIITMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaan3a MMEIOIIUXCS
MaTepualbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEIbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIbHOCTH;

KOOPAMHHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYAIHHOTO 1 KOMOMHUPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe HcCCIeI0BaATEIbCKHE e CTBHUA:

BJIAJIETh HABBIKAMH YUE€OHO-UCCIEI0BATEILCKON U MTPOESKTHOM JESITEIbHOCTH,
HaBbIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTbIO W  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 33/1a4, MPUMEHEHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BHUJBI JICSITEILHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HAaHWA, €r0 HWHTEPIpeTaIfy, MPEoOpPa3OBaHUI0 W TPUMEHEHHI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YUCJIE MPHU CO3JaHUH YICOHBIX U COIIUATBHBIX TPOCKTOB;

(GopMupOBaTh HAYYHBIA TUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMH U METOJIaMU;

CTaBUTh M (OopMyJIMpoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
JEeSTebHOCTH Y )KU3HEHHBIX CUTYAIHIX;

BBISIBJISIT IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3MpOBaTh 3a/auy,
BBIIBUTaTh TUINOTE3y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOUX YTBEPXKJICHHM, 3a1aBaTh TapaMETPhl U KPUTEPUU PEIICHHUS;

aHAIM3WPOBATh TIOJYUYEHHBIE B XOJIE€ PEIICHUS 3aJa4d  PE3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX
yCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT;

OCYULIECTBJIATH LI€JICHANPABICHHBIM MOUCK MEpPeHOca CPEJCTB U CIOCOOOB
NercTBUS B MPO(ECCUOHAIBHYIO CPEy;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATENBHYIO W MPAKTHUYECKYIO OOJIAcTH
KHU3HEACSITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;



BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTUHAIBHBIE TOJIXOJbI M pElICHus,
CTaBUTb MPOOJIEMBI U 33/1aUH, AOMYCKAIOIINE AIbT€PHATUBHBIE PEILICHUS.

3) pabora ¢ undopmanueii:

OPHEHTHUPOBATKLCS B PA3TUYHBIX UCTOYHHKAX WH(OpMAIuH (TEKCTe y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTHMYECKUX CIIOBApSAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VHTepHeTe), aHamu3upOBaTh
UH(OPMAITUIO PAa3IMYHBIX BUJIOB M (DOPM MPEACTABICHUS, KPUTHYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(GhOopMyIMpPOBaTh 3aMPOCHl U MPUMEHSTh PA3JIMYHBIE METOJBI MPU TIOUCKE H
otOope Ouosornueckoi nHMOpMAIUU, HEOOXOIUMOM ISl BBIMOJTHEHUS! YUEOHBIX
3aj1ay;

IpUOOPETaTh OIBIT KMCIOJB30BAaHUSA HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHUHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIH30BAHUS PA3TMIHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaJIbHYI0  (OpMYy  MpeACTaBICHUS
ounosornyeckor nHpopmaruu (CxemMbl, Tpapuku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouosjornyeckor HWHPOpMANMEH: TPUMEHATh XHUMHYECKue, (Qunyeckue u
MaTEeMaTUYECKUe 3HAKW W CUMBOJBI, (HOpPMYyJibl, abO0peBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJIMYECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PACO3HaBaHWSA W 3aUTHl  WH(OpMaIuwy,
uH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

Ogy1aieHUe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMM:

1) o01enme:

OCYIIECTBIISATh KOMMYHHUKAIMH BO BCeX cpepax KM3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTE WM TUCKYCCUM TIO CYIIECTBY OOCYXmaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJIHEHUS TMpeJjiaraeMoun
3aJ1ay, YYUTHIBATh MHTEPECHI M COTJIACOBAHHOCTH TMO3HUIIMH JIPYTUX YYACTHUKOB
JIMaora Wi JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CPEACTBA OOIICHWS, TOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHUS KOH(IMKTHBIX CHTYallUM,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICHCTBHS, TTOHMMATh
HAMEPEHUS IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHUE K COOSCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKCHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.



2) coBMeCTHas JAesiTeJIbHOCTD:

IIOHUMATh M HCIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI MpU PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHS MPU PEIICHUH YICOHON 3a/1auu;

BHIOWpAaTh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4€ToM OOmHUX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0T0 YJIEHA KOJIJIEKTUBA;

NpUHUMATh I1E€JIM  COBMECTHOM  JEATEIIbHOCTH, OpPraHU30BbIBATH U
KOOPJAMHUPOBATh JACHUCTBUA MO €€ NOCTHKEHUIO: COCTAaBIISITh IUIAH JEUCTBU,
pacmpenensiTh pojid ¢ YYETOM MHEHHM YYacTHUKOB, OOCYXJaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJIAJa M KaXXJOTO yYaCTHHKAa KOMAaH/bl B
00IIIMi1 pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeaaraTb HOBBIE NPOEKTHI, OLECHUBATH HAEU C TO3ULIHWHA HOBU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYWIECTBJISITh ITO3UTMBHOE CTPATErMYECKOE TIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJ1aJleHNe YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU JeiiCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [JIS BBIABICHUS TPOOIEM U HX
pElIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BBHIOMpaTh Ha OCHOBE OHMOJIOTMYECKMX 3HAHUN I1ICJICBBIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JICMCTBHSIX M MOCTYNKAaX IO OTHOILICHUIO K KMBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATEIbHYIO ACATEIIBHOCTh, BBISABISATH
npo0eMbl, CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTEeIbHON
JEATEIbHOCTH U )KU3HEHHBIX CUTYyalUsX;

CaMOCTOATENIbHO  COCTaBJATh IUJIAH pEIIeHHs NpoOJeMbl C  y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHMIA;

JaBaTh OLICHKY HOBBIM CHUTYalHsIM;

pacupsTh paMKu y4eOHOTro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

nenaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATH TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMUPOKOW HPYIUIUU B
pa3HbIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TMOBBIINIATH CBOM 0O0pa30BaTENbHBIN H
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CHUTYAalUsIM, BHOCUTb KOPPEKTUBBI B JIE€STEIBbHOCTD,
OIIEHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEISAM;



BJa/JeTh  HABbIKAMU  MO3HABaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI pedIeKCUU IJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKHM MU CBOEBPEMEHHO IIPUHHUMATh pPELIEHHs II0 HX
CHUXEHHUIO;

IPUHMMATh MOTHBBI M apryMEHTbl JPYTMX IIPU AaHajdu3€ pe3yJIbTaToOB
NEeATEIbHOCTH;

3) npuHsATHE ce0sl M APYIrUX:

OPUHUMATh ceOsl, MIOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMAaTh MOTHBBI W apryMEHTBl JPYrMX IIpH AaHAJINU3E pe3yJIbTaTOB
NEeATENbHOCTH;

IIPU3HABAaTh CBOE IIPABO U MPABO APYTUX HA OLINOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYTOro Y€J0BEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHUs mporpammbl COO mo OuoJOrMU Ha
0a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue st yueOHoro npeamera « buonorusp
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPIPETALUN U
IpeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B Pa3UYHBIX y4YEOHBIX CHUTYallUsX, a TaKkKe B peajbHBIX
KU3HEHHBIX CHUTyallUsiX, CBSA3aHHBIX ¢ Ouonoruedd. B mporpamme mnpeameTHbie
pe3yabTaThl MPEACTABIECHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS yyeOHoro npeamera «buomorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIM O MECTE U POJU OUOJIOTUU B CUCTEME HAYYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (DOPMUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOIO MHPOBO33PEHMS, O BKIIAJE POCCUICKUX U
3apyOCKHBIX yYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHAIHHOU
IPaMOTHOCTH Y€JIOBEKA JUISl PELICHUS KU3HEHHBIX 3aa4;

YMEHHUE PpACKpbIBAaTh COJIepKaHUE OWOJIOTMYECKUX TEPMUHOB M TOHSITHUH:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (oOMEeH BEIIeCTB U IpEeBpalleHUE
SHEPruu), rOMeocTas (CaMOoperyJisilys), YpOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
CaMOBOCIPOU3BEACHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, LEHTpajibHasg JOrMa MOJEKYJsipHOM Ouosiorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBuioBa) u ydenust (0 1ieHTpax MHOTO0Opa3us u



MPOUCXOKIEHUS KyJIbTypHbIX pacteHuit H. M. BaBuioBa), onpeaensTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHUE BIJIAJIETh METOJIAMU HAYYHOT'O MMO3HAHUS B OMOJIOTMH: HAOIIOACHUE U
ONMCAHUE JKMUBBIX CHCTEM, IMPOLIECCOB U SIBJICHUM, OpraHu3alus U IPOBEJICHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTa,  BBIIBIDKEHHWE  THUIOTE3bl,  BBIABICHUE
3aBUCHUMOCTH MEXIY HCCIEyEMbIMU BEJIMYMHAMH, OOBSCHEHHE IOJYyYEHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX MOHSTUH, TEOPUM M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTAaTOB;

YMEHUE BBIIACIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IPOLIECCOB: OOMEHA BEILECTB M IPEBPALICHUs] HEPTUU B KIIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO W SHEPreTMYecKoro oOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, WHIUBUIYAIbHOIO pa3BUTUS  OpraHu3Ma
(oHTOTEHE3);

YMEHHE NPUMEHATH MOJyUYEHHbIE 3HAHUS i1 OOBSCHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIA NPHUHATHUS NPAKTUYECKUX PEIICHUM B IOBCEIHEBHOU
KU3HU C LENbl0 o0ecredeHus: 0e30MacHOCTH CBOETO 3J0pOBbS M 370pPOBBSA
OKpYKAIOIINX JIOACH, COOI0IEHUsI HOPM IPaMOTHOTO TIOBEICHHUS B OKpPY KaroIIen
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJWMOCTH HCIHOJB30BaHUS JOCTHXKCHUN
COBPEMEHHOU Oouonoruu  “ OMOTEXHOJIOTMA Uil  PalMOHAIBHOTO
IPUPOAOIIONB30BAHNUS;

YMEHUE pelaTh JJIEMEHTAPHbIE T'E€HETUYECKHE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAcJeJOBAaHUE, COCTaBISATH CXEMBbI
MOHOTHMOPH/IHOTO CKPEIIMBAHUS JJIsl MpPEJCKa3aHMsl HAcleAOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOpPHBIE M MpakTUYeCKue padoThl, COOIIOIATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HH(MOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUs, BKIIOYAIONIYK0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MHGPOPMALIMK, HAYYHO-TTOMYJISIPHBIE
MaTepHualibl), STUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTHUH,
MeIULUHE, OMOTEXHOJIOTNH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
000011251 OMOJIOTMYECKYI0 MHPOPMAIMIO M3 HECKOJBKMX HCTOYHMKOB, IPaMOTHO
UCI0JIb30BaTh NOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM nudpoBbie
Ne i/m P Konrtpoubnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmoreka [JOK
1 b 2 .
HOTIOTIT Kak mayka 0-5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe CHCTEMBI U MX OpTraHu3aIlns 1 bubmorexa HOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUH COCTAB M CTPOSHHE KIIETKH 8 1 bubmmorera [TOK
p https://m.edsoo.ru/7f41¢292
b K
4 KusHenesaTeabHOCTh KIETKHA 6 0.5 nomorexa O
https://m.edsoo.ru/7f41c292
5 Pa3zMHOXeHME U MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuorexa [JOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41¢292
6 HacnenctBeHHOCTh M MN3BMEHYHBOCTH 2 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuus opranu3mMoB. OCHOBBI 3 1 bubnnorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
CSCPBHOC BPEMA https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I1O I[TPOI'PAMME 34 1.5 4










IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Koan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bceero U3YyYeHHS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bub6nunoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.edso0o.ru/863e6122
06.09.2023 https://m.edsoo.ru/863e632a
MeTtoabl mo3HaHU KUBOU
npuposl. [IpakTrdeckas pabora Ne
2 112<I/I;CHHOJIBS(1)3B3HI/I€ a3J'H/I‘I{)HI>IX 1 0.5 bubmorexa [OK
P ' 13.09.2023 | https://m.edsoo.ru/863e6122
METOJOB MPU U3YUYEHUU
OMOJIOTHYECKUX 00BEKTOBY
3 B 0 1
XOJIHasl TUarHOCTHYECKas pabora 20.09.2023
4 buonornyeckue CUCTEMEL, | bubnuoreka [IOK
MPOLECCHl U UX U3YUYCHHUE 27.09.2023 | https://m.eds00.ru/863e6564
5 XUMHYECKUN COCTaB KJeTkU. Boja 1 bubmuorexa [JOK
U MUHEpaJbHBIE COIU 04.10.2023 | https://m.edsoo.ru/863e674e
but6mmoreka [IOK
6 b .C 0 1
CITKH. OCTAB 1 CIPOCHHE DEAKOB 11.10.2023 | https://m.edsoo.ru/863e6b72
depMeHTH — OHOJIOTHYECKHE
KatanmsaTopsbl. JlaboparopHas
7 aGora No 1 «/syuenue 1 0.5 Bubmmorera LIOK
P ) Y ' 18.10.2023 | https://m.edsoo.ru/863e6b72

KaTaJIUTHIECKON aKTUBHOCTH
(hepMeHTOB (Ha MpUMEpPe aMHJIa3bl




WJTU KaTajasbl)»

B KJIETKaX KOHYMKA KOPEILKa JIyKa
Ha FOTOBBIX MHUKpOIIpEnapaTax»

8 Vraesoasl. JIunuab bubmorexa TIOK
AR A 25.10.2023 | https://m.edsoo.ru/863e6870
but6mmoreka [{OK
9 H .AT®
YIUICHHOBHIE XHCIIOTEL 08.11.2023 | https:/m.edsoo.ru/863e6d5¢
10 Hcropus u MeToabl n3ydeHus bubmmoreka [IOK
kietku. Knerounas teopust 15.11.2023 | https://m.edsoo.ru/863e6e88
1 KiteTka xak meocTHas xKuBas
cucrema 22.11.2023
CtpoeHne 3yKapuoTHYECKOM
kieTku. JJaboparopnas padota No 2
«3yueHue cTpoeHUs KIIETOK bubnmoreka [JOK
12 pacTeHHid, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6{f0
. 29.11.2023
OaKTepHii Mo MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOITIpemnapaTax u ux
OTIHCaHHUEC
KoHntposnbHas padoTta mo
13 HU3YYECHHBIM TEMaM 0.5 bubmorexa TIOK
Y ' ' 06.12.2023 | https://m.edsoo.ru/863e766¢
OOMeH BelecTB Wi METa00IU3M
bubmuorexa [JOK
14 o . X
OTOCHHTES. ACMOCHITES 13.12.2023 | https://m.edsoo.ru/863e¢7¢98
. bubmorexa [JOK
15 2 0
HEpreTHHCCKI OOMeH 20.12.2023 | https://m.edsoo.ru/863e7aae
’KuzHeHHbIN UMK KIeTKU. [eneHue
kieTku. Muros. JlabopatopHas Bu6 110K
nOIMOTEeKA
16 6ota Ne 3 «Hab .
pabota (HADTIOMICHIE MUTO34 0.5 27.12.2023 | https://m.edsoo.ru/863e7dc4




17 buocunTes 6enka. Peakius bubnuoreka [JOK
MATPUYHOTO CUHTE3a 10.01.2024 | https://m.edsoo.ru/863e796e

bubmorexa [JOK

18 T —0 0

paticiBint HOCHITTEs beika 17.01.2024 | https://m.edsoo.ru/863e796¢

19 Hexknetounsie hopMbl KU3HH — bubnuorexa [JOK
BUPYCHI 24.01.2024 | https://m.edsoo.ru/863e7540

butmmoreka [JOK

20 @OopMBI pa3MHOXKEHUS OPraHU3MOB 31.01.2024 https://m.edsoo.ru/863e81b6

T https://m.edsoo.ru/863e831¢
bubnuoreka [IOK

21 Meii

eHos 07.02.2024 | https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII010TBOPEHHE.

2 JIaGoparopnas pabota Ne 4 0.5 bubnuorexa LIOK
«HM3ydyeHne cTpoeHus MOJIOBBIX ' 14.02.2024 | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»

7 WNupuBunyanbHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB 21.02.2024 | https://m.edsoo.ru/863e8436
I'eneruka — Hayka o

24 HAaCJIEACTBEHHOCTH U bubmmorera [10K

8 28.02.2024 | https://m.edso0o.ru/863e8612
M3MEHYUBOCTH. [ 'eHeTuka yenoBeka
3aKOHOMEPHOCTU HACIIEOBaHUS
25 MPU3HAKOB. MOHOTHOpUTHOE bubmorexa OK
P ' P 06.03.2024 | https://m.edsoo.ru/863e8878
CKpelllMBaHNE
UTHOPUIHOE CKPEIUBaHUE. 3aKOH
26 iisa3£iﬁ§xnr)ﬂizgj OBaHUSA bubmmorexa [OK
A 13.03.2024 | https://m.edsoo.ru/863e89a4

MIPU3HAKOB




CuermieHHOE HACJIeI0BAHHE
npu3HaKkoB. JlaboparopHas pabota

7 Ne 5 «M3yuenue pe3ynbraToB 1 0.5 bubnuotexa [JOK
MOHOTHOPHUIHOTO M TUTHOPHIHOTO 20.03.2024 | https://m.edsoo.ru/863e¢8c60
CKpEIIUBAHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIIpEnapaTax»

)3 I'eneruxa nona. HacnenoBanue | bubmuorexa [JOK
MPU3HAKOB, CIEIICHHBIX C ITOJIOM 03.04.2024 | https://m.edsoo.ru/863e8c60
N3menunBocTh. Henacneacteennas
M3MEHYUBOCTH. JlabopaTtopHas

79 paborta Ne 6. U3yuenne | 0.5 bubnmoreka [JOK
MOANGUKAITMOHHOW U3MEHYHBOCTH, ' 10.04.2024 | https://m.edsoo.ru/863e8efe
[IOCTPOCHHE BapUAIIIOHHOTO psijia U
BapHUAIIIOHHOMN KPUBOI»

HacnencrBeHHas "3BMEHYMBOCTb.

30 JlabopaTtopHnast pabota No 7. | 0.5 bubnmoreka [JOK
«Ananu3 myTaruil y 1po30Q sl Ha ' 17.04.2024 | https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»

Cenekius Kak HayKa U MpoIecc.
31 MeTtonsl u I[OCTI/I)}I/(GHI/IFI (IJ)CJ'ILZEKIII/II/I 1 bubmorexa HOK
. 24.04.2024 | https://m.edsoo.ru/863e¢9214
pacTeHui 1 KUBOTHBIX.

1 buorexHosorus kak orpacip | bu6muoreka [JOK
MPOU3BOACTBA 08.05.2024 | https://m.edsoo.ru/863e9336

33 Hroroas koHTpoabHas paboTa 1 1 15.05.2004

34 O0600111eHre 3HaHU# 0 MaTepuaity, i
n3yueHHomy B 10 kiacce 22.05.2024

OBUIEE KOJIMYECTBO YACOB I10 34 1.5 4




[TPO'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorwus / [laceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Tlon

pen. Ilaceunuka B.B., Akunonepnoe o6miectBo «M3narenbcTBo

«IIpocseuieHue



