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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpamMmbl MO OHOJIOTMH TEOPETHYECKYIO OCHOBY IS
omnpeneseHus MoaXoq0B K (OPMHPOBAHUIO COJAEp>KaHUS Y4eOHOTro TMpeaMera
«buosorusi»  coctaBuiIM: KoHUentyaiabHele mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJICHHOCTH IIEJIeH, COAEp)KaHUSA, pE3yJIbTaTOB OOyuYeHUs U
TpeOOBAHMM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOLIUX LENSIX U
NPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
ob1iero oopazoBanus B Poccuiickoit deneparinn, a Takxe MOJ0KEHUS O crieruduke
Owonornu, €€ 3HAUYEHWH B TIO3HAHUM O>KUBOM TMPUPOABI U OOECIeUeHUU
CYILIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BAHHBIM IOJIOKEHUSM,
OTIpe/IeJICHBI OCHOBHBIC (DYHKITUU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosioruu 1aét NpeacTaBieHue O LeNx, 00 oOlIel cTpareruu
00y4deHus, BOCHUTAHUSI M Pa3BUTHs 00yUaIOIIUXCsl CPEICTBAMHU yUE€OHOIO IpeAMETa
«buonorusy, onpenenser o0s3aTeNIbHOE MPEAMETHOE COJEPKAHUE, €TO CTPYKTYPY,
pacmpezieieHue Mo pas3fesiaM U TeMaM, PEKOMEHAYEMYIO MOCJIEJ0BATeIbHOCTD
U3y4YeHUsl y4eOHOro MaTepualia ¢ y4€TOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSA3€H, JIOTUKHM 0O0pa30BaTENbHOrO TMpoOliecca, BO3PACTHBIX OCOOEHHOCTEU
00yJaronmxcsi.

B nporpamme o 6uonoruu Takke yIuThIBAIOTCS TPEOOBAHUS K ITIAHUPYEMbBIM
JUYHOCTHBIM, METANpPEAMETHBIM W MPEIMETHBIM pe3yjbTaTaM OOydeHUs B
dbopmHpoBaHUU OCHOBHBIX BUJIOB y4eOHO-TI03HaBaTEIbHOM
NEeATEIbHOCTH/YUEOHBIX JEeHCTBUM OOydYaromMXCd MO OCBOCHMIO COJAEpIKaAHUS
OMOJIOrHYeCcKOro 00pa3oBaHMUsL.

B nporpamme no 6uosoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peaIn30BaH
OPUHIMI TPEEMCTBEHHOCTH B M3yY€HMM OHMOJIOTHM, OJjarojapsi 4yeMy B HeW
IPOCMATPUBAETCSl HANpPaBICHHOCTb HA pa3BUTHE 3HAHWM, CBSA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS,  IIEHHOCTHBIX
OpHEHTAIUN JIMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHUS, PECTABICHUN O 3J0POBOM
oOpa3e XKM3HM M OCEPEKHBIM OTHOIIEHHWEM K OKpPYXAIolleld MPUPOTHON cpene.
[ToaTomMy Hapsiay ¢ M3y4eHHEM OOIICOMOIIOTUYECKUX TEOPHH, a TakKe 3HAHHHA O
CTPOEHHUU >KUBBIX CUCTEM PA3HOrO PaHra U CyIIHOCTH OCHOBHBIX MPOTEKAIOMIMX B
HUX TPOIIECCOB B MPOrpaMMme Mo OWOJIOTHHU YACICHO BHUMAHUE MCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHW B MTOBCEIHEBHOM JKU3HU JIJISl PEIICHUS MPUKIIAIHBIX 33124, B
TOM dYHcJe: TPOPUIAKTUKHA HACIEICTBEHHBIX 3a00JIEBaHUN YeIOBEKa, MEIUKO-
TeHETUYECKOT0 KOHCYJTBTUPOBAHMUSI, 000CHOBAHUS SKOJIOTHUECKH I€1eCO00Pa3HOTO
TOBEJICHUSA B OKPYKAIOWIEW MTPUPOJHON CpeAe, aHAIIN3a BIMSHUSA XO3IMCTBEHHOM
JeSATeTLHOCTH YEJIOBEKA Ha COCTOSTHUE MPUPOJIHBIX U UCKYCCTBEHHBIX IKOCHCTEM.
Ycunenue BHHMaHHS K TPUKIAIHON HAMPaBICHHOCTH Y4YeOHOTO TIpenMeTa
«buonorus MpoAUKTOBaHO HEOOXOIUMOCTHIO 00eCTIEYeHHS YCIOBHIMA IJIsl PEIICHUS



OJTHOM M3 aKTyaJbHBIX 3a/1ad IIKOJBHOTO OMOJIOTHUYECKOTO 00pa30BaHUs, KOTOpas
npeanoaaraet (popMupoBaHUe y 00yJarOUIUXCS CIOCOOHOCTH aJanTUPOBATHCS K
W3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS 3aHUMAET BaKHOE
mecto. OHa oOecreynBaeT (OPMUPOBAHHE y OOYYAIONIMXCS MPEACTABICHUN O
HAyYHOW KapTUHE MHpA, pacimpseT U 0000maeT 3HaHUS O KUBOU HpHpoie, e
OTJIMYUTENBHBIX TMPU3HAKAX — YPOBHEBOW OpraHU3allMM W HSBOJIONNU, CO3MaET
YCIOBUSL  JUIS:  TIO3HAHUS  3aKOHOB  JKMBOM  MpUpOAbl, (OPMHUPOBAHUSA
(GYHKIIMOHATBLHOM TPaMOTHOCTHU, HABBIKOB 3J0pOBOr0 M 0Oe3omacHOro obOpasa
KHU3HHU, SKOJOTHYECKOTO MBIIUICHHUS, IICHHOCTHOTO OTHOIICHUS K KUBOH MPHUPOJIEC
U YEJIOBEKY.

Bonwimoe 3naueHne OMOIOTHS UMEET TaKKe JJIS PEIICHUST BOCIIUTATEILHBIX U
pa3BHBAIOMIMX  3a/Jad  CpeJHero  o0mero oOpa3oBaHWs, COLMATH3AIUH
obyuaromuxcs. M3yuenue Ouonorun obecrnieurBaeT yciaoBUs sl GOpMHUPOBAHUS
WHTEJUICKTYallbHbIX, KOMMYHHKAIIMOHHBIX ¥  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpPBhI, CIIOCOOCTBYET HHTETpAIlMU OMOJOTUYECKUX 3HAHUMA C
MPEICTABIICHUSIMHU U3 IPYTUX YICOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHUH U
reorpadun. Ha3BaHHBIC TONOXEHUS O TMPETHA3HAUYCHUH YYeOHOTO TIpeIMeTa
«buonorus» CcoCTaBUIM OCHOBY Ui ONPEICICHUS IMOIXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHUIO €r0 COJEp)KaHHs, TPEICTABICHHOTO B MPOrpaMMe IO
ononoruu.

OT160p conepxanusi yueOHOoro mpeamera «buomorus» Ha 06a30BOM YpOBHE
OCYIIECTBIEH C TO3UIMH KyJIbTYpOCOOOPa3HOTO IMOAXO0/a, B COOTBETCTBHH C
KOTOPBIM OOYyYaloluecs: MOJDKHBI OCBOUTH 3HAHHS W YMEHUS, 3HAUUMBIC IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMNPENCTSIONMNE aJCKBATHOE IOBEICHUE
YEJIOBEKa B OKPYIXKAIOIMIECH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOU
KU3HU U TpaKTUUeCKo aestenbHOCTH. Ocob0e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COCPKaHMs, KOTOPBIE CIy)KaT OCHOBOH It ()OPMUPOBAHUS
MPEACTABICHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
IIEHHOCTHBIX  OPHCHTAIUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHHU3allUU
OMOJIOrMUecKOro o0pa3oBaHMUsL.

CTpykTypupoBaHHE COJEp)KaHUs ydeOHOro Marepuana B Tporpamme TIo
OMOJNIOTHH OCYIIECTBICHO C YYETOM TPUOPUTETHOTO 3HAYCHHS 3HAHUH 00
OTJIMYUTENHHBIX OCOOCHHOCTSIX KMBOW MPUPOJIBI, O €€ YPOBHEBOW OpTraHU3AINH U
HBOJTIOIMHU. B COOTBETCTBHM C ATUM B CTPYKType yueOHoro mpeameta «buomorusy»
BBIJICTICHBI CIICAYIOIINE COJIepKaTeNbHbIe TUHUU: «bronorus kak Hayka. MeTos
HaydyHOTo To3HaHUI», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
ouonormueckas cucreMa», «CucTeMa W MHOT000pa3we OpPraHUYeCKOTO MHUPaAY,
«IBOITIOIHS KUBOW TPUPOBI», « IKOCHCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.



[lenr m3yuenus yueOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHHEe  OOYyYarONIMMHUCSA 3HAHUAMH O  CTPYKTYPHO-(QYHKITMOHATHHOU
OpraHW3alMi >KUBBIX CHCTEM pA3HOTO paHra MW MpuUOOpeTeHHue YMEHU
UCIIOJIb30BaTh ATU 3HAHMS JJISI TPAMOTHBIX JCHCTBUHA B OTHOIIEHHUH OOBEKTOB
YKUBOM TIPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JlocTmkenue 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha 6azoBoM
YpOBHE 00€CTICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYaIOIIMMHCS CUCTEMBI 3HAHUNW O OMOJOTUYECKUX TEOPHUSX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIyKallUX OCHOBOU
UIst (POPMUPOBAHUSL TIPEACTABICHUM O €CTECTBEHHO-HAYYHOM KapTUHE MHUpPA, O
METO/IaX HAyYHOTO IMO3HAHWS, CTPOCHUH, MHOTOOOPa3uu U OCOOCHHOCTSX JKHBBIX
CHUCTEM PA3HOTO YPOBHS OpTaHU3AIMH, BBIJAIONTUXCS OTKPHITHSIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUIEKTYyaJIbHBIX U
TBOPYECKUX CTIOCOOHOCTEW B TMPOIECCe aHajdn3a JAaHHBIX O MYyTSIX Pa3BUTHS B
OWONIOTUY HAYYHBIX B3TJISOB, WJEH W TOAXOJOB K HM3YyUYCHHIO JKHBBIX CHCTEM
pPa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy oOOydyaromuxcsi oOmeld KylbTyphl, (PYHKIIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYXKAIOIETO
MUpa KUBOW TMPUPOJIBl HA OCHOBAaHUY 3HAHUH ¥ OTIBITA, TIOTYUYCHHBIX MTPU U3yUEHUN
OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYECHHE
OMOJIOTMYECKUX 3HAHUA B MPAKTUYECKOW JESATEIbHOCTU YEJIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIIOBEKOM >KHBOU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHS K HEH, COOTIOICHUS STUYECKHIX
HOPM IpU IPOBEICHUH OMOJIOTMYECKUX UCCIIEOBAaHUM;

OCO3HaHUE IEHHOCTH OMOJOTMYECKUX 3HAHUU [IJIi TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPBI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHHUI B MOBCEIHEBHON KU3HU IS
OLICHKH MOCJEACTBUN CBOEU JIESTEIBHOCTH M0 OTHOLICHUIO K OKPYXKAKOLIEN Cpee,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBAaHHE M COOJIIOJIEHHE MEpP MPOPUIAKTHKU
3a00J1€BaHUH.

B cucreme cpemnero obmero ob6pasoBanus «buonorus», uzydaemass Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
coCTaB NpeaMeTHOM 00sacTu «EcTecTBeHHO-HAYyUYHbIE TPEIMEThI.

Jnst u3yueHus: 6MoJIoruu Ha 0a30BOM YPOBHE CPEIHETO OOIIEro 00pa3oBaHUs
oTBoauTCs 68 yacoB: B 10 kinacce — 34 yaca (1 gac B Heneno), B 11 kiacce — 34 yaca
(1 yac B Heneno).



COJEPKXAHME OBYUYEHUA
10 KJTACC

Tema 1. BuoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsizb OMOJIOTMH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JIPYTUMHU €CTECTBEHHBIMH HaykKaMmu, (puiiocopueit, STUKON, 3CTETUKON U MPABOM.
Ponb Ouonoruu B hopMHUpOBAHUU COBPEMEHHOW HAy4YHOU KapTUHBI Mupa. Cucrema
OMOJIOTMYECKUX HaYK.

MeTopI MO3HAHUS KUBOM MPUPOABI (HAOIIOACHHE, SKCIIEPUMEHT, OMMCAHUE,
U3MepeHue, KiaacCU(pUKalMs, MOJAEIUpPOBaHUE, CTaTUCTHYecKas o00padoTka
JTAHHBIX ).

JdemoHncTpanun:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

Tabmuibl 1 cxeMbl: «MeTOo bl TO3HAHUS JKUBOU TPUPOIBI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

[Tpaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3Y4YEeHUU OMOJIOTHUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 HX OPraHU3aLMS.

JKuBblie cuctembl (OMOCUCTEMBI) Kak MpeAMET U3ydeHus: onoaorun. OTandue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOO0Opa3ue. YpOBHU OpraHU3alMU OMOCHCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIH, MOMIYJIALMOHHO-
BUJIOBOM, 9KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHI ), OMOC(EPHBIH.

JdemoHncTpanuu:

Tabnuubl U cxeMbl: «OCHOBHBIE TPU3HAKU >KU3HWY», «YPOBHU OpraHU3alluu
YKUBOW MPUPOABD).

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKuil COCTAB M CTPOCHHE KJIETKH.

XHWMHUYECKUI COCTaB KIETKU. XUMHUYECKHE DBJIEMEHTBI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTBL. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

@OyHKIMU BOABI M MHUHEPAIBHBIX BellecTB B KieTke. llomnep:kanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEIKOB.
He3amenumble 1 3aMEHUMbIE aMUHOKHUCIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYphl ~O€JIKOBOM MOJIEKYJbl (NlepBUYHAs, BTOpUYHAs, TpPETHYHAs U
YeTBepTUYHAsl CTPYKTypa). XUMHUYECKHME CcBoHcTBa OenkoB. buonormueckue
byHKIIUN OETIKOB.



depMeHThI — OHoJI0THYecKHe KaTanu3aTopsl. CTpoeHue pepMeHTa: aKkTUBHBIN
HeHTp, cyoOctpatHas cnenupuuHocTb. Kodepmentsl. Butamunsl. Otrianuuns
(EepMEHTOB OT HEOPTAHUYECKUX KATaIN3aTOPOB.

VYrneBoabl: MOHOCaxapusl (TI1H0K03a, pr003a 1 1e30KCUpr003a), AucaxapHibl
(caxapoza, JlakT03a) M THoOJUcaxapuabl (Kpaxmaj, INIMKOT€H, LEJI003a).
buonoruueckue GyHKINU YrIIeBOJOB.

Jlununel: Tpurauuepuasl, Qochonunuasl, crepounsl. [ uApopUIBHO-
rupodoOHble  cBolicTBA. buonornueckne @yHkumm Jsmnuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JUIUI0B KaK HCTOYHUKOB SHEPTUU.

HykneunoBesie xkwucnotrel: JHK u PHK. Hykmeotnasl — MOHOMEpHI
HykJIenHOBBIX KucnoT. Ctpoenue u Gpynkuuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buaet PHK. AT®: crpoenue u pyHKIINN.

[{uTosnorus — Hayka o kinerke. Knerounas Teopust — npuMep B3auMOJECUCTBUSA
uaen u (akToB B HAYYHOM MTO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Knetka xak nenoctHas xuBast cuctema. O01me npu3Haky KJIETOK: 3aMKHYTast
HapyxHass memOpaHa, moiekynsl JIHK kak renermdeckwii ammapar, cucrtema
cuHTe3a Oenka.

Tunsl KIETOK: »yKapuoTHueckas U Ipokapuornuyeckas. (OcoOeHHOCTH
CTpOEHMS NpoKapuoTHueckol kieTku. Kiierounas crteHka Oakrepuil. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIBHOM, >XUBOTHOU U
IrpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAsl CTEHKA, INIMKOKAIMKC, UX
dbynkiuu. [1nazmaTtnyeckas MmemOpana, e€ cBoiictBa u ¢pyHkiuu. [{utomnnasma u eé
opraouasl. OnHomeMmOpaHHble opraHounbl kierku: OIIC, anmapar I'onbmxu,
I30COMBI. [10yaBTOHOMHBIE OpPraHOWIbl KIIETKHM: MHUTOXOHIPHUH, ILJIACTHJBI.
[Tpoucxoxaenne MUTOXOHApUA W miacTua. Buasl muactua. HememOpanHbIe
OpraHouAbl KIETKU: PUOOCOMBI, KJIETOYHBIM LIEHTp, LEHTPHUOIH, PECHUUKH,
KryTUKU. OyHKIIMY OPTaHOMIOB KJIETKU. BKiroueHus.

SAnpo — perynatopHslil neHTp KieTku. CTpoeHue siapa: saepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, k.
Yorcon, @. Kpuk, M. Yuikunce, P. ®panximn, K. M. bap.

Juarpammel: «Pacnipenenenne XuMHUYECKUX 2JIEMEHTOB B HEXKUBOU IIPUPOIEY,
«PacnpeneneHne XUMMUYECKUX 3JIEMEHTOB B )KMBOU IIPUPOJIEY.

Tabmuuel n cxemsl: «llepuoanueckas TabnMIa XUMUYECKHX 3SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAbIY, «buocunres 6enka», «CTpoeHre MOJIEKYJIbI OENIKay,
«Ctpoenue pepmentay, «Hyxnennososie kuciotel. JJHK», «Ctpoenne monekynbl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKn», «CTpoeHue KXUBOTHOU KIETKW»,
«CTpoeHHEe paCTUTENbHON KIEeTKH», «CTpoeHHe NPOKaApUOTHUYECKON KIETKY,
«CTpoeHue spa KIEeTKN», « Y TIeBOAbD), «JIMIuabD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE JJii MPOBEACHHUS
HAOJIOICHUM, H3MEPEHHH, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPAaCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIECTOK.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPE aMujIa3bl WU KaTalla3bl)y.

JlabopatopHas pabGora Ne 2. «M3ydeHue CTpoeHUsI KIETOK pPACTEHUI,
KUBOTHBIX W OaKTepuil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax U ux
ONHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BelIecTB, WK MeTab0Iu3M. ACCUMUIIALMS (TIIIaCTUYECKU OOMEH) U
JTUCCUMUTISIIINS (SHEPTeTUUeCKHii OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
meTtabonmu3ma. Ponb 3aKOHOB COXpaHEHHs BEUIECTB U HHEPrHM B MOHUMAHUU
MeTabonmu3ma.

Turnbel oOMeHa BelecTB: aBTOTPoGHBIN U TeTepoTpodHbIi. Ponk ¢hepMeHTOB B
oOMEeHe BEIECTB U NMPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunre3. CBetoBas u TemMHOBass (a3pl (orocunrTeza. Peakuun
doTtocunteza. DpdexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (HOTOCHHTE3A ISl JKU3HU
Ha 3emue. BiausiHue yciioBuii cpefibl Ha (POTOCHUHTE3 U CIOCOObI MOBBIIICHUS €TI0
POJYKTUBHOCTHU Y KYJbTYPHBIX PACTCHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoNe OakTepuu. 3HaYeHUE XEMOCUHTE3a IS
KU3HH Ha 3eMIIe.

OHepreTudeckuii oOMeH B KJeTke. PaciiernsieHue BeliecTB, BbIICICHHE U
aKKyMYJIMPOBAHHE SHEPTUH B KIJIETKE. DTalbl SHEPreTHYECKOro ooMeHa. [ mukonus.
bpoxxenne u ero Buubl. KucioponHoe OKHCIEHHE, WM KJIETOYHOE JbIXaHUE.
OxucnurensHoe hochopunrpoBanue. IPHEeKTUBHOCTh FHEPTETUIECKOTO 0OMEHA.

Peakiun martpuunoro cunre3a. [‘enernueckas wunpopmanus u JHK.
Peanuzanusi renetnueckod uHopmanmMu B KiIETKE. ['€HETHYECKH KOA U €ero
cBoiictBa. Tpanckpunuus — matpuunblii cuate3 PHK. Tpancnsuus — 6nocunTes
Oenka. Ortanbl TpaHcisiuuu. KoaupoBaHue aMuHOKUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Heknerounsie ¢popmsbl xu3Hu — BUpychl. ctopus otkpeitus Bupycos (/. H.
WBanoBckuit). OCOOEHHOCTM CTPOCHHMS M JKM3HEHHOTO LHKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacrteHuid, >XKMBOTHBIX M YEJIOBEKa, BbI3bIBAEMbIC
Bupycamu. Bupyc ummynoaedunura yenoreka (BMY) — BozOyautens CIIM/la.



OOpatHast ~ TpaHCKpuWIIIUsS, peBepraza u  uHTerpaza. lIpodumakrrka
pacnpocTpaHEHUsI BUPYCHBIX 3a00JICBaHMIA.

JdemoHncTpanun:

[Toptpetsl: H. K. Konsuos, . Y. MBanosckuii, K. A. Tumupsses.

Tabmuupbl u cxembl: «Tunel nutanusy, «Meradoauzm», «MUTOXOHAPUSDY,
«OHepreTnyeckuii oomMen», «Xjoportact», «Dotocuntes», «Ctpoenue JIHKY,
«Ctpoenue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycw», «bakrepuodarn», «CtpoeHue u xuzHeHHBIM 1k Bupyca CIIN/la,
oaktepuodaray, «Permmukarus JJHK».

Oo6opynoBanue: moaenu-anmnkauuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enkay, «CTpoeHHe KIETKN», MOJeb cTpyKTyphl JTHK.

Tema S. PasmMHoOKeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii 1IMKI, WM >KU3HEHHBIM 1Mk KieTku. MHTepdaza u MuUTO3.
[Ipoueccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTPUYHOTO
cunteda JIHK. Ctpoenme xpomocom. XpOMOCOMHBIII HabOp — KapUOTHIL
JlumiouaHeI W TAlUIOMIHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XPOMATHIBI.
[{uTonoruuyeckue OCHOBbI PA3MHOKEHHSI M  WHIUMBHUAYaJIbHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetkn — muto3. Craguu mutosza. IIpoueccsl, nmpoucxonsime Ha
Pa3HbIX CTAAUIX MUTO3a. BHOJIOrMYECKU CMBICT MUTO3A.

[Tporpammupyemast ruGesb KJISTKA — aromnTo3.

dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecrioyioe U nosioBoe. Bunbl 6ecnosnoro
Pa3MHOXKEHUA: [JIEJICHHE HAABOE, IIOYKOBAaHME OJHO- W MHOTIOKJIETOYHBIX,
cropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXeHue. VIcKyccTBeHHOE KIIOHHMPOBAaHUE
OPTaHU3MOB, €r0 3HAYEHHUE JJISI CEJIEKIUU.

[TonoBoe pa3sMHOXKEHHUE, €r0 OTINYUS OT OECIOJIOTO.

Meiio3. Craguu meito3a. IIponecchl, MpOUCXOSIIME HA CTaausIX Meo3a.
[ToBenenne xpomocoM B MeHo3e. KpoccuHrorep. bBHOJIOTMYECKUI CMBICT H
3HA4YEHUE MEHo03a.

["ameTorenes — mporecc 0OOpa3oBaHUsS TMOJOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeie >xene3pl: ceMeHHUKHA W sudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOIEHES.
Oco0eHHOCTH CTpOEHUSI SAMIIEKIETOK U crepMaro3ouaoB. OIuiooTBOpEHUE.
[TapTenorenes.

WunuBunyanbHoe pa3BuTue (OHTOTEHE3). OMOpHUOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPUOHAIBLHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobienue, ractpyisiius, opraHorene3. [loctamOpuonanbHOEe pazButhe. TUIIbI
NOCTAIMOPUOHAIBHOTO PAa3BUTHS: MpsMoe, HempsiMmoe (JIMYMHOYHOE). BrnusiHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIOCOOHBIEC BBHI3BIBATH BPOXKIEHHBIC
YPOJICTBa.

Poct n pasButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE
CEMEHH, CTaJNU Pa3BUTHSI.

JdemoHcTpanuu:

Tabmupt 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOAOTBOPEHUE y LBETKOBBIX pacTeHuil», «BererarnBHoe pa3MHOKEHHE
pacteHuit», «J/lenenne xknetku Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMb», «Knerounsiii mukny, «Pemmukamus JTHK», «Mutosy,
«Menos», «IIpsasmoe u HenpsMoe pa3BUTHEY, «I aMETOTeHE3 Yy MIIEKOIUTAIOIIUX U
YeJoBeKay, «OCHOBHBIE CTaINA OHTOTEHE3A.

Oo6opynoBanue: MHKPOCKOII, MUKpOIpenapaTbl «CrniepMaTo301/1b1
MJIEKOIIUTAIOLIETO», «SIMIIeKIeTKa MIIEKOMUTAOWEro», «KapuoknHes B KieTKax
KOpElIKa JIyKa», MarHWTHAas MOJEJb-alIUIMKauus «J/leJeHue KIeTKu», MOJEIb
JHK, monens Metada3Hol XpOMOCOMBI.

JlabopaTtopHble U NpakTHYecKHe padoThI:

Jlabopatopuas pabora Ne 3. «HaOGmromenwe MHTO3a B KIIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTaxy.

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOeHHUS MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacjiecTBEHHOCTh U M3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pa3Butus reHeTUKku. Poibs nuronoruu
U HMOpPUOJIOTUU B CTAaHOBJICHHM Te€HETUKH. Bkiaa poccuilckux u 3apyOeiKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHeTUKU (THOpUI0JIOTUYECKH,
LIUTOT€HETUYECKHIM, MOJEKYJSIPHO-TeHETUYECKUi1). (OCHOBHBIE TI'€HETUYECKUE
NOHATHS. | 'eHeTnYecKasi CHMBOJIMKA, HCIIOJIb3yEMAsl B CXEMax CKPEIIMBAaHUM.

3aKOHOMEpPHOCTH HAacJIeI0BaHUsl MPU3HAKOB, YCTaHOBIICHHbIE I'. Menaenem.
MonorubpuaHoe ckpelmmBaHue. 3aKoH eIMHO-00pa3usi THOpPUIOB TEPBOIO
nokosieHus. [IpaBuito ToMUHUpPOBaHUS. 3aKOH pacUICIIEHUs IPU3HAKOB. [ unoresa
yucTOTHI rameT. [loHOe 1 HenoJIHOe JOMUHUPOBAHUE.

JurubpugHoe  CKpeliMBaHME. 3aKOH  HE3aBUCHUMOTO  HACJIEJOBAHMS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyomuee ckpeuBanue. Mcnoap30BaHne aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CueruieHHOE HacnenoBaHue npu3HakoB. Pabota T. Moprana no cremnjieHHOMY
HacIIEJOBaHUIO F'eHOB. HapylieHue cuenienus reHoB B pe3yJIbTaTe KpOCCHHTOBEPA.

XpOMOCOMHas TEOPUS HACIIEICTBEHHOCTH. | €eHETUUECKHUE KAPTHI.



['eHetnka mosa. XpoOMOCOMHOE ONpPeAETCHUE Moya. AyTOCOMBI U MOJIOBBIE
xpoMocoMbl. ['oMoramerHeie W rereporaMeTHble opraHus3Mbl. HacnepoBanue
MIPU3HAKOB, CLIEMJIEHHBIX C MOJIOM.

MN3mMeHunBOCTh. BUabl N3MEHUMBOCTH: HEHACIICACTBEHHA U HACJICICTBEHHAS.
Poinb  cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPHUCTHKA
MOIM(DUKAIIMOHHOW U3MEHUYUBOCTH. BaprallMoHHbIN psifl M BapHallMOHHAs KPUBas.
Hopma peakuuu mpusHaka. KoJIM4eCTBEHHBIE M KAYECTBEHHBIEC IPU3HAKU U UX
HopMa peakinu. CBoricTBa MOAUGMUKAIIMOHHON N3MEHYHNBOCTH.

HacnencrBennass, WM TIeHOTHIIMYECKas, W3MEHYMBOCTL. KomMOMHATHBHAs
W3MEHYUBOCTh. MeHo3 W TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHUBHOMU
u3MeHUYMBOCTA. MyTarmoHHas "3MeHInBOCTh. Kimaccudukanus MmyTanuii: TeHHbBIC,
XpOMOCOMHbBIE, TeHOMHBIE. YacToTa U MPUYMHBI MyTaluidi. MyTareHHble (aKkTOpHI.
3aKOH TOMOJIOTMYECKHUX PSAJIOB B HACJIeACTBEHHOM n3MeHunBoctu H. 1. BaBuiiosa.

BuesnepHast HaCI€ACTBEHHOCTh U U3BMEHYHUBOCT.

['enetuka 4yenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YeJIOBEKA: T€HEAIOrHYSCKUM, OJIM3HEI[OBEIN, [IMTOT€HETHUCCKHUM, OMOXUMHYECKHIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAECIEHUE TeHOTHIIA:
MOJJHOTEHOMHOE CE€KBEHUPOBAHUE, F'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIbIO
[TI1P-anamm3a. HacimencTtBeHHbie 3a00JieBaHUS YEJIOBEKA: TI'CHHBIC OOJIC3HH,
00JIe3HN C HACJIEACTBEHHOW MPEAPaCIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckue H TreHepaThBHble MyTanuud. CTBOJOBbIE KIETKU. [IpuHIHUIBI
3I0pOBOT0 00pasa >KU3HH, JUATHOCTUKU, MPO(PHIAKTUKHU U JICUSHUS] TEHETUYECKUX
OoJsie3Hel. MeauKko-reHeTHYeCKoe KOHCYJIbTUPOBAaHHE. 3HAYEHUE MEIUIIMHCKON
T€HETUKH B MPEOTBPAIEHUN U JICUEHUHU TeHETUUECKUX 3a00JI€BaHMI YeIIOBEKA.

JdemoHncTpanun:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabnuiel 1 cxembl: «MOHOTHOPUIHOE CKPEIMBAHKE U €T0 [IUTOTCHETHYEeCKast
OCHOBa», «3aKOH paCUICIICHUS U €T0 IUTON€HETUYECKask OCHOBa», «3aKOH YHUCTOTHI
rameT, «Jlurubpunnoe ckpemuBanuey, «lluromornyeckre 0CHOBBI AUTUOPHUIHOTO
CKpeumBanusay, «Menos3y», « BzauMoecTBre aJulelIbHbIX TEHOBY, «l eHeTnuecKue
KapThl PACTCHUM, )KUBOTHBIX U 4YEJIOBEKa», «l'eHeTnka moja», «3aKOHOMEPHOCTH
HACJICIOBAHUS, CIEIJICHHOTO C MoJIoM», «KapuoTuIbl 4eloBEeKa M >KMBOTHBIX),
«Bugsl m3meHunBOoCTHY, «MoaudukaimoHHas W3MEHUMBOCThY», «HacnmemoBanue
pesyc-daktopay, «I'eHeTruka rpymni KpoBmw», « MyTarimoHHasi U3MEHUYUBOCTDY.

O6opynoBaHue: MoJieu-anmiuKanuu «MOHOTUOPUIHOE CKpEITUBaHUEY,
«HenonHoe nmoMuHHpoBaHuEe», «JluruOpuaHoe ckpemuBanue», «llepexpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipemnapart «J[po3oduna» (Hopma, MyTaniuu OpMsI
KPBUIBEB U OKPACKH Tena), repdapuii «'opox moceBHOI».



JlabopaTtopHblie U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabora Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTUOPUTHOTO CKPEUIUBAHUS Y APO30(UIIbI HAa TOTOBBIX MUKPOIIpENapaTaxy.

JlabopaTtopHas pabora Ne 6. «M3yueHue MoaupUKaIMOHHOW U3MEHUYUBOCTH,
MOCTPOEHUE BapUALMOHHOTO PsAJIa U BApUAITMOHHOU KPUBOW».

JlaGopatopHas padota Ne 7. «AHanu3 myTanuil y Ipo30(uibl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POAOCIOBHBIX
YeJIOBEKay.

Tema 7. Cenexknusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka W MPOUECC. 3apOKICHHUE CEJNICKIHUH U JIOMECTUKAIIMS.
VYyenne H. 1. BaBusnoBa o ieHTpax mpouCX0XKACHUS U MHOT000pa3us KyJlIbTYPHBIX
pacteHuit. LleHTpbI MpOUCX0KACHUS JOMAILIHUX KUBOTHBIX. COpT, MOpPO/A, IITAMM.

CoBpeMeHHbIE METO/IbI CeJeKIUU. MacCoBBIM U MHAMBUIYAbHBIA OTOOPHI B
CEJeKUMHA pacTeHUH M KUBOTHbIX. OIlEHKa 3KcTepbepa. BIM3KOpOICTBEHHOE
ckpemuBaHue — uHOpuauHr. Yucrtas nuHusA. CKpelIMBaHUE YHCTHIX JIMHHM.
['ereposuc, wnu rudpunHas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIUHT.
Otnanéunas rudpuauzanus u e€ ycrnexu. IcKyCCTBEHHBIM MyTareHe3 u moJiydeHue
NOJIUTITIONI0B. JIOCTHXKEHUS CeNEKIMKU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHosorus Kak oTpacib NMPOU3BOJACTBA. ['€HHAas WHXKEHEpHs. OTarbl
co3manus pexomOunantHoi JIHK wu Tpancrenneix opranusmoB. Kierounas
uHxeHepus. Kinerounbsie KyiabTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUU.
KionupoBanue BBICOKOIPOIYKTUBHBIX — CEJIbCKOXO3IMCTBEHHBIX OPraHU3MOB.

DKoJioruuyeckue M dtuyeckue  npobiembl. MO —  reHeruyecku
MOAU(UITTPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS W MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «Illopoasl TOMAaIIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenui», «Otnanéanas rudpunuzaus», «Paboter akanemuka M. @. MBanoBay,
«Ilomunnougus», «OObekThl OuoTexHONOTUNY, «KieTouHble KyIbTYpHl U
KJIOHHpOBaHKe», « KOHCTpyHpOBaHUE U IEPEHOC T€HOB, XPOMOCOM).

O6opyaoBaHue: MyJISKU TUIOJ0B U KOPHETIIIOOB TUKHUX (POPM U KYJIbTYpPHBIX
COpPTOB pacTeHuil, repdbapuii «CenbCKOX035HCTBEHHBIC PACTCHI.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOAbl U JOCTUKEHHUS CEJIEKUWA PACTCHUU H
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COpPTOUCIIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3SICTBO, J1a0OpaTOpHIO
arpOyYHHUBEPCHUTETA UM HAYYHOT'O LEHTPA)».



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA3OBAHIA

Cornmacno ®I'OC COO, ycraHaBmuBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHHS  OOYyYalONUMHUCA TPOTPaMM  CpPEIHEro OO0Iero  0oOpa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUSA HpeameTra «bHomorus»
BBIJICJICHBI CIIEAYIONINE COCTABJISIONINE: OCO3HAHHME O0YJarONUMUCS POCCUUCKON
rpak1aHCKOW MJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOOIPE/IENICHHUI0, HajJu4yhe MOTUBAlMM K OOY4YeHUI0O  OHOJIOTHH,
LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIECHUW JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATULMNA Pa3BUTHS OHOJOTHYECKOTO
3HaHUS, TOTOBHOCTh W CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH
JEATEIIbHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIWYHME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpeameTa «bUOJIorus JOCTUTAIOTCS B
CANHCTBE YYEOHOW ¥ BOCIUTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C
TPAAUIUOHHBIMA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, NMPUHATHIMU B OOIIECTBE MpaBUJIAMU U HOPMaMu
MOBEJACHUSI U CIOCOOCTBYIOT MpOILIECCaM CaMOMNO3HAHUSl, CaMOBOCIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTHUSI BHYTPEHHEW TMO3UIUMU JIUYHOCTH, NATPUOTU3MA,
YBaXKEHUS K 3aKOHY W IMPABOIOPSAJKY, YETOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHsSI, OCPEKHOIO OTHOIIEHUS K KYJbTYPHOMY HAcCleIui0 U
TPpAAULMUSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon denepanuu, MpUpoOIe U
OKPY’KarolIIEH cpeie.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH 00YJarOIINXCsl PYKOBOJACTBOBATHCS
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJAEHUH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOINeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B IMPOIECCE peaM3allii OCHOBHBIX HAaNpaBICHUN
BOCIIUTATENBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYITMOHHBIX MPaAB M 00sI3aHHOCTEH, yBaKEHUE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTB K COBMECTHOU TBOPUYECKOM IEATEITLHOCTH MPHU CO3IaHUH YUSOHBIX
IPOEKTOB, PEIICHHMH Yy4YeOHbIX W MO3HABaTEJIbHBIX 3aJa4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIECHUIO K
SIBJIEHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYUTHIBATH B CBOUX JEUCTBUSX HEOOXOJIMMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEXKACHUSMU, KYJIbTYPHBIMHU LIEHHOCTAMHU U
COLMAJIbHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IPOIECCE COBMECTHOTO BBIMOJIHEHUS
y4eOHBIX, TIO3HABATEIbHBIX W HCCJIEAOBATEIBLCKUX 3a7a4, YBAXKHTEIHHOTO
OTHOILIEHUSI K MHEHHIO OIMOHEHTOB NpHU OOCYXIEHUU CIHOPHBIX BOIPOCOB
OHOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHNS:

c(hOpMUPOBAHHOCTH POCCUNCKON TPAKIAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXKEHHS K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH niepea PoauHoil, ropaoctu
3a CBOM Kpau, CBOK PolMHYy, CBOM f3bIK M KYJbTYPY, IPOLLIOEC W HACTOSIIEE
MHOTI'OHallMOHaJIbHOIO Hapoaa Poccnu;

[IEHHOCTHOE OTHOIIIEHHE K MPUPOJHOMY HACJIEAUIO U MaMSTHUKAM MPUPO/IbI,
JNOCTHXEHUSM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHSIX, TPYAE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ, POCCHUHCKHX YUY€HBIX B CTAHOBJIEHHUE U
pa3BuUTHE OWOJOTMH, MOHUMAHUS 3HAYE€HHs OMOJOTMM B TO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO u 3amute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHHUE TYXOBHBIX IEHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHUE JINYHOTO BKJIJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBHM C
TpaguuuaMu HaposioB Poccuu;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAHHUE YMOIMOHAIBHOTO BO3/ICUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usuueckoro BocnUTaAHUA, GOPMHPOBAHMS KYJbTYPbI 3[I0POBbSI U
IMOLMOHAJILHOIO 0JIaronmoJy4ns:

MOHMUMAaHUE U pean3alus 3[0pOBOTO 1 6€30macHOro oOpa3a JKu3HH (310pOBOE
UTaHue, COOTIOICHIE TUTUEHUYECKHUX MPABIII K HOPM, cOaTaHCUPOBAHHBINA PEKAM
3aHATUH W OTAbIXa, peryispHas ¢uznueckas aKTHUBHOCTb), OEpexHOro,
OTBETCTBEHHOI'O U KOMIIETEHTHOTO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHMMAHUE IEHHOCTU TNpPaBUJ HWHJIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOT0 MOBEICHUSI B CUTYAIUX, YTPOKAIOMINUX 3IOPOBBIO M KU3HU JIIO/ICH;

OCO3HAHUE TOCIEJCTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHnoTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/ly, OCO3HAHHE IIEHHOCTH MacTEPCTBA, TPYIOTIOOHE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTHUYECKOW M COLUUAIBHOMN
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBITIOJIHATD TAKYIO JAEATEIbHOCTD;

WHTEpPEC K pa3nuuHbIM cdepam mpodhecCHOHATBHOU JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccun U pealn30BHIBATH
COOCTBEHHbIE KU3HECHHbIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSKEHNUN BCEH KU3HU;

7) 3K0JIOrH4€CKOro BOCIIMTAHMSA:

HKOJIOTUYECKH TIeJIeCO00pa3HOE OTHOIICHHE K TPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJOTMYECKOM KYyJNbTYphbl: MNPUOOpPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX TMOCJIEACTBUN IS
OKPYXaroUEen Cpebl;

OCO3HaHUE TI00aTBFHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM W TyTed ux
peLIEHHUS;

CIOCOOHOCTH MUCIOJIB30BATh MPUOOpPETaEMbIE ITPU U3YyUEHUN OUOTOTUHU 3HAHUS
M yMEHHUS TpU pEHICHUH TpoOJieM, CBS3aHHBIX C  PaIlMOHAIBHBIM
MPUPOJIONIONb30BaHUEM  (COOJIOICHUE  TMPaBU  MOBEICHUST B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAHEHHE pABHOBECHS B OSKOCHCTEMAxX, OXpPaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);



AKTUBHOE HENPUATHE AEHUCTBUM, IPUHOCAIINX BPE OKPYKAIOIIEN PUPOAHON
cpene, yMeHHe MPOTHO3MPOBATh HEOIArOMPUSATHBIE HIKOJIOTUYECKUE MOCIEICTBUS
IPEAIPUHUMAEMBIX JEUCTBUM U IPEAOTBPAILATH UX;

HAJIM4KME PA3BUTOIO HKOJIOIMYECKOTO MBILUICHMS, IKOJIOTUYECKON KYJIBTYPHI,
OIBITA NEATEIbHOCTH HKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHMKATHBHOM M COLUAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IIPAKTHYECKOMN IESITENBHOCTH dKOJIOTMYECKON
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKH M OOIIECTBEHHOM MPAaKTHUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYyJBTYPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuuUuKy OWONOTHMH KakK HayKH, OCO3HaHUS €€ poju B
(GOpMUPOBAHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIUICHUS, CO3AAHUU IIEIOCTHOTO
IpeCTaBlICHUsT 00 OKPYXAlolleM MHUpPE KaK O €IWHCTBE MPHUPOAbI, YeIOBEKa U
oOuiecTBa, B IO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEM M pELIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JAJiIi COBPEMEHHOW IMBHIIM3ALINU:
oOecrieueHnss HOBOTO YPOBHS Pa3BUTHS MEAMIMHBI, CO3JaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  IPOOJIEMBI  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeHW BBIXOJA U3 INIOOAIBHBIX HKOJIOTHYECKUX MPOOJIEM U
o0ecrieueHHst  nepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PallMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHIIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUM OMOJOTMYECKMX 3HAHUW B LEJAX
HOBBILIEHUS] OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBHOM T'PAaMOTHOCTH OOydYaromuxcs, GopMupyeMoin
IpU U3Y4EHUH OUOJIOTHH;

IIOHMMAHUE CYLHIHOCTHM METONOB ITO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IOJy4YaeMble 3HaHWs MJI1 aHalu3a Hu
OOBSCHEHUS SBJICHUI OKPYXKAIOLIET0 MUpa U MPOUCXOIAUIMX B HEM U3MEHEHMH,
yMEHHE JefaTh OOOCHOBAHHBIEC 3aKIIOUYEHHS Ha OCHOBE HAay4dHbIX (AKTOB U
MMEIOIIMXCS JAHHBIX C LIEJIBIO ITOIYYEHHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OHMOJIOTMUYECKUE 3HAHUS JUIs
pelieHus IpodJieM B PeasIbHBIX )KU3HEHHBIX CUTYALMSIX;

OCO3HaHUE ILEHHOCTH HAy4YHOM JEATEIBHOCTH, N'OTOBHOCTH OCYLIECTBIISATH
IIPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh NHINBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNI0, K AaKTUBHOMY IOJyYEHHUIO HOBBIX 3HAaHUM MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3yibTaThl OCBOCHMS ydyeOHOro mnpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe i1 (OPMHUPOBAHUS MHUPOBO33PEHUS O0YyUYAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPAXKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUs, SIBJICHHUE, MPOILIecC,
cUCTeMa, HayuHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJeI0BaHNe, HAOII0ICHNE, U3MEPEHUE, SKCTIEPUMEHT U JPYTHX ), YHUBEPCATHHBIC
ydeOHble JelcTBUS (MO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYJISTUBHEIC),
obecneyuBaroniue GopMupoBaHue PyHKIIMOHAIBHON IPaMOTHOCTH U COIMAILHOM
KOMIETEHIIUU  OOY4YalIIMXCs, CIOCOOHOCTh OOYYaloIMXCS  HCIOJb30BaTh
OCBOCHHBIC MEKIMCIUTIMHAPHBIC, MUPOBO33PCHUCCKIE 3HAHNUS U YHUBEPCAIbHBIC
y4eOHbIe IEVUCTBUS B TTO3HABATEIILHON U COIMAILHON TIPAKTHKE.

MeranpeaMeTHbIe PE3yNbTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHMBepCAJIbHBIMH y4eOHBIMU NMO3HABaTeJIbHbIMH
AefCTBUSIMM:

1) 6a30Bble JIOrHYecKUe AeHCTBHS:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMN MPUEMBI JOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIMBATH
CBS3U C IPYTUMHU MOHSATUSAMH );

OTpEeNeNaTh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIB30BaTh OMOJIOTUYECKHUE TTOHATHS JUTsl OOBsICHEHUS (DAKTOB M SIBJICHUM
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPaACCYXKIeHUs (MHAYKTUBHBIC, JI€IYKTUBHbBIC, IO
aHaAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBJICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTH CXEMHO-MOJICITbHBIE CPEACTBA ISl TPEACTABICHUS CYIIIECTBEHHBIX
CBS3€ M OTHOIICHWA B U3YYaEMBIX OHMOJOTUYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJA, BBIABICHHBIX B PAa3IMYHbIX HHMOPMALMOHHBIX
MCTOYHHKAX;



pa3palaTeiBaTh IUIAH PEIICHUs MPOOJIEMbl ¢ YYETOM aHaIN3a HWMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJI5IM, OLICHUBATh PUCKU NIOCIICACTBUN JEATEINBHOCTH;

KOOPAMHHUPOBATh U BBINOJIHATH Pa00OTY B YCIOBUSIX PEAILHOT0, BUPTYaJIbHOIO
¥ KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiiCTBUSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENBCKON U MPOEKTHON JI€ATENbHOCTH,
HaBbIKAMHU  paspellieHuss MpoOjeM, CHOCOOHOCTBIO UM TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY ITOMCKY METOJIOB PEIIEHUS TPAKTUYECKUX 33]1a4, IPUMEHEHHIO
pa3IMYHBIX METOJIOB ITO3HAHNUS;

UCIIOJIB30BaTh pPa3JIMYHBIE BUIBl JACATEIBHOCTH 10 IOJYYEHHUIO HOBOTO
3HAaHUS, €r0 HHTEpIpeTaluu, MpeoOpa3oBaHUI0 U NPUMEHEHUIO B Y4YEOHBIX
CUTYallUsX, B TOM YKCIIE MIPH CO3aHUM YUEOHBIX U COLMATbHBIX IPOCKTOB;

(GbopMUPOBATh HAYYHBIM TUI MBILIUICHUS, BIaI€Th HAYYHOU TEPMHHOJIOTHEMH,
KJIFOUEBBIMU MTOHATUSAMH U METOAMM;

CTaBUTh U (opMynHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
NEATEIbHOCTH U KU3HECHHBIX CUTYaLHsIX;

BBISIBIISAITh NPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apTyYMEHTHI U1l JOKa3aTEIbCTBA CBOUX
YTBEPKICHHM, 3a/1aBaTh IapaMeTPbl U KPUTEPUHU PEILICHMUS,;

aHAIM3UPOBAaTh IIOJIyYCHHBIE B XOJE PCEIICHMs 3aJadd  pPe3yJIbTaThl,
KPUTUYECKH OLICHUBATh UX IOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBJISATh LIEJCHANPABICHHBI MOMCK IEpEeHOca CPEACTB U CIOCOOOB
JEHCTBUS B IPOPECCUOHANBHYIO CPENLY;

yYMETh IMEPEHOCUTh 3HAHWSA B IMO3HABATEIbHYIO U MPAKTHYECKYIO OO0JACTH
KU3HENEATEIBHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIC WJEH, MpEiararb OPUTMHAIBHBIE MOAXOJbl M pELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIEC PEILICHUS.

3) padora ¢ nHpopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOPMAIIUU (TEKCTE y4eOHOTO
nocoOusi, HAy4YHO-IONYJISIPHOM JuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax AaHHbBIX, B VHTepHeTe), aHanM3upoBaTh
MH(POPMALIMIO Pa3IMYHBIX BUJOB U (POPM IIPEICTABICHUS], KpUTUUECKH OLIEHUBATH
€€ JOCTOBEPHOCTb U HEITPOTUBOPEUNBOCTD;



(dbopMynupoBaTh 3aMpOChl U MPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
otbope Ouosiorrmueckoil nHpopMaIuy, HEOOXOUMOM NJIsi BBIMOJHEHUST yUeOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HHGOPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIIIEHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MpPEICTaBICHUS
ounosiornyeckoi nHGopMaIuu (CxeMbl, rpaduKy, TUarpaMMbl, TAOIUIbI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAy4HbIA S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Oouonornueckor uH(poOpManuend: TNPUMEHATh XUMHYECKHE, (QHU3NYECKUEe U
MaTeMaTUYeCKUe 3HAaKU U CUMBOJIbI, (HOpMyIbl, aOOpeBHATYpy, HOMEHKIATYPY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

BJaJeTh ~ HAaBbIKAMUM  pAaclO3HABaHMS M 3alIUTHl  MH(POpPMAIUH,
uHGOPMaIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMY KOMMYHUKATHBHBIMHY J1€CTBUSIMU:

1) oOmenme:

OCYULIECTBJISITh KOMMYHHUKAIIMHU BO BCEX c(pepax KM3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe UJIU TUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXJCHHUS OTHOCHUTEIBHO BBINOJHEHHS MpeiiaraeMon
3a/1aud, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
Jajiora Wi IUCKYCCUH);

pacno3HaBaTh HeEBepOaJlbHbIE CPEJCTBA OOIIECHMS, TNOHMMATh 3HAYEHUE
COLIMATIBHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMS] KOH(JIMKTHBIX CHUTYyallHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJIAJETh Pa3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJICUCTBUS, MMOHUMATh
HaMEpEHUsl IPYTUX JOJIeH, MPOSBIATh YBAKUTEIbHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAS 1eITeJIbHOCTD:

MOHUMATh M MCIOJb30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThI IPH pelIeHUH OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PEIICHUHU YIeOHOH 3a1a4u;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUU € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WJIeHA KOJUIEKTUBA;

OpUHUMATh I[eJId  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,



pacmpenenatb pojiid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXJaThb pE3yJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh KaYECTBO CBOETO BKJIAJa U KaXKAOTO YYaCTHHKA KOMAH bl B OOIIHIA
pe3yJsbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IPOEKThI, OLEHUBAaTh HUIEH C MO3ULUU HOBU3HBI,
OpPUTHHAIILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYaLUsIX, IPOSIBIIATH TBOPUYECTBO U BOOOPAKEHUE, ObITh NHUIIUATUBHBIM.

OsgJ1aieHHe YHHBEPCAJbHBIMHU PeryJIsiTHBHBIMH e CTBHSIMH:

1) camoopranu3amnus:

UCIIONIb30BaTh OHOJIOTMYECKUE 3HAHUS [UIsl BBISIBICHUA MpoOJIeM U UX
pelieHus B )KU3HEHHBIX U YU€OHBIX CUTYAIHIX;

BbIOMpaTh HA OCHOBE OHOJIOTMYECKUX 3HAHUI LEJNEBbIE U CMBICIOBBIC
YCTaHOBKHM B CBOUX JAEMCTBUSIX U MOCTYNKax MO OTHOLIEHUIO K KUBOW MPUPOJE,
CBOEMY 3[I0POBBIO U 3/JOPOBBIO OKPYIKAIOIINX;

CaMOCTOSITENIbHO OCYUIIECTBIIATh MMO3HABATEIbHYIO AESITENbHOCTb, BBISBIATDH
npo0JieMbl, CTaBUTh U (POPMYITUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIbHON
NESATEIIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

CaMOCTOSITENIBHO COCTABJIATS IIJIaH PELLIEHUS ITPOOJIEMBI ¢ YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKHM y4eOHOro MpeAMETa Ha OCHOBE JINYHBIX NMPEANIOYTEHU;

JieJ1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATH €70, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TMPOSBICHUIO MIMPOKOH SPYIUIUH B
pa3HbIX 00JacTAX 3HAHWI, NOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIA U
KYJIbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHHUBATh COOTBETCTBUE PE3YIbTATOB LEISM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpLIAEMBIX JIEHCTBUH M MBICIUTEIbHBIX MPOLECCOB, HUX PE3YJbTaTOB H
OCHOBaHUM, UCHOJB30BaTh MPUEMBI peICKCUU I OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOIO PELICHUS;

YMETh OLIEHMBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS M0 UX
CHIDKEHHIO;

OPUHUMATh MOTHUBBI M apryMEHThl JPYIMX IpU aHaIu3e pe3yJbTaToB
JIESITEIbHOCTH;



3) npuHsiTHE ce0s U APYTHUX:

OPUHUMATD Ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaJIU3€ pe3yJbTaTOB
NESITEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OIIUOKH;

pa3BUBATH CIOCOOHOCTH MOHUMATh MUP C TIO3UIMH JPYTOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpamMmbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyueckue ajs yueoHoro npeamera «buonorusp
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOObI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALUU U
npeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO MOJIYYCHHIO HOBOTO 3HAaHUS U
NPUMEHEHUIO 3HAHUM B Pa3iMyYHBIX Y4E€OHBIX CUTYyallUsiX, a TaKkKe B peallbHbIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouoioruedd. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI 10 ToAaM O0yUEHHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro npeamera «buonorus» ¢ 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUI O MECTE M POJM OMOJIOTUU B CHCTEME HayYHOTO
3HaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOW KapTHHbI MHUpPa M HAy4YHOTO MHUPOBO33PEHHMS, O BKJAJE POCCUUCKUX U
3apyOeXHBIX y4EHBIX-OMOJOrOB B pa3BUTUE OHOJOTHH, (YHKIHMOHATHHOU
IPAMOTHOCTH Y€JIOBEKA VISl pEIIECHUS KU3HEHHBIX 33/1a4;

YMEHHE pPACKpBbIBaTh COAEpNKAHME OMOJIOTMUECKUX TEPMHUHOB M TMOHSITHIA:
YKW3Hb, KJIETKA, OpTaHu3M, MeTa00JI13M (OOMEH BEIIECTB U MIPEBPAICHUE SHEPTUH ),
roMeocTas (CaMmOperyJysiiusi), YypOBHEBas OpraHu3alus SKUBBIX  CHUCTEM,
CaMOBOCIPOU3BEAEHUE (PENPOLYKIIHS ), HACIEACTBEHHOCTh, I3MEHUYMUBOCTD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopur (KJIETOYHAsl, XPOMOCOMHas,
MyTallMOHHAS, IEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosorun), 3akoHbl (I
Meunnens, T. Moprana, H. 1. BaBuiioBa) u yuenus (0 1eHTpax MHOrooOpasusi u
MPOUCXOKIECHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuiioBa), onpenensiTh rpaHULbI KX
IPUMEHUMOCTH K )KUBBIM CUCTEMAM;

yMEHUE BJIAJIETh METOJIaMHU HAyYHOT'O MO3HAHUSI B OMOJIOTMH: HAOMIOJEHUE U
ONMCAaHHUE JKMUBBIX CHUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U IPOBEICHUE
OMOJIOrMYECKOT0 3KCIIEPUMEHTA, BBIIBI)KEHUE TUTIOTE3b], BHISIBIICHUE 3aBUCUMOCTH
MEXIYy HCCICAYEMbIMH BEIUYMHAMU, OOBSICHEHHE IMOJYUYEHHBIX PE3yIbTaToOB,
UCITOJIb30BAaHHBIX HAYYHBIX MOHATHIA, TEOPUNA U 3aKOHOB, YMEHUE JI€JIaTh BBIBObBI
Ha OCHOBAaHMH MOJIYYEHHBIX PE3YyJIbTATOB;



YMEHUE BBIJEIATh CYIIECTBEHHBIC NPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U
DYKapHWoOT, OJHOKJICTOYHBIX W MHOTOKJIIETOYHBIX OPTaHW3MOB, OCOOCHHOCTHU
MIPOIIECCOB: OOMEHA BEIIECTB M MPEBpAICHUS dHEPTUH B KIETKe, (poToCHMHTE3a,
IUTACTUYECKOTO M JHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOIOTBOPEHUS, Pa3MHOXKCHHS, WHIUBUAYaJIbHOTO PA3BUTHUS OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATHh TOJyYCHHbIC 3HAHUS ISl OOBSICHEHHS OMOJOTHYECKHX
MIPOIIECCOB W SIBJICHWM, /ISl TPUHATHS MPAKTUUECKUX PEIICHUH B MOBCEIHEBHOU
KU3HU C TIeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3I0POBBSA
OKPYKAIOIINX JIFOJCH, COOJII0IEHNS HOPM IPaMOTHOTO TIOBEJICHHUS B OKPY KarOIIeH
IPUPOIHON cpefie, MOHUMaHWEe HEOOXOMMMOCTH WCIOJIb30BAHUS JIOCTHKEHUN
COBpPEMEHHOW  Owojoruu ¥ OMOTEXHOJOTHMH  JJIi  PaIlMOHAIBHOTO
TIPUPOOTIOIH30BAHHS,

YMEHHE pemaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJadyl Ha MOHO- W
TUTHOPUIHOE CKpEIIMBAaHUE, CIICIUICHHOE HACJIeIOBaHUE, COCTABIIATh CXEMBI
MOHOTHOPHIHOTO CKPEIIUBAHUS JIsl TPEACKA3aHUs HACJICIOBAHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBITIOJIHITH J1A0OpaTOpHBIE M TMPAKTUYECKHE DPAaOOTHI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh MW WHTEPIPETHUPOBATH WH(OOPMAITUIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYIO TICEBIIOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMu, HayqYHO-MTOMYJISIPHBIC
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUNA B OHMOJOTHH,
MEANIMHE, OMOTEXHOJIOTHH;

yMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast OMONIOTHYECKYI0 MH(GOPMAITUIO U3 HECKOJBKUX WCTOYHHKOB, TPAMOTHO
UCTIONIb30BaTh IOHATUHHBIN armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHnue pa3aeoB U TeM nudpoBbie
Ne i/ P Kontpoabnbie IIpakTnueckue (pp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
but6mmoreka [IOK
1 b 2 .
HOJIOTHIL Kak Hayka 05 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cUCTEMBI U UX OpraHU3aIus 1 buGnnorexa LIOK
p H https://m.edsoo.ru/7f41¢292
3 XUMHYECKHI COCTaB M CTPOEHHE KIIETKH 8 1 bubmorexa LIOK
p https://m.edsoo.ru/7f41¢292
bubmunoreka LIOK
4 IKH3HENeATETLHOCTS KIeTKH 6 https://m.edsoo.ru/7f41¢292
5 PazMHOXeHUE 1 THANBUYaIbHOE PA3BUTHE 5 1 bubmmoreka [JOK
OpPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTtBeHHOCTh M UBMEHUYUBOCTh 2 15 bubnuoteka [JOK
OpraHu3MoOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3mMoB. OCHOBBI 3 but6mmoreka [IOK
OHMOTEXHOJIOTHHU https://m.edsoo.ru/7f41¢292
bubmmoreka LIOK
8 P 1
C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 0 4
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ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KouaunyecTBO 4acoB DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Kontpoabnbie I[IpakTHyeckne A p
n/n Bcero u3yuyeHusi ~ oOpas3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
bu6mmoreka [IOK
1 buosnorus B cucreMe Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeToap! T03HaHUS JKUBOI
npuposl. [Ipaktraeckas padota
PUpOA P P bu6mmoreka [IOK
2 No 1 «Mcnonb30BaHuEe pa3IMUYHBIX 1 0.5
https://m.edsoo0.ru/863e6122
METOJIOB MPU U3YUYECHUHU
OMOJIOTMYECKUX 00BEKTOBY
3 buonornueckue cuctemsi, 1 bubmuorexa [JOK
MPOLIECCH] U UX U3YUYECHHE https://m.edso00.1ru/863e6564
4 XUMHYECKUH COCTaB KIIETKH. Boma | Bbu6nmuoreka [JOK
Y MUHEPAJIbHBIE COJINA https://m.edsoo.ru/863e674¢
Bbu6nmuoreka [JOK
5 b .C 0 1
CITKH. T-OCTAB H CTPOCHHE DEKOB https://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «3yuenue | 0.5 bubmmoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edso0o.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIU KaTajasbl)»
b K
7 VYrneBonwl. JInnuasl 1 nbsmorexa LO

https://m.eds00.ru/863¢6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

Bbu6nmuoreka [JOK

8 Hyxnensossie kerotst. AT® https://m.edsoo.ru/863e6d5c
9 Hcropust 1 METObI N3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopust https://m.edsoo.ru/863e6e88
10 Krnerka kak 1enoctHas xuBas
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kieTku. JJaboparopnas pabora No 2
«M3yueHune cTpoeHns KIETOK bubnuoreka [IOK
11 pacTeHuil, KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OaKTepHii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEnapaTax u ux
OTIHCAHUE»
Bbu6nmuoreka [JOK
12 OOMeH BeleCTB WM MeTa00JIN3M hitps://m.edsoo.rw/863e766¢
Bbu6nmuoreka [JOK
13 Potocures. XemocHHTes https://m.eds00.ru/863e7¢98
14 DHepreTUYecKuii 0OMeH bubmorexa [TOK
https://m.edsoo.ru/863e7aae
JKU3HEHHEBIN UK KIETKH.
Jenenue kneTku. MuTos.
15 JlaGopaTtopnast pabota Ne 3 0.5 bubnnorexka HOK
«Ha0mronesrne MyuTo3a B KJIETKax https://m.edsoo.ru/863e7dc4
KOHYHKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peaknus bubmuorexa [JOK
MAaTPUYHOT'O CUHTE3a https://m.edsoo.ru/863e796¢
17 Tpancusmus — OnocuHTE3 OENKa buGnnorexa LIOK

https://m.eds00.ru/863e796¢e
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13 Hexknerounsie ¢popmbl )KU3HH — bubmmoreka [IOK
BUPYCHI https://m.eds00.ru/863e7540
Bbu6nmuoreka [JOK
19 DopMBbI pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoreka [IOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
21 Jlaboparopuas pabota Ne 4 0.5 bubanorexka HOK
«M3y4eHne cTpoeHus MOJIOBBIX ' https://m.edso00.1ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpenaparax»
” WHauBuayanbHOe pa3BUTHE bubnumoreka [IOK
OpraHu3MoOB https://m.edsoo.ru/863e8436
['eneTnka — Hayka o
23 HAaCJIEJACTBEHHOCTH U bubmmorexa [OK
A https://m.edso0o.ru/863e8612
U3MEHYUBOCTH
3aKOHOMEPHOCTH HACJIEI0BaHUS
24 npu3HaKoB. MoHOrubpuaHOE buommorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpeIllIUBaHKe
UTHOPHUIHOE CKPEIUBaHUE.
25 J:;[aKOH l1.;ejaBHcmforL:)l bubmorexa [TOK
https://m.edsoo.ru/863e89a4
HaCJIEJOBaHUsI IPU3HAKOB
CueruieHHOe Hacae10BaHUE
%6 npu3HakoB. JlabopaTopHas paboTa 0.5 bubnnorexa [HOK

Ne 5 «I3yuenue pe3ynbraTtoB
MOHOTHOPUAHOTO U AUTHOPHUIHOTO

https://m.edso0.ru/863e8c60
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CKpELIMBAHUA y JPO30(HIIbI HA
TFOTOBBIX MUKPOIpEnapaTax»»

7 I'eneruka nosa. Hacnenopanue 1 bubmuorexa [JOK
NPU3HAKOB, CLEIUIEHHBIX C I10JIOM https://m.edso00.ru/863e8c60
HN3menunBocth. HenacnencrseHHas
W3MEHYHBOCTh. JIJabopaTopHas

)% pabota Ne 6. 3yuenne | 0.5 bubanorexa HOK
MOIU(DUKATTIOHHON U3MEHUNBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO psiia
Y BapUallMOHHON KPUBON»

HacnencteHHas H”3MEHYUBOCTb.

29 JlaGopaTopHnas pabota Ne 7. | 0.5 bubanorexa HOK
«AHanu3 MyTanuil y 1po30¢uiibt ' https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpEnapaTax»

bu6mmoreka [IOK

30 T'eneritka uenosexa ! https://m.edsoo.ru/863e8d78
PeseprubIil ypok. O60011eHIE TIO

31 teMme «HacnenctBeHHOCTH U 1
W3MEHYMBOCTH OPraHU3MOB)

bu6mmoreka [IOK

32 (Cenexuua Kak Hayka u npouece ! https://m.edsoo0.ru/863¢9214

1 MeToabl U JOCTHKEHHS CeIICKIINU 1 bubmuorexa [JOK
pacTeHui 1 )KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak oTpacib | bubmmoreka [JOK
MPOU3BOACTBA https://m.edsoo.ru/863¢9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* buonorwus, 10 kmace/ Kamenckuit A.A., Kacnepckas E.K., Cuormnazos B.1.,
AxnnonepHoe obmectBo «M3aatensctBo «IIpocBemienue»
* buonorus, 11 xknacc/ Kamenckuii A.A., Kacnepckas E.K., CuBornazos B.1.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

YMK "buonorus. 10-11 knaccel. Tepemos A.B., IletpocoBa P.A.

METOANYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA
Hukumos, Buktopos, TepeMmoB: buosorus. [Iporpamma. Tematnueckoe
iaHupoBanue. 5-11 kaaccel 00111€00pa30BaTENbHBIX YUPEKICHUH.

MsnarensctBo: Biagoc, 2014 1.

[Taceynuk. buosorus. Metoguyeckoe mocooue.

buonorusa. Cospemennsiii kypc. [lon penakiueit A.®. HUkutuna. CII6:

CunenJIur, 2016.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET



https://resh.edu.ru/
http://MunoOpHAYKH.pD/

https://nsportal.ru/shkola/






