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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJIOTMH TEOPETHUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJOXKEHUS 00 00LIUX 1ENsIX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYILLECTBOBAHMSI 4esioBeuecKoro obmiectBa. COrjlaCHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu Ja&T NpeICTaBlIEHUE O LENsX, 00 00IIel cTpaTeruu
oOy4eHMsI, BOCHUTAHUS U PAa3BUTHUS 00YUAIOIIUXCS CPEACTBAMU YU€OHOT O MpeaMeTa
«buonorusy, onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4YeHUs] y4eOHOro MaTepualia ¢ y4éTOM MEKIIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOrO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEH
o0yyJarommxcs.

B nporpamMme no OMOI0THY TaKKE YUUTHIBAIOTCA TPEOOBAHUS K IIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHbIM W TMPEIMETHBIM pe3yjibTaTaM oO0ydeHUs B
dbopmupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTENbHON
NEeSATEIbHOCTH/Y4eOHbIX JEHCTBUI OOydaroluxcsi MO OCBOCHHUIO COJEP KaHUSA
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOIHON cpeje.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/a4, B
TOM 4HKcje: NPOPUIAKTUKY HACJIEICTBEHHBIX 3a00JIEBAHUN YeJIOBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpeJle, aHAIM3a BIMSHUS XO3SIMCTBEHHOU
JEATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U UCKYCCTBEHHBIX SKOCHUCTEM.
Ycunenue BHMMaHMS K MPUKIAJHON HAMpPaBIECHHOCTH Y4YeOHOro TmpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO O0ECTIeUeHHUs YCIOBUHM JUIsl peLICHHUS
OJTHOM M3 aKTyaJIbHBIX 3aJa4 LUIKOJIBHOTO OHMOJIOTUYECKOTO 00pa30BaHusl, KOTOPas



npeanosaraeT (GOpMUPOBAHHE y OOYYAIOMIMXCSA CHOCOOHOCTH aJanTHPOBATHCA K
VU3MEHEHUSM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAET Ba)XXHOE
Mecto. OHa oOecrieunBaer (popMHUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclIUpsieT U 000OLIaeT 3HAHUS O KUBOW Mpupone, e
OTJINYMTENIbHBIX TNPU3HAKaX — YPOBHEBOW OPraHU3alMM W 3BOJIIOLUHU, CO3HAET
YCIOBUSL  JUIsA:  TIO3HAHUS  3aKOHOB  JKUBOM  MpuUpoAbl, (OPMUPOBAHUS
(GyHKIHMOHATIBHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJOTUYECKOTO MBIIUICHHS, IGHHOCTHOTO OTHOIIIEHUS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiroe 3nHaueHrne GMOJIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  oOmero o0pa3oBaHUsA,  COIUAIM3AINU
oOyuaronuxcs. M3ydenne 6uonoruu odecrneynBaeT ycioBus it OPMUPOBAHUS
WHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  WH(OPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
MPEACTABICHUSIMU U3 JPYTUX YU4EOHBIX MPEIMETOB, B YACTHOCTHU, (U3UKHU, XUMUU U
reorpaduu. Ha3pBaHHble NONOKEHUS O MpeAHA3HAYEHUU Y4YeOHOro mpeaMmera
«buonorus» cocraBUIM OCHOBY JUId ONPEICJICHUS NOJIXOJOB K OTOOpY H
CTPYKTYpPUPOBAHUIO €r0 COJEpKaHUsA, TMPEJICTABICHHOTO B MporpaMMme IIo
OHOJIOTUU.

OT60p coxaepkanusi yueOHOro npenmera «buomorusi» Ha 0a30BOM YpPOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4aroluecs: MOJDKHBI OCBOUTH 3HAHWUA W YMEHHsS, 3HAUUMBbIE ISt
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEACNAIOIME aJeKBAaTHOE IOBEACHHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U TNpaKTUUYECKOW AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeME 3HaHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPhIE CIY>KaT OCHOBOM JIJIsi (popMUpOBaHUS
MPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOTMYECKOr0 00pa30BaHMS.

CTpyKTypUpOBaHUE COJAEpX aHUsA Y4eOHOro MaTepualia B HpOrpamMme IO
OMOJIOTMM OCYLIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTIIMYUTENBHBIX OCOOCHHOCTSX >KUBOU MPHUPOBI, O €€ YPOBHEBOIM OpraHU3aIuu U
HBOJIIOIMU. B COOTBETCTBHUM C 3TUM B CTPYKType ydeOHOro npeamera «buomaorus»
BBIJICJICHBI CIIEIYIOIIUE COJep KaTeNbHble JIMHUU: «buosnorus kak Hayka. Metoabl
HAy4YHOTO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Oouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ue OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJIB», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTH.

[ens u3ydyenuss ydyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOTO paHra H TNPUOOPETCHHE YMEHHM



WCIIOJI30BATh ATU 3HAHWS JJIA TPAMOTHBIX JCUCTBHUH B OTHOIICHUU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JlocTikeHne 1enu u3ydeHus ydeOHoro npeameta «buonorus» Ha 6a3oBOM
YpOBHE 00€CIeUNBAETCS PEIICHUEM CISAYIOMINX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, MpaBUiIaxX, CIyXalluX OCHOBOU
u1st OPMHUPOBAHUS TIPEICTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOI'O MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPraHM3aIMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOYYaIOIMMXCS IMO3HABATEILHBIX, WHTEIUICKTYaJbHBIX H
TBOPYECKUX CTIOCOOHOCTEW B MPOIECCe aHAIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, UAEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluY;

CTAaHOBJICHHE Yy oOOydaroumxcst oOmeil KyJbTypbl, ()YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa KUBOM MPUPOJIbI HA OCHOBAHUM 3HAHUU U OMBITA, MOJYYEHHBIX MTPU U3YUCHUU
OMOJIOTHH;

dbopmupoBaHue y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEOBEKAa, PAa3BUTHHU
COBPEMEHHBIX MEUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTU B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MPUPOIBI, HEOOXOAUMOCTU OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS STUUECKHIX
HOPM TPHU IPOBEICHUN OMOJIOTHUECKUX UCCIIEOBaHUM;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisi TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH TOCJIEACTBUN CBOEH JIEATEIBLHOCTH M0 OTHOILICHUIO K OKPYKAOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buosiorus», muzyuyaemass Ha
0a30BOM YpOBHE, SIBIISIETCSI O0S3aTENIbHBIM YUE€OHBIM TMPEIMETOM, BXOJSAIIUM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jnst uzyuenust Ouojoruv Ha 6a30BOM YPOBHE CPEAHET0 00111ero 00pa3oBaHuUs
oTBOoaUTCS 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Heneno).

COAEPKAHUE OBYUEHUSA
10 KITIACC

Tema 1. buosiorusi kKak Hayka.



buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU H
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Posb 6uonorun B hopMupoBaHUM COBPEMEHHOM HayuHOI KapTuHBI Mupa. Crucrema
OMOJIOTUYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUM MPUPOBI (HAOIIOEHUE, SKCTIEPUMEHT, OITMCAHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JdeMoHCcTpanuu:

[Toptpetst: Y. lapBun, I'. Mennens, H. K. Konbios, Ix. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS JKUBOU MIPUPOIBI.

JlaGopaTopHble 1 NpakTHYeCKUE PAdOTHI:

[Ipaktrnueckass padora Ne 1. «Jcnosb3oBaHME pa3IMYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinane
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBIN, TKAHEBbIA, OPraHW3MEHHbIN, MOMYJSLHOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPHU3HAKH KU3HWY», «YPOBHU OpraHu3aliu
YKUBOU MPUPOIBI».

O6opynoBanue: mojenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHYECKHN COCTaB KJIETKA. XHMHUYECKHUE DJIEMEHTBHI: MaKpOAJIEMEHTHI,
MUKPO3JIEMEHThI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI WU MHUHEpaJIbHBIX BewlecTB B KkieTke. llomnepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCIIOTHI. AMUHOKUCIIOTHBINM COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYJbl (TIepBUYHAs, BTOpUYHAS, TPETHUYHAsT U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonorunueckue
byHKIIUN OETKOB.

depMeHTHI — OMoJIoTHYeCKHe KaTain3aTopsl. CTpoeHue pepMeHTa: aKTUBHBIM
HeHTp, cyoctpatHas cneruduuHoctb. Kodepmentsl. Burtamunbl. Otiauuus
(GhepMEHTOB OT HEOPTAHWYECKUX KaTaTnu3aTOPOB.

VYrieBobl: MOHOCaXapubl (TIII0K03a, pr003a 1 1e30KCUpr003a), Tucaxapuiabl
(caxapo3a, JlakTo3a) M ToOJMCaxapulbl (Kpaxmaji, TJUKOIeH, UEeJUII0JI03a).
buonornueckue pyHKIIUM YTIIE€BOIOB.



Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodobHbie  cBoicTBa. buonorumueckue QyHknuu nunuaoB. CpaBHEHHE
YTIIEBOOB, OCTTKOB 1 JIMMHIO0B KaK HCTOYHUKOB YHEPTHUH.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — IpuMep B3aMMOAEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Krnerka kak nenoctHas xuBas cuctema. O0Iire Npu3HaKy KJIETOK: 3aMKHYTast
HapykHas MemOpana, Moiekynbl JIHK kak renerudeckuil ammapaT, cuctema
cHHTEe3a Oenka.

Tumsl KIETOK: »JyKapuoTHUYecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
rpUOHON KJIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ cBoiicTBa U PyHkIuu. LluTomnasma u eé
opraHouibl. OpHomeMOpanHbie opradHoubl kietku: JIIC, ammapat ['onbmxw,
Tu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TUIACTUIBI.
[IpoucxoxieHne MUTOXOHJpUM W Tuiactuh. Bunbl mnactun. HememOpannbie
OpTraHOUJbl KJIETKU: PUOOCOMBI, KJIETOUHBIA IIEHTP, LEHTPUOJU, PECHUUKH,
KryTUKHA. OYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp KieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIIETKE.

JlemoHcTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankinn, K. M. bap.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOEY,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOU IPUPOJEH.

Tabnuuel u cxembl: «llepuoguueckass Tabauiia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJIb», «brocunTes 0enka», « CTpoeHrne MOJIeKyJIbl Oenkay,
«Ctpoenue ¢epmenta», «HykmennoBsie kuciotbl. JIHK», «CTtpoeHne Moiekyibl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHHe MPOKAPUOTUYECKOW KIIETKNY,
«CTpoeHue szipa KIETKN», «YTIeBOAbD, «JIUMUABD.

O6opyoBaHue: CBETOBOM MHUKPOCKON, O0OOpYyIOBaHWE MJii TPOBEIACHUS
HAOIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpPONpPENapaThl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUAJIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTUYECKHE PadoOThI:



JlaGopatopuas pabora Ne 1. «M3ydeHme KaTAIUTUYECKOW aKTHUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopHass pabotra No 2. «U3ydeHme CTpoOeHUS KIETOK pacTeHU,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’)Ku3HeneATeIbHOCTh KJIETKH.

OOMeH BemecTB, WM MeTa00M3M. ACCUMUIIAIUS (TUTACTUYECKH OOMEH) |
JUCCUMUJISIUS (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI E€IMHOro IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabom3ma.

Tuner oOMeHa BemecTB: aBTOTPO(dHBIN U reTepoTpodHbIid. Pois ¢pepMeHTOB B
0OMEHE BEIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

®ortocunTe3. CperoBass W TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOoCUHTE3a. 3HAUCHHE (HOTOCUHTE3A IS KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €T0
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHUEe XEMOCHHTE3a AJIs
JKU3HU Ha 3eMJIe.

DHepreTrueckuii oOMeH B KjeTke. PaciierieHue BelecTB, BBIJCICHHUE U
aKKyMYJINPOBAHUE PHEPTUU B KJIIETKE. DTaMbl SHEPTEeTUUECKOro 0OMeHa. [ ukoums.
bpoxenue u ero Buabl. KuCIOpOAHOE OKHCIEHHE, WIM KIECTOYHOE JIBIXaHHUE.
OxucnurensHoe GochopunrpoBanue. IPHEeKTUBHOCTh IHEPIETUIECKOTO OOMEHA.

Peakuun wmatpuuyHoro cuHTe3a. [eHernueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Matpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (. H.
NBanoBckuit). (OCOOEHHOCTH CTPOCHMSI W JKMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHnu pacTeHui, >KUBOTHBIX M YEJIIOBEKA, BBI3IBAEMbIC
Bupycamu. Bupyc mmmynoxneduimura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHcTpanum:

[Toptpetsr: H. K. Konbuos, /1. 1. UBanosckuii, K. A. Tumupsses.

Tabmuiel u cxembl: «Tunbl nutanusy, «Metaboauzm», «MHTOXOHIAPH,
«IHepreTudeckuii oOMmen», «Xioporracty, «Potocunte3», «Crtpoenue JHK»,
«CtpoeHue u QPyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray», «Pemnukanus JJHK».



Oo0opynoBanue: monaenu-amminkaunu «Yasoenue IHK w Tpanckpunuumsy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Moaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbl UK, WU JKU3HEHHBIM LUKI KieTku. MHTepdaza u mMuTos.
[Ipouecchl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cuareda JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIM HabOp — KapUOTHIL
JlumionaHeI W TAIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOpBL.  XpOMaTHUBI.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpTraHU3MOB.

Henenue knetkn — muto3. Craauu mutosza. IIpoueccel, mpoucxonasime Ha
Pa3HbIX CTAAUIX MUTO3a. bHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrnonoro
PasMHOXKEHUA: JIEJIEHUE HAJABOE, II0YKOBAHHWE OJHO- U MHOIOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHMPOBaHUE
OpPTaHMU3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIIUU.

[TooBoe pa3zMHOKEHHE, €70 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun Mmeiiosa. Ilpoueccsl, Ipoucxondmue Ha CTagusx Meiosa.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbic U
3Ha4YEHUE MeHno3a.

["ameTorenes — mpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TosoBBIE >K€N€3bl: CEMEHHUKH U SMYHMKU. OOpazoBaHuE W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOeHHUsl SUIEKIEeTOK U cHepMaro3ouoB. OIUIoA0TBOpEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pazButue. Tumbl
NOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HenpsiMoe (JIMYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOpPbHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YPOJICTBA.

Poct m pasButne pacreHuii. OHTOr€HE3 LBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTaIMH Pa3BUTHS.

JlemoHcTpanum:

Tabmuubl u cxembl: «DOpMBbI pPa3MHOXKEHUS OPraHU3MOBY, «JIBoiiHOE
OILUIOZIOTBOPEHUE Yy LIBETKOBBIX PpACTEHHI», «BeretaTuBHOE pa3MHOXKEHHE
pacteHui», «Jlenenne xkieTku Oakrepuity, «CTpoeHUE TOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrit nmukimy, «Pemmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenpsAmMoe pa3BUTUEY, «] aMETOTreHe3 y MIIEKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.



OOopynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301/1b1
MJICKOITATAIOWIETOY, «SHIeKIeTka MaeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MArHUTHAas MOJENb-alIuIiMKanus «/leieHue KIeTKn», MOJIEIb
JHK, monens metadazHoi XpOMOCOMBI.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTopuass pabora Ne 3. «HaOmromenme MHTO3a B KIETKaX KOHYHKA
KOpPEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TMOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPENIAPATAX .

Tema 6. HacsieicTBEHHOCTH 1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Micropus pa3Butus reHeTUKHA. Poib nuTOI0THH
U OMOpPHOJIOTUM B CTAHOBJICHMHM TEHETHUKHU. BKJIam POCCHICKUX W 3apyOeKHBIX
Y4E€HBIX B pa3BUTHUE TEHETUKU. MeToapl TeHeTHUKU (TUOPUAOIOTUYECKUM,
HATOI€HETUYECKUH, MOJEKYISIPHO-TEHETUYECKHT). (OCHOBHBIE T€HETHYECKHE
noHsATUsA. [ eHeTnYecKkasi CHMBOJIMKA, UCMOJIb3yEMasl B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTaHOBIEHHbIE . MeHaenem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €ANHO-00pa3usi TUOPUAOB IEPBOTO
nokosneHud. [IpaBuno qoMuHUpOBaHMs. 3aKOH PACIICIUICHUS IPU3HAKOB. [ nnore3a
YuCTOTHI raMeT. [1oHOe 1 HenoHOe TOMUHUPOBAHUE.

JuruOpuHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEOBaHUS
npu3HakoB.  lluToreHeTnueckne  OCHOBBI  JUTHOPUAHOTO  CKpELIUBAHUS.
AHanu3upymomee cKkpeuupanue. VMcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CuerienHoe HacnenaoBaHue npusHakoB. Pabora T. Moprana 1o cuerjieHHOMY
HAaCJIEIOBAaHUIO TeHOB. HapyIieHue clenieHns reHoB B pe3yJibTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTH. [ eHeTuYeCcKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TOJOBBIE
XpoMocoMBI. ['omoramernele W rereporaMeTHele OpraHusmbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYMBOCTHU: HEHACIICICTBEHHAS! X HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuarimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KoauuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HOopMa peakiu. CBolicTBa MOAU(DUKAIIMOHHON U3MEHYHUBOCTH.

HacnencrBenHas, Wid TE€HOTUIIMYECKAas, HU3MEHUMBOCTh. KoMOMHATHBHAs
W3MEHYMBOCTh. Meio3 W T0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTalmoHHasi U3BMEHUMBOCTh. Kitaccudukanust MmyTaiuii: TeHHBIE,
XPOMOCOMHBIC, TeHOMHBIC. HacToTa U MPUYNHBI MyTaluii. MyTareHHbIe (aKTOPHI.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BuesnepHast HacCiIeACTBEHHOCTh U U3MEHUYUBOCT.



['enetuka 4yenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKHU
YyeJIOBEKa: TeHEealOTMYECKNM, OIM3HEIOBBIH, IINTOIT€HETHYECKUHM, OMOXMMHUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSl 4YeJOBEKA: T'e€HHbIE OO0JE3HHU,
00JIe3HU C HACIEACTBEHHOW MPEeApacHoIOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comartnueckue u TreHepaTuBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUS TeHETUYECKHUX
Oone3Held. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHME. 3HAYECHUE MEAUIIMHCKOM
TEHETUKHU B MPEAOTBPALICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JleMoHCTpauM:

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

Tabnuibl u cxembl: « MOHOTHOPHUIHOE CKPEIIMBAHKE U €T0 IIUTOT€HETUYECKast
OCHOBA», «3aKOH PACIICIIJIEHUS U €T0 IUTON€HETUYECKAsi OCHOBa», «3aKOH YUCTOTHI
ramer, «lurubpuaHoe ckpemuBanue», «l luTonorunyeckre 0OCHOBBI AUTUOPUTHOTO
CKpelMBaHusD», «Menosy, «B3auMoaencTBre aieIbHbIX TEHOBY, «I eHeTnIecKne
KapThl pacTEHUH, )KUBOTHBIX M 4eJoBeKa», «[ eHeTnka moiia», «3aKOHOMEPHOCTHU
HACIIEIOBaHUsI, CLUEIUICHHOTO € MoJiom», «KapuoTumnel yenoBeka W >KMBOTHBIX),
«Bunpl usmeHunBocT», «MoaudukanuonHas U3MEHUUBOCTHY, «HacnemnoBanue
pesyc-(aktopay, «['eHeTrka rpynmn KpoBu», «MyTallmoHHass U3MEHUUBOCThY.

O6opynoBanue: Mojaenu-amInKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuuupoBaHue», «JurubpumHoe ckpemmBanue», «llepexpéct
XPOMOCOM», MUKPOCKOII ¥ MUKpoTpemnapaT «Jpo3odunay (Hopma, MyTariuu Gopmbl
KPBUIBEB U OKPACKU TeJa), repoapuit «I opox moceBHOM.

JlabGopaTopHbie U MpaKTUHYEeCKHE PadOThI:

JlabopaTtopHas pabora Ne 5. «3ydeHue pe3ynbTaTOB MOHOTHOPUIAHOTO W
JUTHOPUHOTO CKPEIIUBAHUS y TPO30( MBI HA TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas pabota Ne 6. «3yyenue MoauPpUKAIIMOHHON U3MEHUYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauuid y Ipo30Quibl HA TOTOBBIX
MHUKPOIIpEnapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOIECC. 3apOXKICHUE CEJICKIUU U JOMECTHUKAIIUS.
VYuenue H. U. BaBuioBa o neHTpax mpoucXoxASHUS 1 MHOT000pa3us KyIbTYPHBIX
pactenunii. LIeHTpbl MPOUCXO0XKACHUS TOMAIIHUX KUBOTHBIX. COpT, mopoja, IITaMM.

CoBpeMeHHbIE METO/Ibl CeJIeKIIMU. MaccoBbIN M UHAUBUYyaTbHBIN OTOOPHI B
CEJEKIIMM pPACTEHUHM U KUBOTHBIX. OLEHKa JKCTepbepa. bIM3KOpoICTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpelmMBaHWE YHCTHIX JUHUMH.



['eteposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otnanénnas rubpuansanus u e€ ycnexu. MIckycCTBeHHBIN MyTareHes u nojay4yeHue
ITOJIMIUIOUIOB. [JOCTHKEHUS CEIEKIMN PACTEHNM, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

bHOTeXHOJIOTHA KAk OTpacib IPOU3BOACTBA. ['€HHAas WH)KEHEpHUs. OTallbl
co3nanus pekomOuHanTHOM JIHK wu TpancrenHbix opranusmos. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHUE PACTEHUM.
KiloHHpOBaHME BBICOKONIPONYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIeMBI. I'MO — F€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersr: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanHoB.

Tabnuiel 1 cxeMbl: Kapta «lLIeHTpbl MPOMCXOXACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongusa», «OObEKTHl OuOTEXHOJNOTUW», «KieTouHble KyJIbTypbl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U mepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH TUIOJ0B U KOPHEIIIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHui, repoapuiit «CenbCKOX03IHCTBEHHBIC PACTEHUS.

JlabopaTopHbie U MPaKTUYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOIBI W JIOCTHXKEHUS CEJEKIMA PACTCHUW W
JKMBOTHBIX (Ha CEJICKIIMOHHYIO CTaQHIIUIO, IIEMEHHYO bepmy,
COPTOHUCIIBITATCNIbHBIA ~ YY4aCTOK, B TEIUIMYHOE XO3SHCTBO, JIaOOpaTOPUIO
arpOyHUBEPCHUTETA WIIM HAYYHOTO IICHTPA)».

11 KIIACC

Tema 1. DBoIIOLMOHHASI O0MOJIOTHS.

[IpennochUlki BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. DBOJOLIMOHHAS
Teopust U €€ MecTO B OWOJIOTHHU. BiusHuEe >BOIOIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTHY U APYTUX HAYK.

CBunerenscTtBa 3BOMONMU. [lalleOHTONIOTMYECKHE: TIOCIEA0BATEIHHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOIHbIe (POPMBI.
buoreorpadudeckue: cxoncTBo U paznuuue GayH u Ghjaop MaTEPUKOB U OCTPOBOB.

DOMOpPHOJIOTUYECKHE: CXOJACTBA U PA3NHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTUYHBIE,
PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTed y BCeX
OpTaHU3MOB.

OpomonmonHas Teopusi Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JapBUHM3MA. JIBIDKYIIME CWJIBI J3BOJIIOUMM BHAOB 10 JlapBuHY (M30BITOYHOE



pPa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAS] U3MEHUYHUBOCTb,
O60opn0a 3a CyIecTBOBaHKE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Bosoruu (CTID) u €€ OCHOBHBIE MOJIOKEHHUS.

MukposBosonus. [Tomynsnusa kak eIMHUIA BUAA U 3BOJIFOLUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIONMKA BUAOB B MpUpoje. MyTallMOHHbBIN
IpoIecC W KOMOMHATHBHAs W3MEHYUBOCTH. [lOMynsIMOHHBIE BOJHBI U TP
reHoB. M30J1us 1 MUTpanus.

EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoOIKA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMIONUU. [Ipumepsl
IPUCHOCOOJIEHUI Yy OpraHu3MoB. ApoMop(03bl U UIHO-aJANTALIH.

Bun wu BumooOpazoBanue. Kpurepum Buga. OcHoBHbIE  (QOpPMBI
BUJI000pa30BaHus: reorpaduueckoe, IKOJIOrHIecKoe.

MakposBomonius.  PopMbl  3BOJIOLMU:  (UIETHYECKAs, JUBEpPreHTHasl,
KOHBEpreHTHas, napasuienbHas. HeoOpaTtuMocTh 3BOIOLUY.

[IpoucxoxeHrne OT HecleUUaTn3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AqanTuBHas paguarus.

JlemoHncTpanum:

[Toptpetsl: K. JIunnein, XK. b. Jlamapk, Y. Japeun, B. O. Kopanesckuii, K. M.
bap, 3. I'ekkensb, . Mromnep, A. H. Ceepuos.

Tabnuup! U cxembl: «Pa3BuTHE OpraHnYecKOro Mupa Ha 3emiie», «3apoIbIIIH
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyllecTBoBaHHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHoroo6pasue  mopoJ  JKUBOTHbIX»,  «llomymsiumy, «MyTaunonHas
U3MEHYHUBOCTH», «Apomopdo3b», «Waumoamanrtauum», «OOmas aereHepauus»,
«/IBmxymue cunbel 3Bomouuny, «Kapra-cxema wapmipyra myremectBus Y.
Hapsuna», «bopbba 3a cymecrBoBanue», «IIpucrnocoOIeHHOCTh OPTraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTUUECKOE BUI000PA30BAHHEY.

OOopyioBaHHE: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIO0OB M CeMsiH, KosuieKus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS BOJIIOIUNY, 00BbEMHAs MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpaguyeckas kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX U pacTeHWil», wMojaenb ammukauus «llepexpéct
XpPOMOCOMY, BIIaXKHbIE Mpenaparthbl «Pa3Butre HaceKOMOroy», «Pa3BUTHE JIATYILIKI,
Mukponpenapar «JIpozoduna» (Hopma, myTanuu (GopMbI KPUTHEB U OKPACKH TEJA).

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

Jlabopatopuass padota Ne 1. «CpaBHeHuE BHUIOB MO MOP(OIOTHUESCKOMY
KPUTEPUIO».

JlaGoparopnas padota Ne 2. «Onrcanue npucnoco0IEHHOCTH OpraHu3Ma 1 e€
OTHOCUTEJIBHOI'O XapaKTepay.



Tema 2. Bo3HUKHOBEeHHE M Pa3BUTHE *KU3HHM Ha 3em.ie.

JloHayuyHble TpPENCTaBICHHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M naHcuepMmus. XHUMHYecKas
HBOMIONMS. AOHMOTEHHBIM CHUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEpUMEHTAIBHOE MTOATBEPKIACHNE XUMUYECKOW 3BOMIOUNH. HavanbHbIe 3Tanbl
ononornyeckor sBosmonuu. I'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W HX 3BOJIIOLMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3paMm U nepuojaM. Karapxein. Apxeickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuojbl: KEeMOPUHCKUH,
OPZIOBUKCKHH, CUITYPUNCKUIN, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so301ickas 3pa u €€ IePUOAbl: TPHACOBBIN, IOPCKUM, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMEepuojabl: MAJICOTCHOBBIA, HEOrCHOBBIM,
AHTPOIIOT€HOBBIN.

XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMU PACTUTEIBHOIO M KMBOTHOIO MHpa. ApomMopdo3bl y pacTeHH H
XKUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYeCKOro MHUpa Kak OTpakeHue 3BOJOIMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PasBurue nmpeacraBiieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxoxacrtBa u
pasnyus 4eJoBeKa U JKUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHHUE YEIOBEKA.

JBuxkynie cuibl (pakTopbl) aHTponorenesa. HaciencrseHHas ©3SMEHUUBOCTD
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBeHHBIN 00pa3 KU3HU, M3TOTOBJICHUE OPYAUI
TpYJa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxonsdmini, YeroBek HeaHAEpTAIbCKUM, YenoBek
pazymHbli. Haxonku ucCKoOmaembIX OCTaTKOB, BpeMsl CYIIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 KU3HHU, OPYIH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPOINEOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHASs),  MOHTOJOUAHAsS
(a3uaTcko-amepukaHnckasi).  UepTbl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeuHO# cucTeMbl», «Pa3BuTHE
opraHnyeckoro mupa», «PacturenpHas kierka», <«OKuMBOTHas  KIETKay,
«IIpokapuornueckas kietka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJOBEKa W YEeJIOBEKOOOPa3HbIX



00e3bsiH», «OCHOBHbIE MeCTa TMAJCOHTOJOTHYECKHMX HAXOIOK  TPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «/lpeBHenmme moam», «/lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKrue paco».

O6opynoBanue:  mymsiku  «lIpoucxoxnaeHue — dyenoBeka»  (OIOCTHI
aBCTpaJIONUTEKA, MUTEKAHTPOINa, HEaHAepTablla, KPOMaHbOHIIA), CICHKU WIH
U300paKeHUs] KaMEHHBIX OpYAHMM MEpPBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyOmiia, ckpeOna), TreoXpoHOJOrHuYeckas Ta0nuna, Kouiekuus «Dopmbl
COXPAHHOCTH UCKONAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble U MpaKTHYECKHE Pa0OThI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTeHUU U
YKUBOTHBIX B KOJUIEKLUSAX).

OKCKypcHsl «IBOJIOLUA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranu3msl ¥ OKpYy KaoLias cpeaa.

DKOJIOTHS KaK HayKa. 3aJla4i U pa3ieibl SKOJIOTMH. MeTOIbl SKOJIOTHYECKUX
UCCJIEI0BAHUMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue ¢akropel. Krnaccuduxamus sKonorudeckux (HaKTopoB:
abnoTuyeckue, OWMOTHYECKHME U aHTPOIOTreHHbIE. JleMCTBUE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEPATypa, BIAXHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOpPOB.
buonornueckue puTMBI.

buotnueckue dakTopsl. Buibl OMOTHYECKUX B3aUMOAECHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cUMMOMO03 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAIIM3M (KBapTUPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIM3M, HEUTpaIHU3M.
3HaueHue OMOTHMYECKHX B3aUMOJEHCTBUI AJisi CYyIIECTBOBAHUS OpPraHU3MOB B
IPUPOIAHBIX COOOIIECTBAX.

DKOJIOTMUECKHE XapaKTepUCTUKH mnonyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSIMNA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
MUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JdeMoHCTpaUu:

[Toptpetsi: A. I'ymOonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpenbl oOUTaHUS
opranusMoBy», «®Poronepuoansm», «llomynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTHU MOMYJISINK UH(DY30pun-TyPenbku», «[luieBbie nenmy.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTU PacCTEHUM U3
Pa3HbIX MECT OOMTaHUS.



JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IlocyéT NI0THOCTH NOMYISIUMIA Pa3HbIX BUIOB
pacTEeHU.

Tema 4. Coo011ecTBa 1 YK0JOrHYeCKHe CHCTEMBI.

Coo0bmiectBO opraHu3mMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHOILIEHO3E.

Dkoyoruueckrue cuctembl (dkocucteMsbl). [loHsaTne 006 »sKocucTemMe W
ouoreonieHoze. DYHKIMOHAIBbHBIE KOMIIOHEHTBI HKOCUCTEMBI: IPOIYLICHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU B SIKOCUCTEME.
Tpoduyeckue (muiieBbie) ypoBHU 3KocucTeMbI. [umeBsie nenu u cetu. OCHOBHBIE
MOKa3aTelid KOCUCTEMbI: OHoMacca, MPOAYKIUS. DKOJIOTHYECKHUE MHPAMMIIbI:
OPOAYKIMH, YHUCICHHOCTH, Ouomaccel. CBOICTBAa HSKOCHUCTEM: YCTONYHMBOCTD,
camoperyJsinus, pa3putie. CyKueccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIUCTBEHHOTO JIECa.

AHTpPOIIOTEHHBIE ~ JKOCUCTEMBI.  ATPO3IKOCUCTEMBIL.  YPOOIKOCUCTEMBI.
buonornueckoe v X03sHCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTHU »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['panuiibl, coctaB U CTPYKTypa
ouocdeprl. XKuBoe BemecTtBo W ero ¢yHknuu. OcobeHHOCTH OHochepbl Kak
rno0anbHONM 3KocucTeMbl. /luHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BeMIECTB U OMOr€OXMMHUYECKUE LIUKIIbI 3JIEMEHTOB (yriaepoja,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiu. AHTpONOTeHHbIE U3MEHEHUs B Ouocdepe.
['1oGanbHbIE IKOTOTUYECKUE TTPOOIIEMBL.

CocyiiecTBoBaHMe NPUPOBI U yesnoBeyecTBa. CoxpaHeHue OuopaznooOpasus
KaK OCHOBa YCTOWYMBOCTH Ouocdepbl. OCHOBa palMOHAIBHOIO YIpPaBICHUS
IPUPOJIHBIMU PECYpPCAMM U MX UCHOJb30BaHUE. JlocTikeHus: OMoIorun U oxpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmunpl u cxemsl: «llumeBsie nenu», «bUOLIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmecTBay, «llemu mmranmsy, «IKoJoTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIUCTBEHHOTO Jiecay, « DKOcUCTEMa
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
aHTPOTIOTCHHBIE BO3JICHCTBUS Ha IPUPOAY», « BaskHEHTIIIe ICTOYHHUKY 3arpsI3HEHUS
BO3/lyXa W TPYHTOBBIX BOJ», «llouBa — BakHeilmIass coctapistomas ounochepo»,



«®aktoppl  gerpagauuu  nouB»,  «l[lapHukoBeIE  3PdexT»,  «DaKTOpPHI
paZvoOaKTUBHOTO 3arpsisHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb»,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».
OobopyznoBanue: Mojenb-anmnMKanus «TunuuHele OMOLEHO3B», TepOapuit
«PacTtutenbHbIe coobmEecTBay, Komieknun «buomnenos», «Bpenurenn BakHEUIIINX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», FepOapuu 1 KOJUIEKIUHA PACTECHUI U dKUBOTHBIX,
IIPUHALJICKAIIME K Pa3HBIM DKOJIOTMYECKUM TpyIIaM ogHoro Buaa, KpacHas kaura
Poccuiickoit  ®enepaniun, H300pKEHUS OXpaHSAEMBIX BHJIOB pACTCHUH U
KUBOTHBIX.
[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTam
OCBOCHHUS  OOy4YaloIMMHUCSA TporpaMM CpeAaHero oOlmero o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPENENICHHUI0, HajJu4yhe MOTHUBaMM K OOy4YeHHI0  OHOJOoruw,
I[eJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pPa3BUTUS OUOJOTUUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMU CHUCTEME
OMOJOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIH U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, UCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMHM, TPHHSATHIMA B OOIIECTBE MpaBWUIaMU M HOpPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUS BHYTPECHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSIAKY, YEJIOBEKY TPyJa U CTapIIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHS, OCPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYKAIOIIEN CpELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydyeOHOro mpeamera «buosorus»
JOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUCH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIBHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKEHHE 3aKOHA
Y TIPABOTIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JIEATEILHOCTH MTPHU CO3/ITAHUN YUEOHBIX
MPOEKTOB, PEIICHUH Yy4eOHBIX U T[O3HABATEIbHBIX 3a/]a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IEHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHUS
y4eOHBbIX, TIO03HABATEIbHBIX M HCCIEAOBATEIbCKUX 3374, YBaXKUTEJIBHOIO
OTHOILIEHUSI K MHEHHMIO ONIOHEHTOB IMpPH OOCYXIEHHWU CIIOPHBIX BOIPOCOB
OMOJIOTMUYECKOT0 COJePKaHUS;

TOTOBHOCTbH K TYMaHUTAPHON U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAXKITAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBa)KEHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH mepea PonanHoi, roproctu
3a CBOM KpaH, cBOIO PoauHy, CBOM S3BIK M KYJIBTYPYy, IPOLUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

LEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUIO U MAMATHUKAM IPUPOJIBbI,
JNOCTHXKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHEe OMOJIOTMM, TMOHMMAaHUS 3HAYEHUA OWOJIOTMM B TMO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTBA;

uzeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>KEHHIO M 3amure OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;



CIIOCOOHOCTh OILICHHMBATh CUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HAHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTENSIM, CO3/JaHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TPHUHITUS LIEHHOCTEH CEMEWHOM >KHM3HM B COOTBETCTBUHU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHUMAaHUE YMOIIMOHATILHOTO BO3/ICHCTBUS KUBOU MIPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJILTYPbI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU :

MMOHMMAHME U pealin3alus 3I0pOBOro U 6€301macHOro o0pasa *Ku3HH (310pOBOE
NUTaHuE, COOJIIOIEHNE TUTUEHUYECKUX MTPABUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATHUI W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hPU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpEOIECHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESTEIBHOCTU TEXHOJOTMYECKOH M COLMAIbHON
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TaKYyIO I€SITEIIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam npodhecCuOHANbHON AESTENbHOCTH, YMEHHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKHU 11eJIecO00pa3HOe OTHOIICHHE K TPUPOAE KaK UICTOYHUKY KU3HU
Ha 3emiie, OCHOBE €€ CyIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMUS TOCTYNKOB M OIEHKM WX BO3MOXHBIX TIIOCIEICTBUN ISt
OKPYKAIOIIEU CPELBI;

OCO3HAaHHWE TJI00aJBbHOTO XapakTepa 3KOJIOIMYECKHX MpoOJeM M MyTed HuX
peLIeHuS;



CHOCOOHOCTH UCTIOIB30BATh MPHOOpPETaEMBbIE MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHUA TpU peHieHHd MpoOsieM, CBA3AHHBIX C  pallOHaJIbHBIM
MPUPOJIONIONIb30BaHUEM  (COOMIOICHHE  MpaBWi  TMOBEICHUS B MPUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUA B JKOCHUCTEMAaX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILINX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATh HEOJATONPHUSATHBIE SKOJOTMYECKHUE MOCIEICTBHS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, SIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JEATEIbHOCTH IKOJOTHYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c()OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOIO Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;

MOHMMaHUEe chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHWIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHSA pPAa3BUTHS MEIULIMHBI, CO3JaHUE IMEPCHEKTHUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 IIOOATBHBIX 3KOJOTHYECKUX MPOoOsIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMHPOBAHUIO HOBBIX CTaHAAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OWOJOIMYECKUX 3HAaHUH B LEJIX
NOBBILICHUSI O0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
PU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHHUA JJIs aHaidu3a |
OOBSICHEHHSI SIBICHUIM OKPYXKAIOIIEr0 MUpPa M MPOUCXOASIIMX B HEM U3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;



CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJB30BaTh OMOJIOTUYECKUE 3HAHUSA IS
pelieHus: mpo6sieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHHWE LEHHOCTH HAYYHOM JESATEIBbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCT HHIUBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OWOJOrMU B
COOTBETCTBHH C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydyeOHOTo mpeamera «buomorusy»
BKJIIOYAIOT: 3HAaYMMble i1 (GOPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPIUs, SBJICHHE, IPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEJOBaHKE, HAOII0ICHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAIbHbIE
yuyeOHble JeHCTBUA (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE, PETYJISTUBHbIE),
obecnieunBaronie GopmMupoBaHrue (PyHKIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIETEHIIMM  O0YyYarolMXcs, CHOCOOHOCTh OOydaroluXcsl HMCIOJIb30BaTh
OCBOCHHBIE MEKIUCLIUIIMHAPHBIE, MUPOBO33PEHUYECKNE 3HAHUS U YHUBEPCAJIbHBIC
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAJIBHON MTPAKTUKE.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHBepPCAJbHbIMHU y4eOHbIMH NMO3HABATEJIbHBIMHU
NEeHCTBUAMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOATENBbHO  (OPMYyJIHMpPOBAaTH W aKTyaJlU3UpOBaTh  MpolJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh INPU OCBOCHHUM 3HAHUU NPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(amanm3a, cuHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C APYTUMU TOHATUSMH);

ONpENEeNATh LEAN JAEATEeIbHOCTH, 3aJlaBas IMapaMeTpbl W KpPUTEPUHU HX
JNOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AESATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, [EIyKTUBHBIE, IIO
aHaJIOTWH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPUBAEMBIX
SBIICHUSIX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHMUS;



MPUMEHSATH CXEMHO-MO/IEJIbHBIE CPEACTBA ISl TPEACTABJICHHUS CYIIECTBEHHBIX
CBSI3eM M OTHOUICHMH B M3y4aeMbIX OHOJOTMYECKHMX OOBEKTaX, a Takke
IPOTUBOPEUHI PA3HOTO POJAA, BBISIBICHHBIX B Pa3IMYHbIX HHPOPMAIIMOHHBIX
VCTOYHHKAX;

pa3pabarbiBaTh IUIAaH pELIEHMs] MPOOJEMBbl C YYETOM aHAIM3a MMEIOIIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKH TIOCIIEACTBUM AESITEIBHOCTH;

KOOPAMHHUPOBATH U BIMOJIHATH paOOTY B YCIOBHUSAX PEAILHOTO, BUPTYaIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEN0BATENBCKON U MPOEKTHON JESATEIBHOCTH,
HaBbIKAMHU  paspellieHuss npoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIbHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
pPa3IUYHBIX METOJIOB IO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJBl JACSATEIBHOCTH IO MOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpEeTalUH, MPeoOpa3OBaHHUI0O M TNPUMEHEHUI0 B YYE€OHBIX
CUTYalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSAMHU U METOAAMM;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEeIICHUs, HAXOAUTh apTyMEHTHI ISl J0Ka3aTeIbCTBAa CBOMX
YTBEPKJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;

OCYULIECTBJISATh LEJECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMEThb MEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEIEATEeIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, NMpEararb OPUTHMHAIBHBIE MOJIXOJbl M pPELICHUS,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pa6ora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(pOpMaIMK (TEKCTE y4eOHOro
nocoOusi, HAY4YHO-TIOMYJIAPHOM JUTEpaType, OHOJOTUYECKHX CIIOBapsiX U
CIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABJICHHS], KPUTUIECKHU OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEYHBOCT;

(bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSTH PA3TMYHBIE METOIBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

WCIIOJIP30BaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu pabore ¢
Ouonornyeckod MHPOpMaLUEH: MTPUMEHATH XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  PAClO3HABaHWS W 3aIMATHl  WHOOpMAaIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0menme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaeMoil TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBINIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIBbHBIC CpEACTBA OOIICHHs, TOHMMATh 3HAYCHUC
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYaIluH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Gopme (hopMynupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecCTHasl IeiTeJIbHOCTD:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOJIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBHM C yd4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)KJ0T0 YjieHA KOJUICKTHBA,;

NpPUHUMATh TCIM  COBMECTHOW  JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJMHHUPOBATH JICUCTBUSA II0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,



pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHUSIM;

Ipe/iaraTb HOBBIE NPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) caMmoopranu3anms:

UCIIONb30BaTh OHMOJOTHYECKHE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
pEIIeHNs B )KU3HEHHBIX U YUeOHBIX CUTYyAITUsX;

BBIOMpAaTh Ha OCHOBE OHWOJIOTMYECKHX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JAECHCTBHSX M MOCTYIKAaX MO OTHOLICHHWIO K JKHUBOHM MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIEC 3aJlaul B 00pa30oBaTEIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IJIaH PEIICHUS TPOOJIEMBI C YUETOM UMEIOITUXCSI
peCypcoB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOUYTCHUM;

JlaBaTh OLICHKY HOBBIM CHUTYaIIHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIN BEIOOD, apryMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrOCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHUM, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTUBBLI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMBIX JECHUCTBUM U MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIEKCUU [JIs1 OLEHKU CUTyalluH, BbIOOpa
BEPHOTO PEIICHUS;

YMETh OILICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTUX NpPU aHaJIu3€ pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsiTHE CeOsl U APYTUX:

MPUHUMATH Ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTMX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
HAy4YHbIC 3HAHUA, YMEHHUS U CHOCOOBI IEHCTBUI MO OCBOEHHUIO, HHTEPIPETALIUU U
npeoOpa30BaHUI0 3HAHUM, BUIBI JESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B PA3jIMYHbIX YYEOHBIX CHUTYallUSX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3aHHBIX ¢ Ouoinorued. B mporpamme mnpeameTHbIe
pE3yNbTaThl IPEACTABICHBI IO F0IaM 00yUYEHUSI.

[TpenmMeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA JJIs PEIICHUS )KU3HEHHBIX 3a/1ay;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I1M3M (0OOMEH BEIIECTB U MPEBPALLEHUE SHEPTUH ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alMsl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BEIEHUE (PENPOAYKIIHS ), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTb OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTooOpasus H
MPOUCXOKIEHHUS KyIbTYpHbIX pacTeHuid H. 1. BaBunosa), onpenensats rpaHulbl UX
MPUMEHUMOCTH K KUBBIM CUCTEMaM,;

YMEHUE BIIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOJIIOIEHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUI, OpraHu3alus U MPOBEACHHE
OMOJIOrMUYECKOT0 3KCIIEPUMEHTA, BbIIBH)KEHUE TUTIOTE3b], BBISIBJICHUE 3aBUCMOCTH
MEXIy HWCCIEAYEeMbIMUA BEIWYMHAMHU, OOBSCHEHHE IMOJYYCHHBIX pE3yJIbTaTOB,
MCITIOJIb30BAaHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BHIBOJIbI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKK BUPYCOB, KJIETOK MPOKApHUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W SHEPreTHueckoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, Meio3a,



OIJIOJIOTBOPEHUS, PA3MHOKEHUS, HWHIAUBUAYAJIbHOTO pPa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSTh MOJyUYECHHBIC 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOIIECCOB U SIBICHUH, A MPUHATUS MPAKTUYECKUX PEIICHUH B MOBCEIHEBHOU
KHU3HH C IeNbl0 o0ecreyeHus O€30MacHOCTH CBOETO 3JI0POBBbSI M 3I0POBbB
OKPY>KaIOIIUX JIIO/IeH, COOIOIEHUS] HOPM TPaMOTHOTO MOBEJACHUS B OKPYKAIOIICH
OPUPOJHON cpene, TMOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW  OWoNOrMM W OHOTEXHOJOTHMH Ui PalMOHAJIBHOTO
PUPOAOIIOIB30BAHHUS;

YMEHUE pemaTh »JJIEMEHTAapHbIE TE€HETHYeCKHe 3aJaud Ha MOHO- U
TUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HacJeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHMS AJIsl MpEICKa3aHusl HaClIeOBaHUS MPU3HAKOB Y
OpPTaHU3MOB;

YMEHHE BBINOIHATH JIA0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
npaBuia npu padbote ¢ ydeOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTHYECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 TICEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N Hanmenopamie KounyecTBO 4acoB DJIeKTPOHHbIE
(undposbie)
n/  pasiesoB H TeM Bcer  KonTpoabH IIpakTH4eck
oOpa3oBaTe/ibHbIE
1| IporpamMMmel 0 bie padoThI ue padoThl
pecypchl
bu6nmoreka [IOK
buonorusa xak
1 2 0.5 https://m.edsoo.ru/7f41
Hayxa c292
’KuBbie cuctembl bu6nuoreka [IOK
2 U UX 1 https://m.edsoo.ru/7f41
OpraHu3aus 292
XUMHYECCKHUI bu6nuoreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOCHME KJIETKHU c292
bubnnoreka IIOK
JKuzHenesTenbHO
4 6 https://m.edsoo.ru/7f41
CTbh KJICTKH
€292
PasmHoxenue u
HHHBHIYATBHOE bubmuorexa [JOK
5 Y 5 1 https://m.edsoo.ru/7f41
pa3BUTHE 292
OpraHU3MOB -
Hacnencrennoc
bubnnoreka IIOK
Thb U
6 8 15 https://m.edsoo.ru/7f41
H3MEHYHUBOCTE
€292
OpraHU3MOB
Cenekuus
ODIAHIMOB bubmmoteka [IOK
7 P ' 3 https://m.edso0o.ru/7f41
OCHOBEI
€292
OHMOTEXHOJIOTHH
bu6nuoreka [IOK
8 PesepBHOE Bpems 1 https://m.edsoo.ru/7f41
€292
OBIIEE
KOJIMYECTBO
34 0 4
YACOB IIO
I[TPOI'PAMME
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IHHOYPOYHOE IINTAHUPOBAHHUE

«3yuenue

10 KJIACC
N KosmuecTBo yacos Jara JJIeKTPOHHbIE
Kontpoanr = IIpakTtuHue uugposbIe
n/  Tema ypoka Bce usyye
HbIE CKHe o0pa3oBaTe/bHBI
1 ro HUS
padoThbI padoTbI e pecypchl
bubmuoreka [JOK
https://m.eds00.ru/8
buonorus B
1 1 63e6122
CHCTCMC HayK https://m.edso0.ru/8
63e632a
MeTtoap!
IMO3HAHUS
JKUBOH
MIPUPOJIBIL.
[IpakTrueckas
paGora Ne 1 bubnmoreka [JOK
2 - - 1 0.5 https://m.edso0.ru/8
«cnonp30BaH 6366122
We pa3InIHBIX -
METOJIOB TIPH
W3YYCHHUH
OMOJIOTUYECKU
X 00BEKTOBY
buonornueckn
& CHOTEMEL bubmuorexa [JOK
3 ’ 1 https://m.edso00.ru/8
MPOIIECCHI U 6366564
UX U3y4YEHHE
XUMHYEeCKUHN
COCTaB
wrerki. Boa bu6mmoreka [JOK
4 ' 1 https://m.edso00.ru/8
1 63e674e
MUHEpaTbHbIC
conu
benxu. Cocran bu6mmoreka [JOK
5 U CTPOCHHE 1 https://m.edso0.ru/8
O€JIKOB 63e6h72
DepMeHTBI —
OHOJIOTUTYECKH
e bubmuorexa [JOK
6 KaTaJn3aTOpPHI. 1 0.5 https://m.edsoo.ru/8
JlabopaTopHas 63e6h72
pabota Ne 1



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

KaTaJTuTHIeCK
ol
AKTUBHOCTH
(dhepMeHTOB
(Ha mpumepe
aMIIIa3bl WIH

KaTaJiasbl)»

VITEBOIBL. bu6mmoreka [JOK
7 - https://m.edso00.ru/8

63e6870

HyxnenHnoBeie bubnuoreka [IOK
8 KHCJIOTBI. https://m.edso00.ru/8

ATO 63e6d5¢c

Hcropus n

METO/IbI

H3yueHus bubmuorexa [JOK
9 CTCTKIL https://m.edsoo0.ru/8

63e6e88

Knerounas

Teopus

Knerka kak
10 LIEJIOCTHAS

KUBas

cucremMa

Crpoenue

JyKapUOTHYEC

KO KIIETKH.

JlaGopaTopHas

pabota Ne 2

«M3yuenue

CTpOCHUA bubmuoreka [JOK

KJIETOK https://m.edsoo0.ru/8
11 pacTeHuii, 0.5 63e6ff0

JKMBOTHEBIX, https://m.edsoo.ru/8

rpuboB u 63e716¢

OakTepuii Mo

MHUKPOCKOTIOM

Ha TOTOBBIX

MUKpoOTpemnapa

Tax U UX

OTHCaHUE»

O6menH bubmuoreka [JOK
12 BEIIECTB UJIU https://m.eds00.ru/8

MeTadoIn3M

63e766¢C



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c

bubmuoreka [JOK

13 fgg;giil:l:z' https://m.edso00.ru/8
63e7c98
DHepretuueck bubmuoreka [JOK
14 . https://m.edsoo0.ru/8
il 0OMeH
63e7aae
KuzneHnbii
LMK KJIICTKH.
Henenue
KJICTKH.
Murto3.
JlaGopaTopHas
pabora Ne 3 bubmoreka [IOK
15 «HabGnronenne 0.5 https://m.eds00.ru/8
MHTO3a B 63e7dc4
KJIETKaX
KOHYHKa
KOpeIKa JTyKa
Ha TOTOBBIX
MUKpOTIpernapa
Tax»
buocuntes
Ocka. bu6mmoreka [JOK
16 Peaknus https://m.edsoo.ru/8
MaTPUYHOTO 63e796¢
CHUHTE3a
Tpancnsmms bu6mmoreka [JOK
17 — OmocuHTEe3 https://m.edso00.ru/8
Oenka 63e796e
Hexknerounsie bu6mmoreka [IOK
18 (OpMBI KU3HU https://m.edsoo0.ru/8
— BUPYCHI 63e7540
bu6nmoreka [JOK
@®opmbl https://m.eds00.ru/8
19 Pa3MHOXKEHHUS 63e81b6
OpraHu3MOB https://m.edso0.ru/8
63e831e
bubmuorexa [JOK
20 Meiio3 https://m.edso0.ru/8
63e7f4a
O6pazoBanue
U pa3BUTHE bubnnoreka [JOK
21 ITOJIOBBIX 0.5 https://m.edso00.ru/8
KJIETOK. 63e81b6

OmonoTBope



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6

HUE.
JlaGopaTopHas
paborta Ne 4
«3yuenue
CTpOCHHS
MTOJIOBBIX
KJICTOK Ha
TOTOBBIX
MUKpoTpernapa
Tax»

22

23

24

NupuBunyans
HOE pa3BUTHE
OpraHu3MoOB

I'enetnka —
HayKa o
HACJICJCTBECHH
OCTH U
N3MCHYNBOCTHU

3aKOHOMEPHOC
™
HacleA0BaHUs
MIPU3HAKOB.
Mounorudpuaa
oe
CKpeIllMBaHNe

bu6mmoreka [JOK
https://m.edsoo.ru/8
6368436

bubmuoreka [JOK
https://m.edsoo.ru/8
63e86f2

bubmuorexa [JOK
https://m.edsoo.ru/8
6368878

25

Jurubpuaxoe
CKpEIlMBaHHUE.
3aKoH
HE3aBHCHMOI'0
HaCJIEIOBaHMs
MIPU3HAKOB

bu6mmoreka [JOK
https://m.edsoo.ru/8
63e89a4

26

CueruieHHOE
HacIleIOBaHHE
MIPHU3HAKOB.
JlaGopaTopHas
pabota Ne 5
«M3yuenue
pe3yJbTaToB
MOHOTHOpUIH
oro u
TUTHOPUTHOTO
CKpEIIHBaHUS
y Ap030(uIIBI
Ha FOTOBBIX

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/8
63e8c60



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
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MUKpOIIpenapa
Tax»

27

I'eneTnka
moJa.
HacnegoBanme
MIPU3HAKOB,
CIICTVICHHBIX C
IOJIOM

bu6mmoreka [JOK
https://m.edsoo.ru/8
63e8c60

28

29

30

3meHunBOCTD

Henacnencrse
HHAsA
U3MEHYUBOCTH

JlaGopaTopHas
pabota Ne 6.
N3yuenne

Mo (HUKAIIO
HHOM
H3MEHYNBOCTH
, IOCTPOCHHE
BapUaIMOHHOT
0 psna u
BapHalMOHHON
KpHBOW»
Hacnencrsenn
as
W3MCEHUYHUBOCTD

Jlaboparopnast
paborta Ne 7.
«AHann3
MyTauun y
Ipo30(uiIsl Ha
TOTOBBIX
MHKpOIIpernapa
Tax»

T'enetuka
geJIoBEKa

0.5

0.5

bubmuoreka [JOK
https://m.edsoo.ru/8
63e8efe

bu6mmoreka [JOK
https://m.edsoo.ru/8
63e8efe

bubmuorexa [JOK
https://m.edso0.ru/8
63e8d78

31

Pe3epBHbIit
YPOK.
O06o06menue
10 TEME
«Hacnencrsen



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

HOCTBb U
U3MCHYHNBOCTH
OpraHu3MoB»

Cenexims KaKk

bu6mmoreka [JOK

32 HayKa 1 https://m.edsoo.ru/8
IpoLECC 639214
Metonas! u
JIOCTUXKECHUS bu6mmoreka [JOK
33 CEJICKIIUH 1 https://m.edsoo.ru/8
pacTeHui u 639214
JKNBOTHBIX
buotexnonoru bubmuoreka [JOK
34 sl KaK OTpaciib 1 https://m.edsoo.ru/8
MPOU3BOACTBA 6329336
OBIIEE
KOJIMYECTBO 34
YACOBIIO

[TPOT'PAMME



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336

