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HHOACHUTEJBHASA 3AIIMCKA

[Ipu paszpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUYECKYIO OCHOBY JIJIst
onpeeneHus oIX0/10B K (POPMUPOBAHUIO COJIepKaHUSI yueOHOT0 IpeaMeTa
«buonorus» coctaBwiaM: KoHUenTyainbHble mnojoxeHus DPIOC COO o
B3aMMOOOYCIIOBICHHOCTH II€JIeH, COACpKaHMs, pe3yJbTaToB OOYy4YeHHUS H
TpeOOBaHUIl K YPOBHIO MOJATOTOBKH BBIMTYCKHHUKOB, IMOJOXKEHHS 00 OOIIUX LENIX U
OPUHIMIAX, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPETHEro
oO1ero oopazoBanus B Poccuiickoit @epepaiinu, a Tak:Ke MOJI0KEHUs 0 crelupuke
Oouonoruu, e€ 3HAYCHHWM B TIO3HAHUU HKUBOM TPUPOABI M oOecrnedeHuu
CYILIECTBOBAHMS YeJIoBeUecKoro oodmiectBa. COMIACHO HAa3BaHHBIM IOJOKEHUSM,
OIpeiesIeHbl OCHOBHBIE (PYHKIIMU ITPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma no 6uosioruu Aa€t mpecTaBICHHE O 1eAX, 00 001Iel cTpaTeruu
oOy4eHus1, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIIKXCS CPECTBAMU YUEOHOI O ITpeIMeTa
«buonorusy, onpenenser 00g3aTeNIbHOE IPEAMETHOE COAEPIKAHUE, ETO CTPYKTYDPY,
pacupenesieHue Mo pas3ieliaM U TEeMaM, PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTD
M3Yy4YEeHUs1 YYEOHOro MaTepraia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€M, JIOTMKM OOpa3oBaTENBbHOrO IpOLEcca, BO3PACTHBIX OCOOEHHOCTEN
00yJaroImmxcs.

B nporpamme 1o 6M0JI0run TaKKe yUUTHIBAIOTCS TPEOOBAHUS K TNIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM W TPEIMETHBIM pe3yJibTaraM oOOy4YeHHUs B
dbopmupoBaHUU OCHOBHBIX BHUJIOB y4eOHO-TTI03HABATEILHOM
NeSATEeIbHOCTH/YUEOHBIX JEHCTBUNM OOy4YaloIMXCSd IO OCBOCHMIO COJACpIKAHUS
OMOJI0rMYecKOro o0pa3zoBaHusl.

B mporpamme mo Ouonoruu (10 kiacc, 6a30BbI ypOBEHb) peaii30BaH
MPUHIUI TMPEEMCTBEHHOCTH B M3y4YEHUM OHWOJIOTMM, Oyiarojapsi 4yemy B Hel
MPOCMAaTPUBAETCSl  HAMpPaBICHHOCTh HA pa3BUTHE 3HAHWM, CBA3AHHBIX C
(opMupOBaHHEM  E€CTECTBEHHO-HAYyYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAlN JIMYHOCTH, SKOJOTUYECKOIO MBIIIJIEHUS, IPEICTABIECHUN O 310pPOBOM
oOpa3e XM3HU U OEpeKHBIM OTHOIIEHHEM K OKpYXKalollled NPHUPOIHOIN cpene.
[TosToMy Hapsiny ¢ u3ydeHueM OOIIeOMOIOTUUECKUX TEOpPUH, a TakKe 3HAHUU O
CTPOEHHUU >KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOUIUX B
HUX TMPOLECCOB B MpOrpamMMme Mo OMOJOTHH yAEIECHO BHUMAHHE HCIOJb30BaHUIO
MOJTYYEHHBIX 3HAHUI B MOBCEIHEBHOM >KU3HU ISl PELICHUS MPUKIAIHBIX 33124, B
TOM 4YHCle: TPO(QUIAKTUKMA HACIEACTBEHHBIX 3a00JIEBAaHUM 4YeNOBEKa, MEIUKO-
TF€HETUYECKOr0 KOHCYJIbTUPOBAHMS, 000CHOBAHUS SKOJOTUYECKHU LIEIECO00pa3HOTO
IOBEJICHUS B OKPYKAIOIIEHW ITPUPOJHON CpEAE, aHAIN3A BIMAHUS XO35MCTBEHHOU
NEATEIBbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U HCKYCCTBEHHBIX 3KOCHCTEM.
VYcuneHne BHUMaHUST K NPHUKIATHOM HAIMpaBIEHHOCTH Y4eOHOro MpeaMeTa
«buonorusy NpoAUKTOBaHO HEOOXOAMMOCTHIO 00€CTIeUeHHSI YCIOBUM ISl pEIICHUS



OJTHOM M3 aKTyaJlbHBIX 33[a4 LIKOJBHOTO OMOJIOITMYECKOTO 00pa3oBaHus, KOTOpas
npeanojaraetT (GopMupoBaHue y oOydarOUIMXCsl CIOCOOHOCTH aJanTUPOBATHCS K
WU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOMIETOCS COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpenHero o0Iero oOpa3oBaHUS 3aHUMAET BaXKHOE
mecto. OHa oOecrieunBaer (GopMUpoBaHUE y OOyYarOIIUMXCsl MPEICTABICHUNA O
HAyYHOW KapTHHE MHpa, pacIiupsieT U o0oOIIaeT 3HaHUA O KXUBOW mpHpone, €€
OTJINYUTENIBHBIX NPHU3HAKAX — YPOBHEBOW OPraHU3allMM W JBOJIOLMM, CO3MAET
yCIOBUSI  JJIs:  TO3HAHWS  3aKOHOB  JKUBOM  MIpuUponbl, (HOPMHUPOBAHUS
(GyHKIHOHATIBHOM TI'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO W Oe3omacHoro obpasza
KHU3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOTO OTHOIIEHUSI K dKUBOW MPUPOJIE
U YEIJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHHs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  337a4  CpEeAHero  oOmero  o0pa3oBaHUs, COLMAIU3ALUA
oOyuaromuxcs. M3yuenue 6uosnoruu odecneynBaeT yciaoBUs A (pOpMHpPOBaHUS
UHTEJUICKTYalbHbIX, KOMMYHHMKAIIMOHHBIX U  HWH(POPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJIOTMYECKUX 3HAHUU C
MPEJCTABICHUSIMU U3 IPYTUX YUEOHBIX NPEIMETOB, B YACTHOCTH, (PUBUKU, XUMUU U
reorpaguu. HazBaHHbIe MOJOKEHUS O MPEAHAZHAYEHUN YU€OHOr 0 ITpeAMeTa
«buonorus» cocTaBWIM OCHOBY [UJIsl OIpENEICHHUs] MOAXOI0B K OTOOpy u
CTPYKTYPUPOBAHHMIO €r0 COJEPKAHMs, MPEICTABICHHOIO B MPOrpaMMe IO
OMOJIOTHH.

OT6op coxmepkanusi yuyeOHOro npenmera «buosorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C MO3ULMUI KyJIbTypOCOOOpPAa3HOrO IMOAXO0Jd, B COOTBETCTBUU C
KOTOPBIM OO0y4aroImecs: TOJDKHBI OCBOMTH 3HAHUS W YMEHHs, 3HAUUMBbIC IS
(opMupoBaHus o0OmIed KyJIbTYphl, ONpPEICISIONINE aJeKBaTHOE IIOBEICHHE
YyeJjioBeKa B OKpY»Karolleld MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MpaKTUYECKoW AesiteabHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUM
3aHUMAIOT JIEMEHTHI COJICPKAHUs, KOTOPBIE CIIyKaT OCHOBOM /i (hOpMHUPOBAHUS
IIPEJACTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LIEHHOCTHBIX  OpPUEHTAlMSAX  JMYHOCTH,  CIOCOOCTBYIOIIMX  TyMaHW3aluu
OMOJIOTUYECKOT0 00pa30BaHMUS.

CTpyKkTypupOoBaHUE COAEpKaHUd Y4yeOHOro Marepuaia B Mporpamme Io
OMOJIOTHHM OCYIIECTBICHO C YYETOM MPHOPUTETHOTO 3HA4YeHHs] 3HAHUU 00
OTIIMYUTEIBHBIX OCOOEHHOCTAX JKUBOM MPUPOABI, O €€ YPOBHEBOM OpraHU3aliu U
ABOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOTro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOUIME COJEpKaTeNbHble IMHUU: «buonorus kak Hayka. Metozsl
Hay4YHOTO TIo3HaHUs», «KieTka kak Ouosnormyeckas cucreMan, «OpraHm3m Kak
ouonoruyeckas cucremay, «CucteMa 1 MHOroo0Opasre OpraHu4ecKoro Mupay,
«IBOMIOLUSA KUBOU MPUPOAB», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.



Llenp m3yuenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHHE  OOYyYaIOIUMUCS 3HAHUSIMH O  CTPYKTYPHO-(DYHKIMOHAIBHOM
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra U MNpuoOpeTeHue yMEHUM
UCIIOJIb30BaTh ATU 3HAHMS I TPAMOTHBIX JCHCTBUN B OTHOIIEHHH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUIHBIX )KHU3HEHHBIX MPOOJIEM.

Joctmxenne 1enu u3ydeHus: ydyebnoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00ECIIEUNBACTCS PEIICHUEM CIICAYIONINX 3a/1a4:

OCBOCHHME OOYYaIOIIUMHCS CUCTEMBI 3HAHUM O OHMOJOTUYECKUX TEOPHSX,
YUYEHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaX, CIyKallluX OCHOBOU
wis (GOpMHUPOBAHMS TMPEACTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METO/JaX HAay4YHOIO IO3HAHMS, CTPOEHUU, MHOr00Opa3uu U OCOOCHHOCTSX KMBBIX
CHUCTEM Pa3HOTO YPOBHS OpraHW3allMy, BBIIAIOIIMXCS OTKPBITUSIX U COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHre y OOYYAIONIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYaJIbHBIX W
TBOPUECKUX CIIOCOOHOCTEW B MPOIECCe aHajdu3a JaHHBIX O MyTSIX Pa3BUTHUS B
OMOJIOTUM HAyYHBIX B3MVISIAOB, MACH U TMOAXOJAOB K HM3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOIO YPOBHSI OPraHU3alUY;

CTAaHOBJICHHE Yy oOydaromuxcsi oOmeil KyJabTypbl, (PYHKIIMOHAIBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBACHSITH U OIICHUBATH SIBJIICHUS OKPY>KAIOIIIETO
MUpa >KMBOM IPUPOJBI HA OCHOBAHUH 3HAHUW U OMBITA, TOJYYEHHBIX P U3YUYECHUH
OnoJoruy;

dbopmupoBaHue Yy OOy4YaOMIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUM B TMPAKTUUECKOW JESATEIHHOCTU 4YEJIOBEKa, pPa3BUTUU
COBPEMEHHBIX MEAUITUHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA,

BOCMIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM YKUBOU
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIICHHUS K HEU, COOTI0OICHUS] ITUYECKUX
HOPM TIPU POBEACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYPHI, 1Sl POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

MIPUMEHEHHUE MTPUOOPETEHHBIX 3HAHUN U YMEHHM B TIOBCEHEBHOM JKU3HM JIJIS
OLICHKH IOCJEICTBUI CBOEH AESATENBHOCTU 10 OTHOILIEHUIO K OKpYyKarouei cpee,
COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHWE M COOMIOACHUE Mep NPOPHUIAKTHKI
3a00s1eBaHUM.

B cucreme cpennero oOmiero oOpazoBanusi «buonorus», nzydaemas Ha
0a30BOM YPOBHE, SIBISIETCS OOS3aTENBHBIM yUEOHBIM MPEIMETOM, BXOJSIIUM B
coCTaB NpeaMeTHOMN o0aacTh « EcTecTBeHHO-HAay4UHbIE IPEIMETHD.

s u3ydenus: 6uosioruy Ha 0a30BOM ypOBHE CpeHEro o01iero oopasoBaHus
oTBOAUTCS 68 yacoB: u3 HUX B 10 knacce — 34 yaca (1 gac B Hegento).



COILEPKXAHUE OBYYEHUASA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU ¢ OOIIECTBEHHBIMU, TEXHUUYECKUMU U
JAPYTUMH €CTECTBEHHBIMH HayKamH, (uiiocodueit, STUKOM, 3CTETUKON U MPaBOM.
Ponw Ouonoruu B hopMHUpOBAHUN COBPEMEHHOM Hay4YHOM KapTUHBI Mupa. Cuctema
OMOJIOTUYECKHUX HaYK.

MeTonbl MO3HaHUS KUBOM IPUPOABI (HaOII0EHUE, SIKCIIEPUMEHT, ONMCAHUE,
U3MEpeHue, KiIaccuPukanus, MOJIeTUPOBAHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHncTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbros, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHble U NPaAaKTUHYECKHE PAdOTHI:

[Ipaktrnueckass padora Ne 1. «lcnonp3oBaHWe pa3IUYHBIX METOAOB MPHU
M3YyUYECHUH OMOJIOTHUECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U HX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) Kak MPEeAMET U3ydeHus: ouoiorun. Otauyue
KUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pazHOOOpa3ue. YPOBHU OpraHU3aIuu OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAaHEBbIM, OPraHU3MEHHBIN, MOMYJISIIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEPHBII.

JdeMoHCTpaUm:

Tabnuibl U cxembl: «OCHOBHBIE MPU3HAKY KU3HN», « Y POBHU OpraHU3AINH
YKABOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMHYECKHN COCTaB KIIETKA. XHMHUYECKHUE HJIEMEHTBI: MaKpOAJIEMEHTHI,
MUKpPO3JIEMEHTHI. BoJla 1 MUHEpaIbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BEIIECTB B KieTke. [logmepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OETKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIM COCTaB. Y pOBHHU
CTPYKTYphl ~O€JIKOBOW MOJIeKyJbl (TIepBUYHAs, BTOpUYHAS, TpPETUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeskoB. buomornueckue
(GyHKUIMN OENKOB.



depMeHThI — OMoTOrHYecKre Katanu3aTopel. CTpoeHne pepMeHTa: aKTUBHBIH
HEeHTp, cyoOctpatHas crnenuduuHocTb. Kodepmentsl. Butamunsl. Orianuuns
(GepMEHTOB OT HEOPTaHUYECKUX KATaTU3aTOPOB.

VYrieBoibl: MOHOCaXapu/sl (TII0K03a, pud03a U 1e30KCupru003a), Tucaxapu/ibl
(caxapo3a, JakTo3a) W TOJMCaxapuabl (Kpaxmal, TJIMKOTeH, [EeJUII0I03a).
buonoruueckue QyHKIUN YTIEBOIOB.

Jlumuner:  Tpuraunepuasl, Qochomunuasl, crepounsl. [ MaPoPUIBHO-
ruapodobHbie cBoiicTBa. buonornueckue QyHknuu aunugoB. CpaBHEHHE
yTJIEBOJIOB, OCJIKOB U JIMIHIOB KaK UCTOUHUKOB YHEPTUHU.

Hykneunnosesie xkucnorel: JIHK u PHK. Hykneotuasl — MoOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuu JHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u hpyHKIUM.

[{utonorus — Hayka o kiuetke. Knetounast Teopusi — npuMep B3anMOJIECUCTBUS
uzei 1 pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUCHHS KIIETKU.

Krerka kak nenoctHas skuBasi cuctema. O0111e Mpu3HaKku KIETOK: 3aMKHYTast
HapykHasg MmeMmOpana, moiekyinsl JIHK kak renermueckuil ammapar, cuctema
CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTH4YecKass W Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUS MpoKapuoThyeckor kieTku. Kierounas crenka Oakrtepuil. CTpoeHue
AYKApPUOTUYECKOW KIETKU. OCHOBHBIE OTJIWYUSA PACTUTEIbHOM, >KUBOTHOU U
IrpUOHON KJIETKH.

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, UX
¢bynkuuu. [Inazmarnueckas meMmOpana, e€ cpoiictBa u ¢pyHkiuu. [{urtornasma u eé
opranounbl. OnHomeMOpanHbie opraHounabl kieTku: OIIC, ammapar ['ombmxu,
nu3ocoMbl. [lomyaBTOHOMHBIE OPTaHOWIBl KJIETKA: MUTOXOHJIPUHU, IUIACTHU]IBI.
[IpoucxoxxaeHre MUTOXOHIpUNA U Tmactuld. Buasl mnactun. HememOpanHbie
OpraHoWJbl KJIETKU: pPUOOCOMBI, KJIETOUYHBIM IIEHTP, IEHTPUOJH, PECHUYKU,
KryTUKU. OyHKIMHA OPraHOMIOB KJIETKU. BKIrroueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sizpa: siaepHas 000J04Ka,
KapHOoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. [lIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®@panknun, K. M. bap.

Junarpammel: «Pacnipenenenre XMuMAYECKUX AJIEMEHTOB B HEXKUBOUM MIPUPOJILY,
«Pacrnipenenenue XuMAYECKUX DJIEMEHTOB B dKUBOU MPUPOIED.

Tabmuubr u cxemsbl: «llepuonuueckas Tabnuila XUMUYECKUX AIEMEHTOBY,
«CTpoeHre MoJeKyJibl Bob», «bruocunTes 0enka», « CTpoeHne MOJIEKYJIbI OelIKay,
«Ctpoenue pepmenta», «Hyknennossie kuciotel. JJHK», «Ctpoenue Monexybt



AT®», «CtpoeHHUe 3YKapUOTUUECKON KIETKN», « CTPOEHUE >KUBOTHOWU KIIETKHUY,
«CtpoeHue pacTUTENbHOM KIETKW», «CTpoeHHME NPOKAPUOTUUYECKON KIIETKWY,
«CtpoeHue sazpa KIEeTKn», « Y TIeBOAbDY, «JIMIuabD.

ObopynoBaHue: CBETOBOM MHKPOCKOI, OOOpYyJIOBaHME JIsi TMPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpONpPENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHne KaTaJIUTHYECKOH AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTajasbl)».

JlaGopatopHas pabota Ne 2. «M3ydeHue CTpOeHUS KIETOK pPACTCHUM,
KUBOTHBIX U OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HUX
OTIMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTad0IM3M. ACCUMUIIAIINA (TJTACTUYECKUNA OOMEH) U
JTUCCUMUJISIIUS  (SHEPTeTUYECKHii OOMEH) — JBE CTOPOHBI E€IUHOrO IIpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHMsI BEIECTB M DHEPrUM B TMOHUMAHUU
MeTaboJIu3Ma.

Tunbel oOMeHa BellecTB: aBTOTpOHbIN U reTepoTpodHbiid. Posb pepmeHTOB B
0oOMEHE BEIEeCTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TemHOBas a3l (orocuHTe3a. Peakiuu
dboTocunTeza. DPdhekTuBHOCTh (HOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emiie. BinusHue ycioBuil cpeapl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €TI0
MPOJIYKTUBHOCTU Y KyJIbTYPHBIX PACTCHHUIA.

XeMOoCHHTE3. XEeMOCHHTE3UPYIOINUE OakTepuH. 3HAUYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTrueckuii oOMeH B KJeTke. PaciernieHue BelecTB, BBIJACICHHE U
AKKyMYJIMPOBaHUE YHEPTUM B KJIETKE. DTaIbl JHEPreTUuecKoro ooMena. I mukomnus.
Bpoxenne u ero Bumbl. KucimopolHoe OKHUCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnurensHoe GochopunrpoBanne. DPHEKTUBHOCTH IHEPTETHUECKOT0 0OMEHa.

Peakuum wmarpuuyHoro cumHTe3a. ['eHermueckas wuHbopmamus u JHK.
Peanuzauus reHermyeckodl MHPoOpManud B KJIETKE. ['@HETUYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuust — marpuunblii cunte3 PHK. Tpancnsauus — OuocunTes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanue amuHOKHCIOT. Ponbs pubocom B
OounocuHTe3e OenKa.

Hexknerounsie ¢popmbl xu3Hu — BUpyChl. ctopust oTkpeitus Bupycos (1. .
NBanoBckuit). OCOOGHHOCTH CTPOCHUSI M KU3HEHHOTO I[MKJIa BUPYCOB.
baktepuodaru. bonesnn pacTeHUM, >KUBOTHBIX M YEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc nmmynoaeduiura yenoseka (B1Y) — pozoyaurens CITNU a.



OOpatHast ~ TpaHCKpumuus, peBepraza u  uHTerpasa. [Ipodunaktuka
pacpocTpaHeHUsI BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konbnos, /. . UBanosckui, K. A. Tumupszes.

Tabmuubl 1 cxembl: «Tumnbsl nutanusy, «Metabomu3m», «MHUTOXOHIPHUNY,
«JHepreTuyeckuit oOMen», «Xioporaacty, «Potocuntesy, «Crtpoenue JIHK»,
«CtpoeHue 1 GpyHKIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, «['eHeTnueckuit Koy,
«Bupyco», «bakrepuodarn», «Crpoenue v xu3HeHHbI nuka supyca CIIM/a,
o0akxtepuodaray, «Permmukarus JJHK».

ObopynoBanue: Moaenu-anmiukanuu «Y nsoenne JJHK u Tpanckpunius»,
«buocuntes 6enkay, «CTpoeHne KIeTKu», Mojesb cTpykTypbl JTHK.

Tema 5. PazmHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KierouHblii MUK, WX SKU3HEHHBIM MK KieTku. MHTepdaza u MHUTO3.
[Iporieccsl, mpoTekaromue B uHTepdasze. Perumkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpomocomM. XpOMOCOMHBIH HabOp — KapUOTHIIL.
Jnmmon HbIN M TAIUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpoMaTusl.
[{utonornueckue OCHOBBI PA3MHOXKEHHUSI M  WHJIUBUAYAJIBHOTO  Pa3BUTHUSA
OpPraHU3MOB.

Henenue knetku — muto3. Craauu murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJOTHYECKU CMBICT MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — aromnTo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: OecIioyioe U mosioBoe. Bunbl 6ecnonoro
Pa3MHOXXEHUSA: JIEJICHHUE HAJABOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3zoBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCCTBEHHOE KIIOHMPOBaHUE
OPTraHU3MOB, €r0 3HAYEHUE MJIsI CEJIEKIIUU.

[TonoBo€ pa3MHOXKEHUE, €ro OTANYHUS OT OECII0JIOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, MpOUCXOAIINE HA CTagusAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormyeckuid CMBICT H
3HAYEHUE MEWO03a.

['amerorenes — mporecc oOpa3oBaHUS TOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie kene3bl: CEMEHHUKH U sIMYHUKH. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX
KJIETOK — TameT (CrepMaTo30ujl, SIMIEKJIeTKa) — CIepMaToreHe3 W OBOIEHE3.
OCOOEHHOCTH CTPOCHMS SIMIEKJIETOK W crepMaro3ousoB. OTI0I0TBOpPEHUE.
[TapTrenorenes.

NunuBunyanpbHOe pa3BuTHE (OHTOTEHE3). OMOpHUOHAIBLHOE  Pa3BUTHE
(amOpuorenes). DTanbl SMOPHOHATBLHOIO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOJeHue, racTpyiisiuus, opraHorene3. IloctamOpuoHanbHOe pa3BuTHE. THIBI
MOCTAIMOPHUOHAIBHOTO PA3BUTHS: TIPSIMOE, HETIPsIMOe (JIndnHOUHOE). Brinsiaue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BBI3HIBATH BPOXKIEHHBIE
YPOACTBA.

Poct u pazButue pacteHuil. OHTOreHe3 IBETKOBOTO PACTEHUSI: CTPOCHHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMOHCTpauM:

Tabmuiel w0 cxembl: «@DOpMBI pPa3MHOXKEHHS OpPraHu3MoOBy», «JIBoHHOE
OIUIOJIOTBOPEHUE y IIBETKOBBIX pacTeHHi», «BereratnBHOe pa3MHOXKEHHE
pacteHmity, «Jlenenne kieTku Oaktepuit», «CTpPOCHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpomocoMbl», «Kitetounslii 1ukin», «Permukanus [JHK», «Mwuto3y,
«Meiio3y, «IIpsiMoe u HenmpsiMoe pa3BUTHUE», «['aMeTOoreHe3 y MIICKOMUTAIOMINX U
4eJ0BeKa», «OCHOBHBIE CTAIMM OHTOT'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «Cniepmato30uasl
MJICKOITUTAIOWIETOY, «SUIEKIETKa MIIEKOMUTAIOMETo», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MarHuTHash MOJENb-alIIuKauns «JleneHne KIeTKn», MOJIEIb
JIHK, monens meTadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

JlaGoparopuas pabora Ne 3. «HaOmogeHue MuTO3a B KJIETKaX KOHYHMKA
KOPEIIIKA JIyKa Ha TOTOBBIX MUKPOIPENapaTaxy.

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTpPOCHHS IOJOBBIX KIETOK Ha
FOTOBBIX MUKpPOIIpEnaparax».

Tema 6. HaciieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaun reHeTrku. VIcTtopus pa3BUTHs T€HETUKU. POJb uTosiorun
U SMOPHOJIOTHH B CTAHOBJICHHMH TEHETHUKH. BKiIam poCCHUCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TCHETHUKH. MeToJabl TEHETHKH (THOPHI0JIOTHICCKHM,
LIUTOTE€HETUYECKUM, MOJEKYISIpHO-TeHEeTUUeCKui). (OCHOBHBIE TI'€HETUYECKUE
NoHsATUA. ['eHeTHYeCKasi CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaxX CKPEUIMBaHUM.

3aKOHOMEPHOCTH HaCJIeI0BaHUsI MPU3HAKOB, ycTaHOBJIeHHBIE I'. MeHaenem.
MonorubpunHoe ckpemmBaHue. 3aKOH €JIUHO-00pa3usi TUOPHUIIOB TIEPBOTO
nokoJieHus. [IpaBuiio JTOMUHUPOBAHUS. 3aKOH paclISIICHUs MPU3HaKoB. [ unoresa
YUCTOTHI raMeT. [1omHOEe 1 HeMOJIHOE TIOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBHCHMMOTO  HACIICIOBAaHHS
NMpU3HAKoB.  [lUTOreHEeTMYECKHE  OCHOBBI ~ JUTHOPHUIHOTO  CKPCIIUBAHMS.
AHanu3upymolee ckpemuBanue. Mcnoap30BaHne aHAIM3UPYIOIIETO CKPENMBAHUS
JUTSL OTIPEIeSICHUsI TEHOTUITa OCOOH.

CuerienHoe HacneoBaHue npu3HakoB. Pabora T. Moprana no crieruieHHOMY
HACJIEJOBAaHMIO T€HOB. HapyieHune cuenieHusi FeHOB B Pe3yJIbTaTe KPOCCUHI OBEPA.

XpOMOCOMHasI TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['omMorameTrHele W rereporaMeTHeie OpraHu3Mmbl. HacnenoBaHue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUJIbI ”3BMEHYMBOCTH: HEHACIIEACTBEHHAS U HACIICCTBCHHASI.
Ponp  cpembl B HEHACIENCTBEHHOM  HM3MEHUMBOCTH.  XapaKTEPHUCTHKA
MOAN(UKAIIMOHHON N3MEHYMBOCTH. BapuarmoHHBIN psAT U BapHAIlMOHHAS] KPUBasl.
Hopma peakuuu npusHaka. KonndecTBEHHbIE M Kaue€CTBEHHBIE MPU3HAKU U UX
HOopMa peakiuu. CBoicTBa MOIU(PUKATMOHHON U3MEHYUBOCTH.

HacnenctBeHHasi, wiM TeHOTUIMYECKas, W3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Melo3 W TMOJOBOM Mpolecc — OCHOBA KOMOMHATHBHOM
M3MEHUYMBOCTH. MyTarimoHHasi I3MEHYMBOCTh. Kimaccudukarus MmyTaruii: TeHHEIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ NMpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH rOMOJIOTMYECKUX PSAIOB B HaclieIcTBEHHOM n3mMeHunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbl T'€HETHUKHU
YeJIOBEKa: TCHECAIOTHIYCCKUM, OJIM3HEI[OBBIM, IIMTOTCHETHUCCKHM, OMOXMMHYCCKUM,
MOJIEKYJIIPHO-TEHETUUECKUM. CoBpemenHOE ONIPENICIICHHE TEHOTHIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHKUE, B TOM YHCIIE C MOMOIIbIO
[MI[P-ananu3a. HacnencrBennole 3a00JeBaHUA YENOBEKA: TEHHbIE OOJIE3HH,
00JIe3HU C HACIEICTBEHHON MPEeIPacOiOKEHHOCThIO, XPOMOCOMHBIE OOJIE3HH.
ComaTtnyeckue | TeHepaTuBHble MyTauuu. CTBOJIOBbIE KIETKU. [IpUHIUIIBI
3I0pOBOTr0 00pa3a >KU3HH, JUATHOCTUKU, MPOPUIAKTUKHI U JICUCHHS TEHETHYECKUX
Oone3Heil. MeauKo-reHeTUYeCKoe KOHCYJIbTUPOBAaHUE. 3HAYCHHE MEIUIIMHCKON
TC€HETHKHU B MPEJAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JlemoHcTpanum:

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

Tabnuie! 1 cxembl: «K MOHOTHOPUIHOE CKPEIIMBAHUE U €T0 IUTOTeHEeTUYeCKast
OCHOBa», «3aKOH PaCUIEIICHUS U €r0 IUTOT€HETUYECKask OCHOBa», «3aKOH YUCTOTHI
rameT, «Jlurubpunnoe ckpemubanue, «llutomornyeckue 0CHOBBI AUTUOPUIHOTO
CKpelnuBaHus», «Menosy, «BzauMoaencTBre aienbHbIX TEHOBY, «I eHeTuUeCcKue
KapThl PACTEHUM, )KUBOTHBIX M 4elIOBeKay, «l eHeTnka mona», «3aKOHOMEPHOCTH
HacJIeIOBaHMUs, CIIEIJIEHHOTO € MoJoM», «KaproTunsl yenoBeka v 5KUBOTHBIX),
«Bugel m3menunBocTH», «MonudukanmonHas W3MEHUYMBOCTHY», «HacnemoBanue
pesyc-bhaktopay, «I'eHeTuka rpynn KpoBu», «MyTalinoHHasi U3BMEHUYUBOCTDY.

O6opynoBanue: MOJCIH-AMIUIAKAINN « MOHOTHUOPUIHOE CKPEIIMBAHUEY,
«Henonmunoe nmomunupoBaHuey, «Jlurunbpumnoe ckpemnuBanue», «llepexpéct
XPOMOCOM», MUKPOCKOIT U MUKpoTipemnapart «/[po3oduna» (Hopma, MyTauu GopMbl
KPBUTHEB M OKPACKU Tea), repoapuii «['opox moceBHOM».



JlaGopaTopHble U MpaKTUYEeCKHEe PadoOThI:

JlaboparopHas padota Ne 5. «M3yueHue pe3ynbTaToB MOHOTUOPUIHOTO U
AUTAOPUTHOTO CKPEIIMBAHUS Y APO30(HIIBI Ha TOTOBBIX MUKpPOIIpENapaTaxy.

JlaGoparopHas padota Ne 6. «3yueHne MoanpUKaIMOHHON U3MEHYUBOCTH,
IOCTPOEHUE BaPUALMOHHOIO PsiZia U BApUALIMOHHON KPUBOY.

JlabopartopHas padota Ne 7. « AHanu3 MyTanui y Apo30¢puiibl Ha TOTOBBIX
MUKpOIpenapaTax.

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE M aHaJINW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka W IpoLecc. 3apoKICHHUE CENEKIHH W JOMECTHKALUS.
VYyenue H. 1. BaBunoBa o ieHTpax NporCX0XKACHHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuii. LIeHTpBI MPOUCXOKIEHNS JOMAITHUX )KUBOTHBIX. COpT, MOpoAa, IITaMM.

CoBpeMeHHbIE METObI CENEeKIMU. MacCOBbIN M MHIMBUYaJIbHBIA OTOOPHI B
CEJICKLIMU PACTEHHUI U )KUBOTHBIX. OLleHKa 3KcTepbepa. BIM3KopoICTBEHHOE
CKpeluBanue — HOpuAUHT. Yucras nunus. CKpelliMBaHUe YHUCTHIX JIMHUH.
I'ereposuc, nnu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPUJIMHT.
Otnanénnas rubpuauzanus 1 e€ ycnexu. VIcKycCTBEHHBIN MyTareHe3 v nojiyueHue
HOJITIIIONIOB. JIOCTHKEHUS CENEKIIMA PACTEHUH, )KUBOTHBIX K MUKPOOPTaHU3MOB.
broTexHoIOrus Kak OTpacib NMPOM3BOJACTBA. ['€HHAas WH)KEHEpHs. OTalbl
co3ganusi pexomOuHanTHOW JIHK wu TpaHcrenneix opranusmoB. Kierounas
unxeHepus. Kierounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHE PACTEHHI.
KiioHupoBaHue BBICOKOIPOIYKTUBHBIX CEJIIBCKOXO3SIMICTBEHHBIX OpPraHU3MOB.

Okosornueckue W othyeckue  npobnembl. MO —  reHeTuuecku
MOJU(DUITUPOBAHHBIE OPTaHU3MBI.
JleMoHcTpanuu:

[Toptpersr: H. 1. Basunios, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuubr 1 cxembl: Kapta «lleHTpbl MPOUCXOXKACHUS W MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «llopoasl foMamHuX KUBOTHBIX», «CopTa KyJbTYPHBIX
pactenuity, «Otnanénnas rudpuauzamnus», «Padoter akanemuka M. @. lIBaHoBay,
«lomunnounusa», «OObEKTH OWOTEXHONOTHHY, «KileTouHble KyJIbTYpHl W
KJIOHUpOBaHHE», « KOHCTpynpoBaHHe U IEPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B M KOPHEIJIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpTOB pacTteHui, repoapuit «CenbCKOX035UCTBEHHbBIE PACTCHUSI.

JlaGopaTopHblie ¥ NpakTHYeCKUE PadoThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHUKEHUS CEJIEKIUU PACTCHHN H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYI0 (dhepMy,



COPTOUCIIBITATEIbHBIA  yYaCTOK, B TEIJIMYHOE XO3AHCTBO, JAOOpaTOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIET'O
OBPA30OBAHUIA

Cormacho ®I'OC COO, ycraHaBiauBarTcs TpeOOBaHUA K pe3yibTaTam
OCBOCHMs  OOy4aloIMMUCA HPOTrpaMM  CpeJHero ooOmero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJbTAaTOB OCBOECHUS IpeameTra «buomorus»
BBIJICJICHBI CJIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMHUCS POCCUHCKON
rPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEILHOCTH
W CaMOOIpEeiCHUI0, HalUuyMe MOTHUBAllMU K OOy4YeHUIO  OHOJOTHH,
I[eJICHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pa3BUTHUS OHOJIOTUYECKOTO
3HaHUSA, TOTOBHOCTh M CIHOCOOHOCTHh OOYYaroOUIMXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATEIbHOCTH I[I€EHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, NPUCYLIUMH CHCTEME
OMOJIOTHYECKOT0  00pa30BaHMs, HAJIMYHE HSKOJOTHYECKOrO0 IMPABOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTD KU3HCHHBIC TIIaHbI.

JIndHOCTHBIE PE3yJbTAaTBl OCBOEHHUS IpeaMeTa «buosiorus» IoCTUraroTcs B
€MHCTBE Y4YeOHOW ¥ BOCHUTATEIBLHOM JACSATEILHOCTH B COOTBETCTBUHU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEACHUS U CIIOCOOCTBYIOT IIpOIlECCaM CaMOTO3HAHUS, CaMOBOCIUTAHUS W
CaMOpAa3BUTHUsA, PA3BUTHsS BHYTPEHHEW MO3UIMU JIMYHOCTH, IIaTPUOTU3MA,
YBaXEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyJa U CTApUIEMy MOKOJICHUIO,
B3aMMHOI0 YBa)XXEHUS, OEPEKHOT0 OTHOUIEHUS K KYJIbTYPHOMY HACIEIUIO H
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, MpUpoOEe U
OKpY’KaroUIeu Cpeie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYarOITUXCSl PyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEH MO3WUIIUEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONbITA U OMNbITA JIEITEIBHOCTH B MPOLIECCE PEaTn3ally OCHOBHBIX HAITPaBJICHUN
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOr0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIMKM O0YYAIOIIEeT0oCsl KaK aKTUBHOTO U

OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MPAB M 00sI3aHHOCTEH, yBAKEHUE 3aKOHA
Y MIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHON TBOPUYECKOM IEATEIbHOCTH MPHU CO3IaHUH YUEOHBIX
MPOCKTOB, PEIICHWH YYeOHBIX W TIO3HABAaTEIbHBIX 3a7a4, BBITIOJHCHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMI0 10 OTHOIICHHIO K
SIBJICHHSIM COBPEMEHHOMW KU3HHU U OOBSICHATH €€;

YMEHHE YUYUTHIBaTh B CBOUX JCHCTBHUSIX HEOOXOIUMOCTHh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHS JIIOJIEH C pa3HbIMU YOCKIACHUSMU, KYJIbTYPHBIMHU IIEHHOCTSAMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATEIbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB MpH OOCYXJACHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) IATPHOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKON UJIEHTUYHOCTH, MATPUOTHU3MA,
YBKEHHS K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Tiepe PoauHoil, ropaoctu
3a CBOMl Kpall, cBO0O PonMHYy, CBOM $I3bIK M KYJbTYpYy, MPONUIOE W HACTOSIIEE
MHOTOHAI[MOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MIPUPOJHOMY HACJIEAUIO0 U MaMATHUKAM MPUPOJIBI,
JTOCTUXKEeHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTWH, TOHUMAHUS 3HAYCHHs] OWMOJOTMM B TO3HAHUHM 3aKOHOB
IPUPOJIBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJI€HHOCTh, TOTOBHOCTh K CIIyX€HUI0O M 3amure OTteuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITIMTAHUS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEMHOM JKU3HM B COOTBETCTBUHM C
TpaauuusMu HapoaoB Poccuu;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs AICTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;



MOHMMAHHUE 3MOLIMOHAIIBHOTO BO3JICUCTBUS KUBOWU MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPA)KEHUIO B Pa3HBIX BUIaX UCKYCCTBA, CTPEMJICHHE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro BocnuTaHHs, (OPMHUPOBAHHS KYJIbTYPbl 310POBbsI H
3MOLMOHAJIBHOIO 0JIaromoJy4ns:

MMOHMMAHME U pealih3alus 3I0pPOBOro U O€30M1acHOro 00pasa KU3HU (3J0pOBOE
MUTaHue, COOTIOICHIE TUTHCHNYECKUX TIPABIIT M HOPM, COQTAaHCUPOBAHHBIN PEKUM
3aHATUH W OTAbIXa, peryisipHas ¢u3nyueckass aKTUBHOCTh), OepexHOro,
OTBETCTBEHHOTO U KOMIETEHTHOTO OTHOLIEHUS K COOCTBEHHOMY (DU3MUECKOMY U
NICUXUYECKOMY 310POBBIO;

MOHMMAaHWE [IEHHOCTH TNpPaBUJl HHIUBUIAYAIBHOTO W  KOJUIEKTUBHOTO
0€30I1acHOr0 MOBEJCHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HENPHUATHUS BPEIHBIX MPUBBIYCK (YHOTpeOJIEHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYAYy, OCO3HaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJIIOOUE;
TOTOBHOCTh K AKTUBHOU JIESITEIbHOCTH TEXHOJIOTUYECKON U COLIMATIbHOM
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATDH, TJIAHUPOBATH U CAMOCTOSITEIIHHO

BBIMIOJTHATH TAKYIO ACSITEIbHOCTB;

HMHTEpEC K pa3IMuHbIM cdepaM NpodecCHOHATBLHON NeATeNbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOpP Oynymied npodeccu W peaTu30BHIBATH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) IKOJIOTHYECKOro BOCIIUTAHMS

HKOJIOTHUYECKH 11€JIeCO00pa3HOE OTHOIICHUE K IPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emiie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBIIIIEHUE YPOBHS DKOJOTHYECKON KyJIbTYpbl: MNPUOOPETECHUE OMBITA
MJAHUPOBAHMSI TIOCTYNIKOB M OLEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaroUIEH CPEIbI;

OCO3HAHHME TJI00aJBLHOTO XapaKTepa IKOJIOTHYECKUX MpoOJieM U MyTel ux
pelieHus;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETAEMBbIE NTPU U3yUYEHUN OMOJIOTUY 3HAHUS
U yYMEHHMS TNpU pPEHICHUH MpoOJiieM, CBS3aHHBIX C  PaIMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZIcHUE TpaBUJI  TOBEACHUS B TIPHUPOJE,
HalpaBJICHHBIX HAa COXPAaHEHHE pPABHOBECHS B SKOCUCTEMAax, OXpaHy BHJOB,
AKOCHUCTEM, OHOChephl);



AKTMBHOE HENPUATHE ACHUCTBUM, IPUHOCAIINAX BPEJ OKPYKAIOIIEN NPUPOJHON
cpene, yMEHHE MPOTHO3MPOBATh HEOJIArONpPUATHBIE 3KOJIOTMYECKUE MOCIEACTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPAILATh UX;

HaJIM4HUE PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIBTYPHI,
OIbITa NEATEIbHOCTH 9KOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B II03HABATEIIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN NESITEIBHOCTH SKOJIOTUYECKOU
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKd M OOILECTBEHHOM MPaKTUKW, OCHOBAHHOI'O Ha IUAJOre
KYJBTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M YHWTATEIBCKOM KyJIbTYpPBl KaK CpEICTBA
B3aMMOJEHUCTBUA MEXIY JIFOAbMHU U II03HAHUS MUPA,

NOHMMaHUE creuu@UuK OHOJOTMM KaK HayKd, OCO3HaHHA €€ polu B
(OpMHpPOBaHMK PALMOHATIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHHH LEIOCTHOTO
MPEACTABICHHUS] 00 OKpPYXKAIOIEM MHUpPE KaK O €IMHCTBE MPUPOJbI, YEIOBEKa U
oOlIecTsa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM W pelIeHUuU MpodiieM
COXpPaHEHUS IIPUPOJIHOIO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTU OWOJIOTMU AJIi COBPEMEHHOW LMBWIM3ALNM:
oOecrieyeHrss HOBOTO YpPOBHS DPAa3BUTHUS MEIULMHBI, CO3JAaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEIIaThb pPecypcHble  MNpPoOJEeMbl  pPa3BUTHUS
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOAA U3 INIOOAJbHBIX IKOJIOTHUYECKUX MPOOIeM U
o0ecrieyeHus  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHPOBAHHIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OHMOJOTMYECKUX 3HAHUN B IEJsIX
HOBBIIIEHUST O0IIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU oOydaromuxcs, GopmMupyemoi
MIpU U3y4YEHUH OMOJIOTHH;

MTOHMMAHHUE CYIIHOCTH METOAOB IMO3HAHUS, UCIIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH WCIIONb30BaTh MOJydyaeMble 3HAHUS [JIs aHaiu3a u
OOBSACHEHHUSI SIBJIICHUN OKPY>KAIOIIEr0 MUpa U MPOUCXOJAIIMX B HEM HU3MEHEHUH,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOLIMXCS JAHHBIX C LENbIO MTOJYyYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
penieHus NpoOJieM B pealbHbIX KU3HEHHBIX CUTYaLUSX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIBbHOCTH, T'OTOBHOCTHb OCYIIECTBISATH
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEephIBHOMY  00Opa3oBaHUIO |
caMo00pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWA MO OWOJIOTUH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pe3ybTaThl OCBOCHHS yueOHOro mpeamera «buomorus»
BKJIFOUAIOT: 3HAYWMble IS (POPMHUPOBAHUS MHUPOBO33PEHHUS OOYUaAIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC MOHSATHS, OTPA’KAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHWSI,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPIHs, sIBJICHHUE, MPOIIeCC,
cCHUCTeMa, Hay4HbIH (haKT, TMPHUHITUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSI,
HCCIIeI0BaHNe, HAOIIOICHNE, M3MEPEHNE, SKCTICPUMEHT U IPYTHX ), YHUBEPCATbHBIC
y4ueOHble JelcTBHUs (TIO3HABaTEIbHBIC, KOMMYHHKATUBHBIC, PETYJSTHBHBIC),
obecnieunBaronie GopMupoBaHue PyHKIIMOHAIBHON TPAMOTHOCTU U COLIMAIBHOM
KOMITICTCHIIMU  OOYYaloIIMXCs, CIIOCOOHOCTh OOYYaloIIMXCs — HMCIOJIb30BaTh
OCBOEHHBIE MEXKJIUCITUIINHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAJIbHBIC
y4eOHbI€ IEMCTBUS B TO3HABATEILHON U COLUAIIbHOM MPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIETO
00pa30oBaHUsI TOKHBI OTPAXKATh:

OBaagenne YHHBeEpPCAJIbHBIMH yueOHbIMH NMO3HABATEJbLHBIMH
AEUCTBUSAMM:

1) 6a30BbIe JJOTHYECKHE IeHCTBHA:

CaMOCTOATENLHO  (OPMYIHpPOBAaTh W  aKTyaJIW3upoBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TPHU OCBOCHHWM 3HAHUH TMPUEMBI JIOTUYECKOTO MBIIIICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KilacCU(UKAIIUK, 0000IICHHUS), PaCKPBIBATh CMBICI
OMOJIOTHYCCKUX TOHSATUM (BBIACIATh UX XapaKTEpHBIC NMPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OTIPENENATh IETU JeATCILHOCTH, 3aJlaBas TapaMeTpbl W KPUTEPHUH HUX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS SIS 0OBSICHEHUS (PaKTOB M SIBIICHHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHUECKHE pacCyXJeHUs (MHIYKTHBHBIC, JCIyKTUBHBIC, TIO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHUS B pacCMaTPHBAEMBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSITH CXeMHO-MOJICIIbHBIE CPECTBA VIS MPEICTABICHUS CYIIIECTBEHHBIX
CBS3€H ¥ OTHOIICHWHA B M3y4aeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
POTUBOPEYHMI PA3HOTO POJA, BBIABICHHBIX B Pa3IUYHBIX HHPOPMAIIMOHHBIX
UCTOYHHKAX;



pa3palaThIBaTh IJIaH PEIICHUs MPOOJIEMBI C YUETOM aHAN3a UMEIOLTNXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITENbHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLICHMBATh PUCKHU NOCIEICTBUN AESATENbHOCTH;

KOOPAMHUPOBATH U BBIIOJHATH padOTy B YCIOBUAX pPeajIbHOI0, BUPTYaIbHOIO
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE NPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIa/I€Th HaBbIKAMU Y4€OHO-HCCIIEN0BATENbCKON U IPOEKTHOM JIEATEIbHOCTH,
HaBbIKaMH  pa3pelieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY MOUCKY METOJOB PELIECHUs TPAKTUYECKHUX 3a]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUJbI ACATEIBHOCTH MO MOJYYEHHID HOBOIO
3HAaHUA, €r0 HUHTEpIpeTalu, MNpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YUYEOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLUAIBHBIX TPOEKTOB;

(GbopMHpOBaTh HAy4YHbI TUI MBILLJICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMU;

CTaBUTb U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJauyud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

BBIBIITh I[IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHMS], HAXOUTh ApTYMEHTHI JIJISl TOKA3aTelIbCTBA CBOMX
YTBEPKJICHUM, 3a/1aBaTh NapaMeTpbl U KPUTEPUU PEILIECHUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE PpEIICHHs 3aJaud  pe3yJIbTarThl,
KPUTHUYECKN OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OILICHKY HOBBIM CHUTYyalUsIM, OLEHUBAaThb HNPUOOPETEHHBIM OIbIT;

OCYUIECTBJISATH LIEJICHANPABIICHHBIN TOUCK MEPEHOCa CPEJICTB U CIOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELY;

yMETh IEPEHOCUTDH 3HAHUS B TO3HABATENIbHYIO U MTPAKTUUYECKYIO 00J1acTh
KU3ZHENIEATEIbHOCTH;

yMETbh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE IOAXOAbI U PEIICHNUS,
CTaBUTh MPOOJIEMBI U 337a4H, TOMYyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pa6oTa ¢c uHpopMaIueii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(MOpMAIUK (TEKCTe y4eOHOTrOo
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHMOJOTHMYECKHX CIIOBapsAX U
CIIPaBOYHMKAaX, KOMIIBIOTEPHBIX Oa3axX HaHHbIX, B VHTepHeTe), aHaIM3UpOBaTh
MH(GOPMALIMIO PA3IMYHBIX BUJOB U (POPM MpeCTaBICHUs], KPUTHUECKHU OLIEHUBAThH
€€ JJ0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(dbopMyIMpoBaTh 3aMpoOChl U MPUMEHATH PA3JIMYHBIE METOJBI MPHU MOUCKE U
otOope Ouosiornyeckoil nHpopManry, HEOOXOAUMOM ISl BBITIOTHEHHS y4eOHBIX
3ajay;

npuoOpeTaTh OMBIT MCHOJb30BaHUS WHGOPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYIO  (OopMy  TIpeaCTaBICHUS
ouosiorndyeckor nHGopManmu (cxeMbl, rpauku, JuarpamMmsbl, TaOJIUIIBI, PUCYHKH U
ipyroe);

UCIIOJIb30BaTh HAy4HBIA SI3bIK B KauyecTBE CpEJCTBAa Ipu padbore ¢
ouonoruyeckod uHPOpMaIMEel: TMPUMEHSTh XUMHUYECKUe, (GU3HUECKHUE U
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, (opMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONIb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPENCTBA
HarJIIHOCTH;

BJaJ€Th  HABBIKAMU  pAclO3HAaBaHMA U 3allUThl  HUH(OpMAaIUH,
MH(})OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OByaeHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) oO1enne:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX c(pepax KU3HU, aKTUBHO Y4acTBOBATH
B JIMAJIOre WM JUCKYCCHM O CYLIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CY)KJICHUS OTHOCHUTEJIBHO BBIIIOJHEHHS NPEIIaracMou
3a/lay, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCThH MO3UIMN JPYTUX YYACTHUKOB
JIMajora Uiv JUCKYCCUH);

pacrno3HaBaTh HeBepOalbHbIE CpPEACTBAa OOIIEHHUS, TOHMMAaTh 3HAaYEHHUE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHUTYalUH,
YMETb CMAT4aTh KOH(MIMKTHI U BECTH MIEPErOBOPHI;

BJIAJETh Pa3IUYHBIMU CIOCOOaMHU OOIIEHHS M B3aUMOJECUCTBUS, MOHUMATh
HaMepeHUs JPYTUX JIIOJIEH, MPOSBIISATh YBAXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMe (HopMyIMpoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOIO TOYKY 3PEHHs C HCIIOJb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHUMAaTh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYaJIbHOU
pabOTHI IPH PEIIEHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUS IPYNIOBBIX (POPM B3aUMOJICHCTBUS NPU PELICHUHU Y4eOHO 3a1auu;

BBIOMpPATh TEMAaTHUKy M METOAbl COBMECTHBIX JCUCTBUH C y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEHN KaXA0T0 YjeHa KOJJIEKTUBA;

OpUHUMATh 1I€JIM  COBMECTHOM  JeATEIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATH JEUCTBUSA MO €€ JOCTUKEHUIO: COCTABIIATH IUIAH JEUCTBUM,



pacnpeenaTb POy ¢ yuéTOM MHEHUN YYaCTHUKOB, 00CYX/IaTh Pe3yIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KaY€CTBO CBOETO BKJIAJIa U KaXKJIOT0 YYaCTHUKA KOMAaH bl B OOLTUI
pe3yabTaT Mo pazpabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHUBATh MJAEU C TMO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IMIOBEJECHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHHNE, OBITh HHUIIMATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTaHOBKM B CBOUX JEHCTBHAX M NOCTYIIKAaX MO OTHOIICHHMIO K YKUBOHW IPUPOJIE,
CBOEMY 370POBBIO U 3I0POBBIO OKPYIKAFOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATEIbHYIO AESITEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATh COOCTBEHHBIE 3a/1aud B 00pa30BaTEIHLHOM
NEATEIbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO COCTABJISATh IIJIaH PELIEHUS TPOOIEMBI C YIETOM UMEIOILIUXCSI
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacIIUpsATh paMKHd y4eOHOIro MpeaMeTa Ha OCHOBE JIMYHBIX MPEINOuYTEHUll;

JieJ1aTh OCO3HAHHBIN BEIOOD, apIryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3
pelLIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

Ccroco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYyIULUMU B
pa3HbIX O0JIACTSIX 3HAHMM, IMOCTOSIHHO TMOBBINIATH CBOM 00pa30BATENbHBIN H
KYJbTYpPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIAJE€Th  HAaBbIKAMHM  I[IO3HABATEJIIbHOM  pedieKcMH KaKk  OCO3HAHUs
COBEpILIAEMbIX JICUCTBUI M MBICIUTEIBHBIX IMPOILIECCOB, WX PE3YJbTaTOB U
OCHOBaHUM, UCHOJIb30BaTh MPUEMBI pe(IeKCUHU U1 OLEHKU CHUTyalllH, BbIOOpa
BEPHOI'O PELIEHUS;

yMETh OLEHUBATh PUCKM U CBOEBPEMEHHO MNPUHUMATH PEIICHUS MO HX
CHUKEHUIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYruX IIpU aHaJIU3€ pe3yJbTaTOB
NEeSATENbHOCTH;



3) npuHATHE cedsT U APYrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHUBBI M apryMEHTBl JPYTMX @PU AaHaIU3€ pe3yibTaToOB
NEATEIIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[TpenmeTtHbie pe3ynbTaThl OocBoeHus mporpamMmbl COO mo OuojorMM Ha
6a30BOM ypOBHE BKIIOYAIOT ciel(puueckue it yaeOHOro npeamera «bruomorusy»
Hay4yHbIE€ 3HAaHUS, YMEHHUS U CIOCOObI IEHCTBUM MO OCBOCHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAaHUA U
MPUMEHEHUIO 3HAHUWA B Pa3UYHBIX Y4YEOHBIX CUTyalHsX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsX, CBA3aHHBIX ¢ Ouosorued. B mporpamme mnpeameTHbIe
pe3yJIbTaThl MIPEICTAaBICHBI IO FoJaM 00yUYEeHUSI.

[TpenMeTHbIe pe3yabpTaThl OCBOEHUs ydeOHoro mpeamera «buomorus» ¢ 10
Klacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (DOPMUPOBAHMH COBPEMEHHOM ECTECTBEHHO-
HAay4YHOM KapTHHBI MHpPa M HAYYHOIO MHPOBO33PEHHS, O BKIIAJE POCCHUICKUX WU
3apyOCKHBIX  YUYEHBIX-OMOJOTOB B pa3BUTHE Ouosoruu, ¢GyHKIHOHAIHHOM
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PACKpPbIBATH COJAEpKAaHUE OUOJOTMYECKUX TEPMUHOB M MOHSATHM:
KU3Hb, KJIETKA, OPraHu3M, MeTa00I13M (0OMEH BEIIECTB U IPEBPALLIEHNUE YHEPTUN ),
romMeocTtas (camoperyJisiius), YpPOBHEBas OpraHu3alus SKUBBIX  CHCTEM,
CaMOBOCHPOU3BEACHUE (PEMPOTYKIIHS ), HACAEACTBEHHOCTh, I3MEHUYMBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/araTb OWOJIOTMYECKUE TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, UEHTpaJibHas JOrMa MOJEKYIspHOW Ouonoruu), 3akoHsl (I
Menpnens, T. Moprana, H. 1. BaBunosa) u yueHust (0 eHTpax MHOrooOpas3usi u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuil H. U. BaBunosa), onpeaensiTe TpaHUIlbl UX
MIPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOJAaMH HAyYHOTO TIO3HAHMS B OMOJIOTUH: HAOIIOACHHUE U
OMMCAHUE >KUBBIX CHCTEM, MPOILIECCOB U SIBIICHUW, OpraHU3alys W IpPOBEICHUE
OMOJIOTUYECKOTO HKCIIEPUMEHTA, BbIIBIXKEHHE TUIIOTE3bI, BBISIBIIEHUE 3aBUCUMOCTH
MEXIy HCCIEAYEMbIMH BEJIMYMHAMU, OOBSICHEHHE IOJYYEHHBIX pPE3yJbTaTOB,
VCIIOJIb30BAaHHBIX HAay4HBIX MOHATHI, TEOPUNA U 3aKOHOB, YMEHHUE JIEJIaTh BBIBOJIbI
HA OCHOBAHMH TMOJTYUYEHHBIX PE3YIbTaTOB;



YMEHHE BBIJICISATh CYUIECTBEHHbIE MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapuoOT, OMHOKJIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IIPOLIECCOB: OOMEHAa BEIECTB M MPEBpAICHUSI SHEPTUU B KJETKe, (PoTocuHTE3a,
IUTACTUYECKOTO W DJHEpPreThueckoro oOMEHa, XEeMOCHUHTE3a, MHUTO03a, Meno3a,
OIJIOJIOTBOPEHUS, PA3MHOXKEHHS, WHIUBUAYaJIbHOIO Pa3BUTHSA  OpraHU3Ma
(oHTOTEHER);

yMEHHE MPUMEHSATH MOJyYeHHbIE 3HAHUS i1 OOBSCHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUH, JJISl MPUHSATHUS MPAKTUUECKUX PEIICHU B MOBCEIHEBHOMN
KU3HU C 1eNbl0 oOecreyeHus: Oe30MacHOCTH CBOETO 3J0POBbS U 3J0POBBS
OKPY>KaIOIUX JI0JeH, COOJII0IEHUSI HOPM TPaMOTHOIO TIOBEICHUS B OKpYKarolIe
MPUPOIHON cpeje, MOHMMaHWE HEOOXOAMMOCTH WCIOJB30BaHUS JOCTH)KCHUN
COBpEMEHHOW  OWoMoTMM W OHMOTEXHOJOTHH  Jisi  PalHOHAIBHOTO
IPUPOIONIONb30BAHMS;

YMEHHE pellaTh JJEMEHTApHblE TEHETHYECKHE 3aJaud Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACJEI0BaHUE, COCTABIISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHM AJIsl MpeACcKa3aHUsl HACIETOBaHUS MPU3HAKOB Y
OpTraHHU3MOB;

YMEHHUE BBINOJIHATH JIA0OpAaTOpPHBIE M IMpaKTUYECKHe padoThl, COOI0IATh
npaBuiIa nmpu paboTe ¢ ydeOHBIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh W HHTEPIPETUPOBATh HH(MOPMALIHIO
OMOJOTHYECKOTO COACpKAHMS, BKJIIOYAIONIYIO TICEBIOHAYYHbIC 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOW MH(OpMAIMK, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEAOBaHUN B OMOJIOIHH,
MeAMLIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLIEHMUS,
0000111251 OMOJIOTHYECKYI0 MH(DOPMAIIMIO U3 HECKOJbKUX HCTOUYHHKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n/n

HaumeHoBaHue pa3jiesioB

U TeM NPOrpamMmbl

buonorus kak Hayka

JKuBrnle cucTeMBI U UX
OpraHu3aLus

XUMHYECKUHN COCTAB U
CTPOCHUE KJICTKU

>KI/I3H6I[C$ITCJH)HOCTI) KIJIICTKH

PaszmBoOXeHue u
WHJIMBUIYaTbHOE PAa3BUTHE

OpraHu3MoB
ACJICACTBCHHOCTD N

HU3MCHYUBOCTb OPraHU3MOB

Cenexuusi OpraHU3MOB.
OcHOBBI OMOTEXHOJIOTUN

PesepBHOE BpeMms

KoanyecTBo 4acoB

Bcero

KontpoJbHbIe
padoThI

IIpakTuyeckue
padoThbI

0.5

1.5

DJIeKTPOHHbIE

(undgposbie)
o0pa3oBaTejibHbIE

pecypchl

bu6nmmoreka [IOK
https://m.edsoo0.ru/7f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c292

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [JOK
https://m.edsoo.ru/7f41¢c292

bu6nuoreka [IOK
https://m.edsoo0.ru/7f41c292

BocnurareabHbli
KOMIIOHEHT

Bocnuranue
TYMaHHOTO
OTHOULICHUS K
pHUpoe,
OKPY’KaroleMy MHUpY
B LIEJIOM.

Bocnuranue
9KOJIOTUYECKOM
KyJbTYPBI KaK 4acTH
o01mIel KyIbTypHL.
Bocnuranue
IpaKIaHCTBEHHOCTH,
aTpUOTU3MA,
OTBETCTBEHHOCTH.

Bocruranue
9KOJIOTUYECKOM
KYJBTYPBI JOIKHO
chopMupoBaTh y
o0ydJaromumxcs
IIOHMMaHHE
3aKOHOMEpPHOCTEH
B3aMMOOTHOIIEHUS
YeNoBeKa C IPUPOJIOH.

DOpMHUPOBAHUIO Y
IIKOJIFHUKOB
[IpEeACTaBICHUM O
B3aMMOCBSI3H
OCHOBHBIX


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

OBILEE KOJIMYECTBO YACOB

I10 ITPOTPAMME

34

KOMITIOHEHTOB
IKOJIOTHYECKOM
KyJbTYPBbI U KYJBTYPBI
370pOBOTO U
6e3omacHOro oopasa
JKU3HU.

Oco3HaHue
3HAYMMOCTH HaYIHBIX
IOCTHIKEHUH
BBIJIAIOIIHMXCS
PYCCKHX yUCHBIX-
OHOJIOTOB
BOCIIMTBHIBAET YyBCTBO
TOPJIOCTH 32 CBOIO
CTpaHy.









Ne
n/n

Tema ypoka

buonorus B cucteme HayK

MeTo1bl TO3HAHUSA JKUBOM
npuposbl. [Ipaktuueckas pabora
No 1 «Mcnonbs3oBaHue pa3InuHbIX
METOJIOB MPHU U3YUECHUHU
OMOJIOTHYECKUX 0OBEKTOBY

buonorndyeckne CHCTEMBI,
MPOLIECCHI U UX U3yUYEHUE

XMMHYECKUH CcOCTaB KJIETKU. Boa
Y MUHEpaJIbHBIE COIN

benku. CoctaB u cTpoeHue 6eiaKoB

cDepMeHTI:I — OWoJIOrHYecKue

Karanusaropsl. JlaboparopHas

pabota Ne 1 «M3yuenue
KaTaJIUTUYECKON aKTUBHOCTH

(dhepMeHTOB (Ha MpUMepe aMHUIIa3bl
WJIM KaTaJasbl)»

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IpakTuyeckue
padoThI

0.5

0.5

Jara
U3yYeHUsS

04.09.2023

11.09.2023

18.09.2023

25.09.2023

02.10.2023

09.10.2023

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTtejibHbIE

pecypchbl

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122

bubmuorexa [JOK
https://m.edso0.ru/863e6564

bubmuorexa [JOK
https://m.edso00.ru/863e674¢e

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72



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

10

11

12

13

14

VriaeBoapl. JIunuael

HyxknennoBbie kucnotel. ATO

Hcropus u MeTO bl U3y4YECHUS
kieTku. Kierounas reopus

KieTka kak 11ey1ocTHas KuBas
cucreMa

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas pabora No
2 «M3y4yeHue cTpoeHus KIETOK

pacTeHuid, )KUBOTHBIX, TPHOOB U
OakTepuil Mol MUKPOCKOIIOM Ha
TOTOBBIX MHKpPOIIpErapaTax u ux
OIHMCaHUE»

OOMeH BEIECTB U META00IU3M

doTtocuHTEe3. XEMOCUHTE3

DHepreTUYeCKuii 0OMeH

JKU3HEHHBIN ITUKIT KJIETKH.
Jenenue knetku. MuTos.

JlabopatopHast pabora Ne %5

«HabmoieHre MUTO3a B KIIETKaX
KOHYMKa KOpeIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

0.5

16.10.2023

23.10.2023

06.11.2023

13.11.2023

20.11.2023

27.11.2023

04.12.2023

11.12.2023

18.12.2023

bubmuorexa [JOK
https://m.edso00.ru/863e6870

bubmuoreka [JOK
https://m.edsoo.ru/863e6d5c

bu6mmoreka [IOK
https://m.edso0.ru/863e6e88

bu6mmoreka [IOK
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

bubmuorexa [JOK
https://m.edso00.ru/863e766¢

bu6mmoreka [IOK
https://m.edso0.ru/863e7c98

bu6nmoreka [JOK
https://m.edsoo.ru/863e7aae

bu6nmoreka [JOK
https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

16

17

18

19

20

21

22

23

24

25

Bbuocuures Oenka. Peakuus
MaTPUYHOTO CHHTE3a

Tpancusmus — OnocuHTE3 OelKa

Hexnetounsie hopMbl )KU3HU —
BUPYCHI

DopMbl pa3MHOKEHHUSI OPTaHU3MOB

Meiios

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0I0TBOPEHHE.
JlaGopaTtopHnast padota Ne 4
«/3y4yeHue cTpoeHus MOJIOBBIX
KJICTOK Ha TOTOBBIX
MUKpOTIpenaparax»

NuauBuayansHOE pa3BUTHE
OpraHu3MOB

I'enernka — Hayka o
HACJIEICTBEHHOCTH U
U3MCHYNBOCTH

3aKOHOMEPHOCTH HacleI0BaHUs
npu3HaKoB. MoHOrudpuaHOE
CKpelIBaHNe

JurnbpuaHoe CKpemmrBaHue.

3aKOH HE3aBUCUMOT'O
HaCJICOJOBaHU ITPU3HAKOB

0.5

25.12.2023

15.01.2024

22.01.2024

29.01.2024

05.02.2024

12.02.2024

19.02.2024

26.02.2024

04.03.2024

11.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/863e796e

bu6mmoreka [IOK
https://m.edso0.ru/863e796e
bubmuorexa [JOK
https://m.edso0.ru/863e7540
bu6mmoreka [IOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e

bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a

bubmuoreka [JOK
https://m.edso0.ru/863e81b6

bu6nmoreka [JOK
https://m.edsoo.ru/863e8436

bu6nmoreka [JOK
https://m.edsoo.ru/863e86f2

bu6nmoreka [JOK
https://m.edso0o.ru/863e8878

bubmuorexa [JOK
https://m.edsoo.ru/863e89a4



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

26

27

28

29

30

31

32

33

CLeIIeHHOE HACIEJ0BAHUE

npu3HakoB. JlabopaTopHas padora

No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUIHOTO U JTUTHOPUTHOTO

CKpEILMBAaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIICTUICHHBIX C [TOJIOM

N3MeHUYnBOCTb.
HenacnenctBeHHas H3MEHYMBOCTb.
JlaboparopHas pabota Ne 6.

N3yyenne MoauduKamoHHOM
HW3MEHUYMBOCTH, TOCTPOCHUE
BapHallMOHHOIO psiia U
BAPUALIMOHHON KPUBO»
HacnencrBeHHas N3MEHYHUBOCTb.
JlaboparopHas pabota Ne 7.
«AHanmu3 MyTaluii y 1po30(uisl
Ha TOTOBBIX MUKPOITpEIapaTax»»

T'e”HeTHKa 4yenoBeka

Pesepsublil ypok. O6001eHue 1o
TeMe «HacaencTBeHHOCTh U
U3MEHUYUBOCTH OPTaHU3MOBY

Cenexuus Kak HayKa U Mpoliiecc

MeToibl M JOCTUKEHHUS CENICKIINHT
pacTeHUH U KUBOTHBIX

0.5

0.5

0.5

18.03.2024

01.04.2024

08.04.2024

15.04.2024

22.04.2024

29.04.2024

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

bubmuorexa [JOK
https://m.edso0.ru/863e8c60

bubmuorexa [JOK
https://m.edsoo.ru/863e8efe

bu6mmoreka [IOK
https://m.edsoo0.ru/863e8efe

bu6nmoreka [JOK
https://m.edso0.ru/863e8d78

bu6nmoreka [JOK
https://m.edso0o.ru/863e9214

bu6mmoreka [JOK
https://m.edso0o.ru/863e9214



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

34 buorexnoorus kak oTpacib 1 0 0 bu6muoreka [IOK
MPOU3BOJICTBA https://m.edso00.ru/863e9336
OBIEE KOJIMYECTBO YACOB I10 34 1 5

I[TPOT'PAMME


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




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIA YYEHUKA

* buonorus, 10 knacc/ Kamenckuit A.A., Kacniepckas E.K., CuBornazos B.1.,

AxknmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

A.J0.Nonuea. A.B.Topranos. buosorust B cxemax u tabiaunax IKCMO
Mocksa. 2012 r

I'. N. JIepuep. buosorus. [TonHbli cripaBouHuK 115t oATOTOBKU K E I' 3. M.
Actpens 2012 1

I'otoBuMmcesd k EI'D. O6mas ouonorus M Jlpoda 2012 r

EI'D 2012 r. buonorusa. M. Actpens 2012r

EI'3. Ob6mas 6uonorus. KoHTposibHBIE U3MEpUTETbHBIE MaTepraibl M
ITpoceemienue 2012 r

N.P. MyxamemxkanoB. Mactepckast yunutens « TecTbl, 3a4eTsl, 6mutionpock! 10-
11 kmace» M «BAKO» 2007 ¢

O6mas 6uonorus: Yueonuk / [log pen. Koncrantunosa B.M.. - M.: Academia,
2018. - 704 c.

Bopontnios, H.H. buonorus. O6mas 6uonorus. 10-11 kimacceel: YaeOHHK 11s

oOmreoOpa3zoBaTenbHbIX yupexaeHuii: basossiii ypoens / H.H. Boposnrtios. - M.:

[Ipocs., 2022. - 304 c.



Hetima-Cuonuikas, M.A. O61ias u caHuTapHasi MUKPOOUOJIOTHS C TEXHUKOM
MUKPOOHUOJIOTUUECKUX UCCieAoBaHui: YueOHoe mocooue / M.A. Jleitma-
Cuonunxas. - CI10.: JIans, 2022. - 588 c.

3axapos, B.b. PaGouas terpaap no obmieit 6monoruu: 10-11 xiacc: k: YueOHUKY
B.b. 3axaposa, A.I'. Mycrtaduna, B.. CuBornazosa, H.M. Uepnosoii "O01as
ouonorus. 10-11 kmacc" / B.b. 3axapos, E.T. 3axapona, A.Jl. Kynaes, B.1.
Cusormnas3os. - M.: Dk3ameH, 2. - 157 C.

T A JloBkosa. [loaroroska k oiumIimagam 1o onosoruu 8-11 kimaccos. M

Aiipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

www.informika.ru - snektponssiii yueOHuk "bruosorus” (sep. 2.0 - 2000) u3
nukia "OOyyaroiue SHIUKIoneuu" . - YueOHbI KypcC, KOHTPOJIbHBIE BOITPOCHL.

(Kak monb3oBathsces - cM. "Tlomorp".)

www.college.ru - pazaen "OTkpsiToro koyutemxka" o brosnoruu. Y4eOHUK,

Mozenu, On-line TecThl, y4uTemto.

www.skeletos.zharko.ru - "OnopHo-aBurareabHas cucTeMa 4ejoBeka'.
OOpazoBaTenbHblil callT no npeamety buonorus, kypc Yenosek. Ctpoenue

ckeneta. Mpieunas cucrema. Kak ato padoraer. [Ipunoxenus: 2 ckelneTHbIX


http://www.informika.ru/
http://www.college.ru/
http://www.skeletos.zharko.ru/

SHIMKJIONEANH; ISl YIUTETIS - YPOKH, JIabopaTOpHbIE, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buosnorus ot Jlauel. HoBocTr 1 0030pHI 110
ounonoruu, 3xonoruu. [Ipodiiemsl u Teopuu. ECTh TEeMaTHUECKUE BBIITYCKH,

doToranepeu, buorpapuu BEIUKUX YUEHBIX, CIIELICIOBAPb.

www.bio.1september.ru - nis yuureneii " uay Ha ypok buomoruun". Ctatbu no:

bortanuke, 3oonornu, buonoruu - Yenmosek, OOmeit 6MoI0rum, IKOIOTHH.

www.bio.1september.ru - razera "buonorus" (MEXIy BBIXOJOM OUYEPEIHOTO
HOMEpa ra3eThl U MOSBICHUEM MOJHOTEKCTOBOM BEpCHH HOMEpa Ha caiTe

YCTaHOBJICH I'0JIOBOM MHTEPBAI)

www.kozlenkoa.narod.ru - Otot caiit Kosnenko A.T. - npernogaBarens u s
IpernoiaBaTeiiei, i TeX, KTO YYUTCS CaM M YUUT JIPYTHUX; OYHO U
JTUCTAHIIMOHHO, OMOJIOTHH, XMMHH, APYTUM MIPEJIMETaM - C TOMOIIIIO

KomIbtoTepa u MHTepHer.

WWW.NSuU.ru buosorus B BOIIPpOCAax U OTBCTAX - YUHCHBIC HOBOCI/I6I/IpCKOFO

AK&I[GMFOpO,HKa OTBCYAIOT HAa BOIIPOCHI CTAPUICKIACCHUKOB.

www.websib.ru - paznen "buosnorus" HoBocubupckoii 00pa3oBaTe/IbHOM CETH.


http://www.biodan.narod.ru/
http://www.bio.1september.ru/
http://www.bio.1september.ru/
http://www.kozlenkoa.narod.ru/
http://www.nsu.ru/
http://www.websib.ru/

[TonOopka MaTepralioB U CChUIOK (IIPOrPAMMBbI, TPOEKThI, MATEPUAIIBI Y YPOKY,

aOUTYpUECHTY).

www.nrc.edu.ru - "bronorudeckast kapTuHa Mupa" - pas3ies JISKTPOHHOTO
yueOHuka "KoHmenmun coBpeMeHHOTO ecTtecTBo3Hanus". KoHenuu
MPOUCXOKICHHUS )KU3HU U Teopuu 3Botonn. (Ilepexos mo ccblike BHU3Y

"anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBoTHbIe" Kak
sunukoneaus. (Oobem nHdopManuu BreyaTisier.) BeiopaTs OyKBY, OTKPOETCS
CTpaHMIIA C IBYMs OOJILIITUMU KOJIOHKaMu HazBaHui: Pactenus u JKuBoTHbIe.

BriOupaem no Ha3BaHUIO - OTKPBIBAETCS ONMUCAHUE U (POTO.

www.filin.vn.ua - "®wimH" - WUTFOCTpUPOBaHHAS YHIIUKIIONEANS KUBOTHBIX. K

CO’KaJIEHUIO HE BCe pa3jiesbl roToBbl. Onucanus u ¢poTtorpadumu.

www.nasekomie.h10.ru "Hacekomsbie" O HaCEKOMBIX I INKOJIBHUKOB -

OIMMCaHUC OCHOBHBLIX BUAOB, pPUCYHKH.

www.invertebrates.geoman.ru Hacekomeie. [TomyssipHast KHUTa AKUMYIIIKAHA

N.N. c MHOKE€CTBOM IIBETHBIX PUCYHKOB U (hoTorpaduii. -


http://www.nrc.edu.ru/
http://www.floranimal.ru/
http://www.filin.vn.ua/
http://www.nasekomie.h10.ru/
http://www.invertebrates.geoman.ru/

www.bird.geoman.ru ITtumel. [Tonynspaas kaura Akumyiikuda .. ¢

MHOKECTBOM IIBETHBIX PUCYHKOB M poTorpaduii.

www.animal.geoman.ru Mup xwuBoTtHbIX. [lomynsipHas KHUTa AKUMYIIIKHHA

N.W. ¢ MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTOrpaduii.

fish.geoman.ru PeiOb1. UnmrocTpupoBaHHast SHIMKIONEUS PHIO.

www.plant.geoman.ru - )Kusub pacteHuil. 3aHUMATEIILHO 0 OOTaHUKE.

bakrepuu. JlekapcTBEHHbIE PACTEHUS.

www.livt.net - aJekTpoHHAs WILTFOCTPUPOBaHHAs YHIMKIIoNeAus ""JKuBbIe

cymectBa". Knaccudukamnus u pororpadguu 6e3 Tekcra.

www.nature.ok.ru - Peakue u ucuesaromue xxusotasie Poccun. Onucanus u

rojoca pCaKux XKMBOTHBIX.

www.bril2002.narod.ru - bronorus mis mkoasHUKOB. Kpatkas nadopm. mo

pasnaenam: O6mmas 6uonorust, borannka, 3oomorus, Yenosek.

www.festival.1september.ru - ®ectuBanp negarorudeckux uaen "OTKPBITHIHA


http://www.bird.geoman.ru/
http://www.animal.geoman.ru/
http://www.plant.geoman.ru/
http://www.livt.net/
http://www.nature.ok.ru/
http://www.bril2002.narod.ru/
http://www.festival.1september.ru/

ypok" 2006 - 2007. Paznen "lIpenonaBanne ouonoruun" - 86 cratei.

www.charles-darwin.narod.ru - Yapnss lapBuH: Ouorpadus 1 KHATH.


http://www.charles-darwin.narod.ru/
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