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HOACHUTEJIBHASA 3AIIUCKA

[Tpu pa3zpaboTke mporpaMmbl M0 OMOIOTHH TEOPETUUECKYIO OCHOBY ISl OTIpEACTICHUS
NOJIX0/I0B K (OPMHUPOBAHUIO COJAEpX aHUs ydueOHOro mpeamera «bUONOTHS» COCTaBUIIU:
koHuenTyainbHbie nojioxkeHus @I'OC COO o B3auM000OyCIOBICHHOCTH 1I€JICH, COJIepKaHUS,
pe3ynbTaToB 00y4YeHHs U TpeOOBaHUM K YPOBHIO MOATOTOBKU BBITYCKHUKOB, IMOJO0KEHUS 00
o0luX MeNsiX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSTHUE CHUCTEMBI
cpennero oOmiero obOpasoBanusi B Poccuiickoii ®denepanuu, a TakkKe TOJOXKEHHUS O
cnenupuke OuoNoruM, €€ 3HAYCHUU B TMO3HAHUU SKUBOM MPUPOJLI U OOECICUEHHUH
CYLLIECTBOBAHMS  4YesioBeueckoro obmiectBa. CoriiacHo  Ha3BaHHBIM  IOJIOXKECHHSIM,
oTpeeeHbl OCHOBHBIC (DYHKITMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mo Ouonoruu nAaéT MpencTaBICHHE O LEsIX, 00 o0Imel crpareruu
oOyueHusi, BOCHHUTAHUSA W pPa3BUTHA, OOYUYAIOIIMXCS CPEACTBAMH Y4YEOHOTro mpeaMera
«buonorus», ompenensier o00sA3aTeIbHOE TMPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpY,
pacnpeneneHue mo pasfelnaM U TeMaM, PEKOMEHIYEMYIO MOCIEIOBATEIbHOCTh U3YUECHUS
y4eOHOTr0o MaTrepuasga ¢ y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKHU
00pa30BaTeNbHOrO MPOIIECcca, BO3PACTHBIX OCOOEHHOCTEN 00yUaronXCs.

B nporpamme mo OMOJOTHMH Tak)Xe YUYUTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METAIPEAMETHBIM U MPEAMETHBIM pe3yjibTaTaM 00yueHUs B (OPMUPOBAHUU
OCHOBHBIX  BHJIOB  Y4Y€OHO-TIO3HABATEIbHOW  JICSITEIIBHOCTH/Y4YEOHBIX  JCHCTBUH,
0OyyaroIuxcst 10 OCBOSHUIO COJEPKaHUsI OMOIOTMYECKOro 00pa3oBaHMUsL.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaM30BaH MPUHITUIL
MIPEEMCTBEHHOCTH B H3y4YE€HUU OWOJIOrMM, Ojlarojaps 4emMy B HEH MNpOCMaTpUBAETCS
HaMpaBJICHHOCTh HAa pAa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-
HAy4yHOTO MHPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAIMA JIMYHOCTHU, HDKOJOTHYECKOTrO
MBIIUICHUS, TPEJACTABICHUN O 37J0pOBOM 00pa3e >KU3HU U OEpekHbIM OTHOIICHHEM K
oKpyxkarouieid npupoaHoit cpene. [losTromy Hapsigy ¢ u3ydeHHEM OOIIEOMOTIOTHYECKUX
TEOpUH, a TaK)Ke 3HAHUN O CTPOCHUH KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAIONMX B HHUX TMPOIECCOB B MpOrpaMMe IO OWUOJOTUU YACJICHO BHUMAaHUE
WCIIOJIb30BAaHUIO MOJYYECHHBIX 3HAHHWI B MOBCEIHEBHOM JKU3HU JJISI PEUICHUS MPUKIIAIHBIX
3a/lay, B TOM YHCIIe: MPOPUIAKTUKH HACIEICTBEHHBIX 3a00JIEBaHUM YEIOBEKa, MEIUKO-
IFEeHETUYECKOT0  KOHCYJbTUPOBAaHUS, OOOCHOBaHMS  SKOJIOIMUYECKU  IIeJIeCO00pa3HOro
MOBEACHUSI B OKPYXKAIOLIEW MNPUPOJHOW CpeAe, aHalnu3a BIHSHUS XO3AMCTBEHHOMN
NEATEIbHOCTH Y€JIOBEKA HAa COCTOSIHUE MPUPOIHBIX U UICKYCCTBEHHBIX YKOCUCTEM. Y CUIICHUE
BHUMAaHMS K MPUKJIAJHON HAMPABIEHHOCTH yueOHOTO mpeameTa «bruosorusy npoauKToBaHO
HEOOXOAMMOCTBIO OOECHEUYEeHHs] YCIOBHM JJIi pElIeHUsT OJHOM M3 aKTyallbHBIX 3a/a4
IIKOJILHOTO OMOJIOTUYECKOTO 00pa3oBaHUs, KOTOpas Mpesanonaraet QGopMuUpoBaHUE Y
oOy4Jaronuxcsi CrocoOHOCTH aJaNTUPOBATHCS K U3MEHEHUSM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'0 MHpA.

buonorus Ha ypoBHE cpeaHero oOiiero oopa3zoBaHusi 3aHUMAET BakHOe MecTo. OHa
oOecrieunBaeT GopMUpOBaHUE y OO0YUaIOIIMUXCS MPEACTABICHUI O HAYYHOU KapTHUHE MUpa,
pacmmpsier U 0000IIaeT 3HAHWS O KUBOW MpuUpone, €€ OTIUYUTEIBHBIX IPU3HAKAX —
YPOBHEBOW OpraHu3allid W HSBOJIOLMH, CO3/1a€T YCIOBUS JUISi: MO3HAHUS 3aKOHOB KMBOI
npupoasl, (popmupoBaHus GYHKIMOHATHHOW TPaMOTHOCTH, HABBIKOB 3J0pPOBOTO U
6e3omacHoro oOpasa >KHW3HHU, IKOJOTHYECKOTO MBINLIICHUS, [IEHHOCTHOTO OTHOIIEHUS K
KABOU MPUPOJE U YETTOBEKY.



Bonbuioe 3HaueHue OHOJOTHST MMEET TaKKe JUIsl PEIICHHUS BOCHUTATENbHBIX U
Pa3BUBAIOIINX 33J1a4 CPETHETO 00IIero 00pa3oBaHus, COMUATU3ANH 00yJaIOIIUXCS.

N3ydenue Ononorun obecrnednBaeT yCaoBHs A1 POPMUPOBAHUS MHTEIJICKTYaIbHBIX,
KOMMYHHMKAIIMOHHBIX U  MH(QOPMAIIMOHHBIX  HABBIKOB, OACTETHUYECKOH  KYJIbTYDHI,
CIIOCOOCTBYET UHTETPAllMU OMOJOTUYECKUX 3HAHUM C MPEACTABICHUSIMU U3 IPYTUX YUCOHBIX
NpeIMETOB, B YAaCTHOCTH, (U3MKU, XUMUU U reorpaduu. Ha3BaHHbIE TOJIOKEHUS O
npeaHa3HaueHUH y4eOHoro mpenmera «bUONOTHS» COCTABUIM OCHOBY ISl OINpPEICIICHHUS
MOJIX0JIOB K OTOOPY M CTPYKTYPUPOBAHMIO €TI0 COACPIKAHUS, ITPEACTABICHHOIO B IPOrpaMMe
10 OMOJIOTHH.

OT160p conepkanus yueOHoro npeamera «buonorus» Ha 6a30BOM ypoBHE

OCYULIECTBJIEH C MO3ULUI KYJIbTypOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUH C KOTOPHIM
oOy4Jaroniuecs: JOJKHbI OCBOUTh 3HAHUSA M YMEHHMsI, 3HaUUMbIe JJI1 (POPMHUPOBAHUS OOIIEH
KYJbTYpBbI, ONpPEAEISAIONINE aICKBaTHOE MOBEJCHHUE YEIOBEKAa B OKPYKAIOIIEH MPUPOIHON
cpene, BOCTpeOOBaHHbBIE B MOBCEIHEBHOW XU3HHM M MPAKTUUYECKOH nesrenbHocTu. Ocoboe
MECTO B 3TOW CUCTEME 3HAHWUW 3aHUMAIOT 3JIEMEHTBI COAEPKAHUS, KOTOPBIE CITYKAaT OCHOBOMN
1t GOpPMHUPOBAHUSA MPEICTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MUpa U
LIEHHOCTHBIX OPUEHTAlUSAX JIMYHOCTH, CIOCOOCTBYIOIIMX T'yMaHHU3aMU OHOJIOTHYECKOro
o0Opa3oBaHUs.

CTpyKTypupoBaHHE COAECpKaHUsI yueOHOro MaTepyralia B mporpaMmme o OO0 O

CYLIECTBJIIEHO C YYETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00 OTIMYUTENIbHBIX
O0COOEHHOCTSIX KHUBOU MPHUPO/IbI, O €€ YPOBHEBOM OpPraHU3allvy U 3BOJIOLUH. B

COOTBETCTBHUM C 3THUM B CTPYKType ydeOHOro mnpeamera «bHOJOTUS» BBIICIEHBI
CIIEYIOIME COJEp)KAaTeNIbHbIE JIMHUK: «buonoruss Kak Hayka. MeToapl Hay4HOro
no3HaHus», «Kinetka kak Ouonoruyeckas cucrema», «OpraHusM Kak Ouosiormueckas
cuctemMa», «CucremMa U MHOrooOpazue OpPraHMYECKOro Mupa», «OBOJIOLUSA KUBOU
MIPUPOIBIY,

«IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHY.

Heab u3ydenust yueOHoro npeamera «buosorus» Ha 6a30BOM ypOBHE — OBJa/ICHHE
O0Oy4aroIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJILHOM OpraHU3allMM >KUBBIX CHUCTEM
pa3HOro paHra M NOPUOOpEeTEHHWE YMEHHMHM HCHOJIb30BaTh OTH 3HAHMS JII TPAMOTHBIX
JEUCTBUM B OTHOIIEHUH OOBEKTOB >KMBOM MPHUPOJABI M PEIIEHUs Pa3IMYHbIX >KU3HEHHBIX
mpo0Jem.

JloctmxeHune neiau u3ydeHust yueOHoro mpeamera «buosorus» Ha 0a30BOM YPOBHE
o0ecreunBaeTcs PeleHUEM CIIEAYIONUX 3a1a4:

OCBOEHHE OO0YYaroIIMMHCS CUCTEMbl 3HAHUH O OMOJIOIMUYECKUX TEOpPHUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THIIOTe3aX, MpaBuiax, CayXalllux OCHOBOM A pOopMUpPOBaHUS
MIPE/ICTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHpA, O METOJAaX HAy4YHOrO MO3HAHUS,
CTPOEHUHU, MHOTOOOpa3uu U OCOOEHHOCTSIX MUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3ALMH,
BBIJIAIOLIUXCS] OTKPBITUSX U COBPEMEHHBIX UCCIEI0OBAaHUSAX B OUOJIOTUY;

dbopmupoBaHre y 00yUYarOIMUXCs MO3HABATENbHBIX, MHTEIUIEKTYAJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEN B IMpollecce aHaiu3a JaHHBIX O MNYTIX pPa3BUTHUSA B OMOJIOTMHM HAy4YHBIX
B3IJIS/I0B, UJIEH U MTOAXOA0B K U3YUYEHHIO )KMBBIX CUCTEM PA3HOTO YPOBHS OpraHU3AlINM;

CTAaHOBJICHHE Yy OOydYaromuxcsi oOmeld KyJabTypbl, (YyHKIIMOHAIHHOW TPaAaMOTHOCTH,
pPa3BUTHE YMEHHUU OOBSICHATH W OLICHUBATH SIBICHUS OKPYXKAIOMIEr0 MHUPA KUBOW MPHUPOIBI
Ha OCHOBAHWH 3HAHUU U OTBITA, TIOJYUYCHHBIX PU U3YUEHUU OHOJIOTUH;



dbopmupoBaHre Yy 00yUJaIOIMNUXCI YMEHUN WLTIOCTPUPOBATH 3HAUCHHE OMOJIOTUYECKHUX
3HAHUW B MPAKTHUUYECKON JEATENbHOCTU YEJIOBEKA, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI 1 arpoOMOTEXHOIOTHIA;

BOCITUTaHNE YOSKIEHHOCTH B BO3MOKHOCTH TO3HAHUS YEIOBEKOM KHUBOUW MPHUPOIBI,
HEOOXOIUMOCTH OEpEeXKHOTr0 OTHOIIEHUS K HEeH, COOMIOJEHUS STUYECKUX HOpPM TIpH
IPOBEICHUH OMOJIOTMYECKUX UCCIIEIOBaHU;

OCO3HaHWE IIEHHOCTU OMOJOTUYECKUX 3HAHUW JJIsi TIOBBIIIEHUS] YPOBHSI SKOJOTHYECKON
KYJbTYPBI, UIsl (POPMUPOBAHUSI HAYUHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOW KU3HU JIJIsl OLICHKU
MOCJIEJICTBUN CBOEH JIEATENIbHOCTH MO OTHOIICHHUIO K OKpYXaloleh cpenie, COOCTBEHHOMY
3I0POBHIO, 00OCHOBAHUE M COOMIOZCHUE MEP MPODUIAKTUKH 3a00JICBAHUM.

B cucreme cpennero obGmiero oOpaszoBanus «buonorusi», mzydaemass Ha 0a30BOM
YPOBHE, SIBJIIETCSI 00s13aT€NIbHBIM YUYEOHBIM ITPEAMETOM, BXOSIINM B COCTAB MPEIMETHOM

obnactu «EcTecTBeHHO-HAYUYHBIE TIPEIMETHI.

Jns u3ydeHuss OuoNorMM Ha 0a30BOM YPOBHE CpPEIHEr0 OOIIero oOpa3oBaHMs
otBoauTcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Hegenro), B 11 kmacce — 34 gaca (1 gac
B HEJIETIO).

COAEPKAHUE OBYUYEHUSA
10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C 00IIECTBEHHBIMU, TEXHUYECKUMU U JIPYTUMU

€CTECTBEHHBIMU Haykamu, ¢punocodueii, STUKON, SCTETUKON U rpaBoM. Poiib

ouonorun B GOPMHUPOBAHUU COBPEMEHHOM HaydyHOW KapTuHb Mupa. Cucrema
OMOJIOTUYECKHUX HAYK.

Metoasl TO3HAaHMS KUBOW MpUPOABl (HAOIIOJACHUE, HKCIEPUMEHT, OIMCaHUE,
n3MepeHue, Kiaccuukaius, MoJIeIMPOBaHUE, CTATUCTHYECKAst 00padO0TKa JaHHBIX ).

JlemoHcTpanum:

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

Tabsuibl U cxeMbl: «MeTo bl MO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

[Tpaktruueckas padota Ne 1. «Vcriosib30BaHUE pa3IMUHBIX METOOB MPU U3YUECHUHU
OMONOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusbie cucteMbl (OMOCUCTEMBI) KaK MpeAMET u3ydeHusi Ouonoruu. OTinune KUBbIX
CUCTEM OT HEOPTaHUYECKON TTPUPOIBI.

CaoiicTBa OuOCHCTEM UM UX pa3zHooOpa3ue. YPOBHU OpraHu3aluu OUOCUCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM, TKAHEBBIM, OPraHW3MEHHBIN, MOIMYJIAIMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTeOLIeHOTUYECKU ), OnOChEepHBI.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «OCHOBHBIE TPU3HAKU KU3HU», «YPOBHU OpraHU3allMU >KUBOU
TIPUPOIBD».
Ob6opynosanue: Mmoaens MoJekybl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.
XUMHYECKUM  COCTaB  KJIETKH. XHMHUYECKHUE  DJIIEMEHTBI:  MaKpPOAJIEMEHTHI,
MHMKPO3JIEMEHTHI. Bosia 1 MUHEpaIbHBIE BENIECTBA.



@DyHKIMU BOJBI M1 MHHEPAJIBHBIX BELIECTB B KieTke. [loanepkaHue 0CMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHHe O€nKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
Hesamenumble ¥ 3aMEHUMMBIE AaMUHOKHCIOTBI. AMMHOKHCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbl O€JIKOBOM MOJIEKyJbl (TepBUYHAs, BTOPUYHAS, TPETHUYHAs WU YETBEPTUYHAS
CTPYKTypa). XUMHUYECKUE CBOWCTBA OeNKoB. bruonornueckue GpyHKIUU OEIKOB.

®depMeHThI — OHoOrHUecKkre Kartaau3aTopsl. CTpoeHue (pepMeHTa: akTUBHBIN LIEHTP,
cyoctpatHas cneuuduuHoctb. Kodepmentsl. Burtammubl. Orianuus (EepMEHTOB  OT
HEOPraHWYECKUX KaTaJIu3aTOpPOB.

VYrneBoabl: MoOHOcaxapuabl (TJ0KO3a, pubo3a M J1€30KCHpU0O03a), Aucaxapuibl
(caxapo3sa, 1akT03a) | IoJIcaxapuasl (Kpaxmal, TIMKOTeH, IeJUTio103a). bronorunueckue

(yHKLIHU yTIEBOAOB.

Jlununer: Tpuraunepusl, GocPoaunuabl, crepousl. ['napodunbHO-ruaApoPoOHbIE

cBoiicTBa. buonornueckue ¢ynkimun nunuaoB. CpaBHEHHE YIIEBOJIOB, OEIKOB H
JUIUAO0B KaK HCTOYHUKOB SHEPTUU.

Hyxnennossie kucnotsl: JJHK 1 PHK. Hykiieotnibl — MOHOMEPBI HYKIIEHHOBBIX

kucioT. Crpoenue u ¢pynkunu JIHK. Crpoenne n ¢pynkuun PHK. Buasr PHK. ATO:
CTpoeHHUE U (QYHKIIUH.

[MuTosnorus — Hayka o kierke. Kiierounas teopust — npuMep B3aMMOJEHCTBUS UIEH U
(akTOB B HAYYHOM MMO3HAHUU. METO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas »xuBasg cuctema. OOlue NpPU3HAKK KIETOK: 3aMKHYyTas
HapyxHas MmemOpana, moJsiekynbl JIHK kak renernueckuil anmnapart, cucreMa CUHTe3a Oeka.

Tunel KJIETOK: 3yKapUOTHYecKas U Mpokapuotuyeckas. OCOOEHHOCTH CTPOEHHUS
npokapuotuyecko kietku. Kierounas crtenka Oaktepui. CTpoeHHE 3YKapHOTHUUECKOM
KJIeTKU. OCHOBHBIE OTIIMYUS PACTUTENIbHOM, )KUBOTHOM U TPUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs! CTEHKA, TNIMKOKAIHUKC, UX (DYHKIIMH.
[Ina3matuueckass MemOpaHa, €€ cBoicTBa W ¢yHKIuU. [{uromnasma u €€ OpraHouibl.
OpnomemOpannble  opra”Houasl  kierku: OIIC, anmapatr Tonbaxku,  JH30COMBI.
[TomyaBTOHOMHBIE OPraHOMABI KJIETKWA: MUTOXOHApPHH, IuiacTUiabl. [IpomcxoxneHne
MUTOXOHIpHM U Tiactua. Bunel mnactun. HememOpaHHbie OpraHOUIbI KIETKH: pUOOCOMBI,
KJIETOYHBIM ILEHTP, LUEHTPHUOJIM, PECHUYKH, XKIyTUKU. DYHKIUA OPraHOMJIOB KIIETKHU.
Bxirouenus.

SAnpo — perynstopHbli ueHTp kietku. CrTpoeHue sdnpa: sjaepHas 000JI0UKa,
KapuoIia3Ma, XpOMaTHH, SIAPBIILIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. [lIBann, M. llIneiinen, P. Bupxos, [Ix. YoTcoH,
@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

unarpammel: «Pacnpenenenne XMuMAYECKUX AJIEMEHTOB B HEXKUBOW IIPUPOIE»,

«Pacripenenenne XuMU4ECKUX 3JIEMEHTOB B KUBOW MPUPOIEH.

Tabnuubl u cxembl: «lleproauyeckas Tabnuila XUMAYECKUX AJIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOAbD», «buocuntes Oenka», «CTpoeHue MoJeKkynasl Oenka», «CTpoeHue
dbepmentay, «HyknennoBbie kuciotbl. JJHK», «Ctpoenune monexkynsr AT®y», «Ctpoenue
YKapUOTUYECKON KIIETKN», «CTpoeHHe >XKMBOTHOM KIETKW», «CTpOEHHE PpaCTUTEIbHON
KIIETKN», «CTpOE€HHE MTPOKAPUOTUUECKON KIETKN», «CTpOeHUE siApa KIETKNY, « Y TJIEBOIbI»,
«JInmmaeny.




O6opyaoBaHue: CBETOBOM MUKPOCKOII, 000pYyI0BaHHE I IPOBEACHUS HAOII0ICHUH,
U3MEPEeHHUM,  DKCIIEPUMEHTOB,  MHUKpPOIpPENaparbl  pPaCTUTEIBHBIX, JKUBOTHBIX U
OaKTepHaTbHBIX KIETOK.

JlabopaTopHble U MpaKkTHYeCKHe PA0OThI:

JlabopaTtopHas padota Ne 1. «M3yueHue kaTanuTHUECKOW aKTUBHOCTU (PEPMEHTOB (Ha
IpUMEpPE aMUJIa3bl WM KaTanas3bl)y.

JlabopaTtopHas pabota Ne 2. «3ydeHnne cTpoeHus KJIETOK paCTEHU, d)KUBOTHBIX U

OaKTepHil Moy MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpENapaTax U UX ONMUCAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BemiecTB, WIM MeTa0oJu3M. AccuMWIAlUg (IJIacTUYEeCKUd OoOMeH) H
TUCCUMUJIAINS (PHEPTETUISCKU 0OMEH) — IBE€ CTOPOHBI €MHOTO MPOIecca METab0IMu3Ma.

Ponp 3ak0HOB coXpaHEHUs BEIIESCTB U YHEPTUU B IOHUMAHUN METa00JIM3Ma.

Tunel oOMeHa BetmiecTB: aBTOTpOo(dHBIN 1 reTepoTpodHbiid. Poiabs hepMeHTOB B 0OMEHe
BEIIIECTB U MIPEBPAIICHUH YHEPTHH B KIICTKE.

dotocunTe3. CBeToBas u TeMHOBas (as3wl hoTocuHTE3a. Peaknuu ¢porocuHTe3a. D

bdextuBHOCTH hoTOCHMHTE3a. 3HaUeHUE (POTOCUHTE3A JJIsl )KM3HU Ha 3emiie. Biusinue

YCIIOBHM Cpenbl Ha (OTOCHHTE3 W CIIOCOOBI TOBBIIICHUS €T0 MPOIYKTUBHOCTH Y
KYJIbTYPHBIX PACTECHUM.

XemocuHTe3. XeMOCUHTE3UpYIolue 0akTeprun. 3HaUeHHe XEMOCUHTE3a JIJIs JKU3HU Ha
3emie.

OHepreTnueckuii oOMeH B KieTke. PaciierieHne BelIECTB, BBIACICHHE U
aKKyMYJUpPOBAHHE DHEPrUM B KIETKE. OTambl HJHEpPreTudeckoro oOMmeHa. [nmkonus.
bpoxenne wu ero Buael. KuciaopogHoe OKHCIEHME, WM KIETOYHOE JbIXAHHE.
OxucnurensHoe GpochopunrpoBanne. IPHEKTUBHOCTb FHEPTETUUECKOT0 OOMEHa.

Peakuun martpuuHoro cunre3a. ['enetmdeckas uHdopmanus u JHK. Peanuzamms
reHeTH4eCcKo nHpopMalK B KieTKe. ['eHeThuecKuil Ko 1 ero cBoicTBa. TpaHCKpUIIUS —
matpuusnbli cuHTe3 PHK. Tpancnmsaums — OwuocuHTe3 Oenka. OTambl TpPaHCISLUU.
KoaupoBanue amuHokuciot. Posb pubocom B OMocuHTE3€ OelKa.

Hexknerounsie hopmbl xku3Hu — BUpychl. Mictopus oTkpeiTust BUpycoB (/.

. iBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKM3HEHHOTO IIMKJIA BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >)kUBOTHBIX U YEJIOBEKA, BhI3bIBAEMbIC BUpycaMu. Bupyc

ummyHoneduiuta dyenoeka (BUY) —  BozOymurens CIIMJla. OOpatnas
TPAHCKPUIIIMA, peBepTaza W wuHTerpasa. l[IpoduiakTiika pacrnpocTpaHeHUS BUPYCHBIX
3a00JIeBaHUM.

JlemoHncTpanum:

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

Tabnmuuel  u  cxembl: «Tunel  nuTanus», «Metabomuszm», «MUTOXOHIPUSY,
«JHepreTuyeckuit ooMen», «Ximoporiacty, «Potocuntes», «Ctpoenue [JHK», «Ctpoenue
u (QyHKUMOHUpOBaHUE TeHa», «CuHre3 Oenka», «['eHeTmueckuid Koa», «Bupycsn,
«bakrepuodarn», «CtpoeHue u xxu3HeHHbIN UK Bupyca CIIN1a, 6aktepuodaray,

«Permkanms JIHK.

Ob6opynoBanue: moaenu-ammidkanun — «Yasoenne JIHK  w  tpanckpummmsy,
«buocunTtes 6enkay, «CTpoeHune KIeTKn», Mojiesb cTpykTypsl JJTHK.

Tema S. Pa3MHOKeHNe M1 HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Krerounplit 1IUKI, WK KU3HEHHBIN MUK KieTku. MaTtepdaza u mutos. [Iporeccs,
nportekatonue B uHTepdaze. Perumkarus — peakuus marpudydoro cunre3a [JHK. Crpoenue




XpOMOCOM. XPOMOCOMHBIN HAOOp — KapuoTHUIl. JIUTIIONAHBIN U TalVIOUAHBIA XPOMOCOMHBIE
Habopbl. XpomaTuabl. L{luTonornyeckne 0CHOBBI Pa3MHOXKEHUS U MHIUBUTYalIbHOTO

Pa3BUTHS OPraHU3MOB.

Jenenne knetku — mMuto3. Craauu muto3a. lIponecchl, mpoucxoasdmme Ha pa3HbIX
CTaAMsIX MUTO3a. BUOIOrnYeCcKnii CMBICI MUTO3A.

[TporpamMmmMupyemasi ru0esb KIETKH — aromTo3.

®opmbl  pa3sMHOXKEHHMSI OpraHuU3MOB: Oecrosioe u 1ojoBoe. Buabl Oecnosoro
pPa3MHOXEHUS:  JIeJICHUE  HAJBOE,  IOYKOBAHME  OJHO- M  MHOTOKJIETOYHBIX,
CIOpOOOpa3oBaHME, BEreTATUBHOE  pa3MHOXKEHHE. VICKyCCTBEHHOE  KJIOHHPOBAaHME
OpPraHU3MOB, €r0 3HAYCHHE IS CEJICKIUU.

[TomoBoe pazMHOKEHHUE, €TO OTINYHS OT OECIIOIOTO.

Meiios. Ctaguu meiiosa. [Ipoiieccel, mpoucxoasmme Ha cTaausax Merosa. [loBenenue

XpomocoM B meno3se. Kpoccunrosep. brnosornueckuil CMbICHI U 3HaY€HUE MENO03A.

['amerorenes — mponecc oOpa30BaHUSI MOJOBBIX KJIETOK Y KUBOTHBIX. [lonoBbie
KeJe3bl: CEMEHHUKM U suYHUKUA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KJIETOK — TaMeT
(cnmepmaro3ou, SIMIEKIETKAa) — clepMaroreHe3 U oBoreHe3. (OCOOEHHOCTH CTPOCHHUS
ANIEKIIETOK U ciepmaTo30u0B. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BUTHE (OHTOTEHE3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otarnbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOUYHBIX KUBOTHBIX: JPOOJIEHUE, TaCTPYJIAIINS,
opraHorenes. [ToctamOpuoHanbHOE pa3BuTHE. THUITBI TOCTIMOPUOHAILHOTO PA3BUTHSL:

npsMoe, HempsiMoe (JIMYMHOYHOE). BrusiHue cpelnbl Ha pa3BUTHE OPraHU3MOB,
(akTOphI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIE YPOICTBA.

Poct m paszButme pacreHnii. OHTOreHE3 LBETKOBOI'O PACTEHHS: CTPOCHUE CEMEHH,
CTaJuU Pa3BUTHSL.

JlemoHcTpanum:

Tabmuubl 1 cxembl: «QOpMBI  pPa3MHOKEHHS  OpPraHuU3MoOB»,  «JlBoitHOE
OTUIOJIOTBOPEHUE Y I1IBETKOBBIX pacTeHUil», «BereraTuBHOe pa3MHOXKEHUE PACTCHUI»,
«Jlenenne wietku Oaktepuit», «CTpOEHHE TMOJIOBBIX KIETOK», «CTpPOCHHE XPOMOCOMBDY,
«Knerounsiii nukmy, «Pemnmukamusa JJHK», «Muto3», «Menosy, «IIpsmoe u Henpsimoe

pa3Butue», «l'amMeToreHe3 y MIIEKONUTAIOIMIMX M YeloBeKa», «OCHOBHBIE CTaAuU
OHTOTE€HE3a».

O06opyioBaHKEe: MUKPOCKOTI, MUKPOIIPENapaThl «CrniepmaTo30oubl
MJIEKOMUTAIOLIETO», «SHleKIeTKa MiIeKonuTammero», «KapuoknHes B KIETKax KOpelka
JIyKa», Mar"HuTHasg MoJeib-amukanua «Jlenenne wietkw», moxenb JHK, wmomens
MeTadazHoi XPOMOCOMBI.

JlabopaTopHbie U NpaKTHYECKHE PadOThI:

JlaGoparopnas padota Ne 3. «HabGnroneHne MuTo3a B KJIETKaX KOHUMKA KOpeIKa JTyKa
Ha FOTOBBIX MUKPOIIpErapaTaxy.

JlaGoparopuas pabotra Ne 4. «M3ydyeHue CTpOEHHS TMOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTpenapaTax.

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenmMeT w 3amaun reHeTwku. Vctopusi pa3BuTHs TE€HETHUKU. Posib mutosiornu u
SMOPHOJIOTUN B CTAHOBJICHUHM TEHETHKH. BKIaa poOCCHUCKHX M 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKU. MEeTOoapl TeHETUKH (TUOPHUIONIOTHYECKUN, IUTOTEHETUYECKUA,
MOJIEKYJISIpHO-TeHETHUeCKUi).  OCHOBHbIE = T€HETHYECKHEe  TOHATUS. | eHeTuueckas
CHUMBOJIUKA, UCIIOJIb3yEMasi B CXEMaX CKpPEIIMBAHUMN.




3aKOHOMEpPHOCTH  HACIEJOBaHUSI  NPU3HAKOB, ycTaHOBIeHHble ['. Mennenem.
MonorubpumHoe CkpenBanie. 3aKOH €AMHO00pa3us THOPUIOB TIEPBOTO TOKOJICHUS.
[IpaBwiio AoMUHUpPOBaHUA. 3aKOH PACIHICTUICHUSI NPU3HAKOB. ['MIoOTe3a 4YMCTOTHI TaMeT.
[TommHOE M HEMTOTHOE TOMUHUPOBAHHUE.

JuruOpuaHoe CKpellMBaHWe. 3aKOH HE3aBUCHMMOTO HACJICIOBaHUS TMPU3HAKOB.
[{utoreneTnyeckue OCHOBBI TUTHOPUIHOTO CKpEIIUBaHUs. AHATM3UPYIOIIEE CKpPEITUBAHUE.
Hcnonb3oBanre aHATM3UPYIONIET0 CKPEITUBAHUS SIS ONIPEIeNICHUs] TEHOTUITa OCOOH.

CueruieHHOE HaclieoBaHWe Tpu3HakoB. PabGora T. Moprana 1o cHemIeHHOMY
HacJieIoBaHUIO TeHOB. HapyliieHue cienieHns TeHOB B pe3yJIbTaTe KPOCCHHTOBEPA.

XPpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. | eHeTuYecKue KapThl.

['enetuka mnosia. XpPOMOCOMHOE OINpEeIeHUE TMoja. AYyTOCOMBI U TOJIOBBIC
XpPOMOCOMBI. [ OMOTramMeTHbIE U reTeporaMmeTHbIe Oprann3Mbel. HacnegoBanve npusHaKkoB,

CLICIJICHHBIX C IOJIOM.

N3menuuBocTh. Buabl M3MEHUMBOCTH: HEHACJCACTBEHHAs M HacleACTBeHHas. Poib
Cpeapl B HEHACJIEICTBEHHOW HM3MEHYMBOCTH. XapaKTepUCTUKAa MOAU(PUKAIMOHHON
W3MEHUYMBOCTH. BapuanmoHHbIA psil M BapualMoOHHAs KpuBad. Hopma peakuuwu nmpusHaka.
KonnuecTBeHHBIE W KA4eCTBEHHBIE TIPU3HAKM MW WX Hopma peakuuu. CBoMcCTBa
MOIU(PUKAITMOHHOM N3MEHUYUBOCTH.

HacnencTtBenHnas, WiIM  TIeHOTHIHYECKas,  HW3MEHUMBOCTE. KomOumHaTHBHAas
M3MEHYHMBOCTh. Mei03 M TMOJIOBOM IPOIECC — OCHOBAa KOMOWHATHBHOM H3MEHUYMBOCTH.
MyTtanuonHass U3MeHUHMBOCTh. Knaccudukanuss MyTanuii: TeHHBIE, XPOMOCOMHEIE,
reHoMHbIe. YacToTa U NMpuuruHbl MyTalui. MyTtareHHble pakTopbl. 3aKOH TOMOJOTHUECKUX
psa0B B HacieAcTBeHHOM n3MeHunBocty H. M. BaBumosa.

BuesanepHast HACIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enernka yenoBeka. Kapuorun denoBexka. OCHOBHBIE METO/IbI TE€HETUKH YEJIOBEKA:
rE€HEaJOTUUECKU, OJTM3HEIIOBBIN, IIUTOTCHETUUYECKUM, OMOXUMUYECKUHN, MOJICKYJISIPHO-

TeHETUYECKUM. CoBpeMeHnHoe ONIPEIECITICHUE FeHOTHUIIA; MOJJHOT€HOMHOE
CEKBCHUPOBAHUE, TEHOTUIIMPOBAHWE, B TOM uucie ¢ nomomblo [I[P-ananusa.
HacnencrBennnie 3a00jicBaHMs 4YeJIOBEKA: I'eHHBIC OO0JIE3HM, OOJE3HHM C HACJIeICTBEHHOM
MPEPACIIOIOKEHHOCThIO, XPOMOCOMHBIE ©OoJsie3HH. ComaTHYeCKHME U TeHEpaTHBHBIC
myTaniui. CTBOJIOBbIE KIIETKH. [IpuHIMMBI 310pOBOrO o00pa3a >KU3HU, JUArHOCTHUKH,
NpOPWIAKTAKA M JICYCHHS]  TEHETHYEeCKHUX  OoJsie3Heil.  Meauko-TeHeTuuecKoe
KOHCYJIbTUpOBaHUE. 3HAUYCHUE MEIUIIMHCKOW TEeHETWKU B MPEJOTBPAIICHUU W JICUCHUU
IreHEeTHYCCKHUX 3a00JIeBaHN YeJIOBEKa.

JdeMoHCcTpanuu:

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

Tabauiel U cxeMbl: K MOHOTUOPUIHOE CKpPEIIMBAHUE M €ro IMTOTCHETHYeCKast
OCHOBa», «3aKOH PAaCILEIUIEHUS U €r0 IUTOTCHETUYECKass OCHOBA», «3aKOH YUCTOTHI FaAMET,
«JluruOpuaHoe ckpemmBanuey, «l{utomornueckne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS,
«Menosy», «B3aumMonencTBUE AJUICIIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pacTEHUH,
KUBOTHBIX U YEJIOBEKa», «['eHeTnka nomuay», «3aKOHOMEPHOCTH HACJIEAO0BAHMS, CIICTIJIEHHOTO
¢ nojsom», «Kapuotumbl dYelgoBeKa U KUBOTHBIX», «BHIBI  HM3MEHYUMBOCTHY,
«MoaudukanmonHas U3MeHIHBOCTHY, «HacnemnoBanue pesyc-daktopay, «I eHetnka rpymnn
KpoBu», «MyTallnoHHAasi ”3BMEHYHUBOCTH.

OO6opynoBaHue: MoAeIH-aNIuUIMKau «MoHOTHOpHIHOE CKpeluBanuey, «HemomHoe
JTOMUHHpOBaHKE», «JlurudpuaHoe ckpernuBanuey, «llepekpéct XpoMocomM», MHUKPOCKOIT U




Mukpomnpenapar «/Ipozopuna» (Hopma, mMytauud (OpMBI KpPbUIBEB U OKPACKH Teja),
repOapuii «I'opox MOCEeBHOY.

JlabopaTtopHbie M NpaKkTHYecKHe padoThI:

JlaGopatopunas pabora NeS. «UM3ydyeHue pe3ynbTaTOB MOHOTHOPUAHOTO U
JUTUOPUTHOTO CKPEIIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpENapaTax».

JlaGoparopHass pabota Ne6. «lM3yueHue MonM(pUKALMOHHOW HW3MEHYUBOCTH,
[OCTPOEHUE BaPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOI».

JlaGoparopHass pabota Ne7. «AHaiu3 MyTaluii y Apo30QuiIbl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[TpakTnueckas padota Ne 2. «CocTaBiieHHE ¥ aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus KaK Hayka M Ipouecc. 3apoKIeHUE CEeIeKIUH U JoMecTuKanusa. Yuenue H.
WM. BaBuioBa o 1eHTpax MPOUCXOXKACHUS U MHOT000pasus KyJbTYpHBIX pacTeHuil. LleHTpbl
MIPOUCXO0XKJICHUS TOMAIIHUX KUBOTHBIX. COpT, MOpOJa, IITAMM.

CoBpeMeHHbIE METOAbl CeJeKIUU. MaccoBbIi W HMHAMBUAYAJIbHBII OTOOpHI B
CEJIEKIINU PACTEHUH U )KUBOTHBIX. OILIEHKA DKCTEpbepa. bIM3KOPOACTBEHHOE CKPEIIMBAHUE —
nHOpuauHr. Yucras nuHus. CKpellMBaHME YUCTHIX JMHHUMA. ['eTepo3uc, wim rudpuaHas
cwia. HeponctBeHHoe ckpemmBaHue — ayrOpuauur. OtnanéHHas rubpuguzauus U eé
ycnexu. MCKyCCTBEHHBIM MyTareHe3 W IIOJIyYEHHUE MOJIMINUIONIOB. [OCTHMXKEHHUs CesleKuuu
pPaCTEeHM, )KUBOTHBIX U MUKPOOPIaHU3MOB.

brorexHosorus Kak oTpaciap MPOU3BOACTBA. ['€HHAas MHXKEHEpHs. ODTalbl CO3JaHUs
pexomOunanTHOM JIHK u TpancreHHsix opranuzMoB. Kierounas unxenepus. Kierounsie
KYJIBTYPBI. MUuKpOKIOHAIBHOE pa3MHOKEHUE pacTeHui. Kitonuposanue
BBICOKOIIPOAYKTHUBHBIX CEIBCKOXO3SMCTBEHHBIX OPTraHU3MOB. JKOJIOTUYECKHE U ITUYECKUE
npobaembl. 'MO — reHeTnueckn MOAU(PUIUPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanyu:

[optpersl: H. W. BaBunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. l1BanoB.

Tabnuubl 1 cxeMbl: kKapTa «LIeHTpbl MPOUCXOXKACHUS U MHOTO00pa3usi KyJbTYPHBIX
pactenmit», <«llopoapl OOMamHUX KUBOTHBIX», «CopTa KYJIBTYPHBIX PacTEHUN,
«Otnanénnas rubpuauzanus», «Padorel akagemuka M. ®. MBanoBay, «llomurmmonausy,
«OOBEKTHI OMOTEXHOJIOTUNY, «Knerounsie KYJIBTYpBI " KJIOHUPOBAHUEY,
«KoHcTpynpoBaHue U IEpEHOC FEHOB, XPOMOCOMY.

O0opyaoBaHUE: MYJISKU IJI0JI0B U KOPHEIUIOAO0B AUKUX (POPM U KyJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

Okckypcusi «OCHOBHBIE METObI M JOCTUXKEHUSI CEJIEKIIMM PACTEHUN U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, INIEMEHHYIO (PepMy, COPTOUCTIBITATENbHBIN y4aCTOK, B TEINIMYHOE
X035IMCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI 11O BUOJIOT'UU
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA
Cornacno ®I'OC COO, ycraHaBnuBaroTCs TpeOOBAHUS K pe3yJIbTaTaM OCBOCHHMS
OoOydalolMMHUCS ~ [pOorpaMM  CpeiHero  obmiero  oOpa3oBaHUsS:  JMYHOCTHBIM,
METaIpPEAMETHBIM U TPEIMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeameTa «buosiorus» BbIIEICHBI
CIIEIYIOIIME COCTaBIAIOIIME: OCO3HAHWE OOYYAIOIMIMMHCS POCCUUCKOM TI'paXkIaHCKOM
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTA U CAMOOIPENEIEHUIO,
HaJIMYMe MOTHUBAllUM K OOyYEHMIO OHMOJIOTHH, IEJCHANpPaBICHHOE PA3BUTHE BHYTPEHHUX
yOeXJeHU JMYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPaTUIUN
pa3BUTHs  OWMOJIOTMYECKOTO  3HAHUS, TOTOBHOCTh W  CIOCOOHOCTh  OOyYarouuxcs
PYKOBOJCTBOBAaTbCA B CBOEH [IEATEIIBHOCTH II€EHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMHU,
OPUCYLIIUMU  CHUCTEME  OHMOJIOTUYECKOro  00pa3oBaHUs, HAJIUYUE  HKOJIOTHYECKOTO
MPaBOCO3HAHUS, CIOCOOHOCTH CTaBUTh IICJIA U CTPOUTD KU3HCHHBIC TITAHbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTa «bruosiorus» A0CTUrarTCs B €IUHCTBE
y4eOHOH W BOCHUTATEIBHOW JEATEIBPHOCTH B COOTBETCTBUU C TPAJAUIMOHHBIMHU
POCCUUCKUMHU  COLIMOKYJIbTYPHBIMH,  HCTOPUYECKUMH U  JTyXOBHO-HPaBCTBEHHBIMU
IIEHHOCTSIMHU, TIPUHATHIMA B OOIIECTBE MPABMWJIAMH U HOPMaMH TTOBEJEHUS U CIIOCOOCTBYIOT
mpoleccaM CaMOIO3HaHUs, CaMOBOCIHMTAHUSI M CAMOPA3BUTHS, Pa3BUTUSI BHYTPEHHEH
MO3UIMY JIMYHOCTH, MAaTPUOTU3MA, YBOXKEHHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY TpyJa U
CTapilieMy IMOKOJICHHIO, B3aUMHOTO YBAXKECHMS, OCPEKHOTO OTHOUIECHUS K KYJIbTYPHOMY
HACJIEIUIO U TPAAULMSIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickoit @enepanuu, Npupoie u
OKPY’KarOIIEH Cpeie.

JImuHOCTHBIE pe3ybTaThl OCBOCHUS yueOHoro mnpeamera «buosorus» AOMKHBI
OTpa)xaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS C(POPMUPOBAHHOM
BHYTPEHHEW TO3ULHMEN JHUYHOCTH, CHCTEMON UEHHOCTHBIX OpPHUEHTAlUW, IO3UTHUBHBIX
BHYTPEHHHMX YOEXKIEHUM, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSAM POCCUHCKOTO
o0111eCcTBa, paCIIMPEHUE KU3HEHHOTO OMNBITA U OTbITA JIEATEIILHOCTH B MPOIECCE peaau3aiuu
OCHOBHBIX HalpaBJICHUN BOCIUTATEIHHOM AESITEILHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaIaHCcKOr0 BOCIIUTAHUSI:

c(hOpPMUPOBAHHOCTh TPAXKIAHCKOM TMO3UIMU OOY4YaIOIIErocsi Kak aKTUBHOTO W
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAaHME CBOWX KOHCTUTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBOXKCHHE 3aKOHA U
MIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATETLHOCTH TPH CO3MaHUM y4eOHBIX
MPOEKTOB, PEIICHUU Y4YEOHBIX M TO3HABATEIbHBIX 3aJlay, BBIMOJHEHUU OMOJIOTUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPEIETATh COOCTBEHHYIO ITO3MIIMIO TIO OTHOIIEHUIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YYUTBIBATH B CBOUX JEUCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUSL JIIOACH C pa3HbIMU YOEXKIEHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU U
COITMAJILHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHEHUS YUEOHBIX,
MO3HABATEJbHBIX W HCCIEI0BATENbCKUX 3aJlad, YBAXXUTEJIbHOTO OTHOIICHHS K MHEHUIO
OTIMOHEHTOB MPU 00CYXKJIEHUU CTIOPHBIX BOMPOCOB OUOJIOTUUECKOTO COACPIKAHMUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHHUSI:

chOPMHPOBAHHOCTh POCCHUHUCKOW TPaXTAHCKONW HMIACHTUYHOCTH, MaTPUOTHU3MA,
YBaKEHUSI K CBOEMY HapoAdy, YyBCTBA OTBETCTBEHHOCTHU mepe] PoauHoi, ropnoctu 3a cBoit



Kpaii, cBOO PoauHy, CBOM SI3bIK U KYJBTYpPY, IPOLLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOTO
Hapojaa Poccuu;

LICHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACICIUI0 M MAMATHUKAM HPUPOJBI,
TOCTHXKEHUAM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJl POCCUMUCKHX YUYEHBIX B CTAaHOBJICHUE U PA3BUTHE
OMOJIOTHH, TOHUMAHUSl 3HAYE€HHUs] OUOJOTMU B TO3HAHUM 3aKOHOB MPHUPOIBI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I11eCTBa;

ujeitHass  yOeKIEHHOCTh, TOTOBHOCTh K ClyXeHuto u 3amure OteuecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHWS:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUICCKOTO TTOBEACHMUS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIUYHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOMM POJMTENSIM, CO3JIaHUIO CEMbH HA OCHOBE
OCO3HAHHOT'O TMPUHATHS ILEHHOCTEHM CEMEWHOM JKU3HM B COOTBETCTBUHU C TPAAULHASIMU
HapooB Poccuu;

4) 3CTEeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MHpPYy, BKJIIOYas JCTETHKY ObITa, HAy4HOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHU;

MMOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMIICHHUE MPOSBIISITH
Ka4yeCcTBa TBOPUYECKON JTUYHOCTH;

5) pusuueckoro BocnuTaHus, (GOPMHPOBAHMSA KYJbTYPbl 3A0POBbS M
IMOLUMOHAIBLHOTO 0JIArONOJTyYusi:

MOHMMAaHUE U pealn3alusi 3JA0pOBOrO0 M 0Oe30macHoro obpasa >XU3HH (3I0POBOE
MUTaHue, COOJI0IEHNE TUTHCHHYSCKUX MTPaBUI M HOPM, COTAaHCUPOBAHHBIN PEKUM 3aHATHI
W OTIbIXa, peryisipHas (Qu3nyeckas aKTUBHOCTh), OEpPEeKHOro, OTBETCTBEHHOTO U
KOMITIETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 37I0POBBIO;

MOHUMAaHUE I[EHHOCTH TMPAaBWJI WHIUBUIYATBLHOTO U KOJUIEKTUBHOTO 0€301MacHOTO
MOBEJICHUS B CUTYAIIUSX, YTPOKAIOIINX 3[I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHME MOCEACTBUI U HEMPUITHUS BPETHBIX MPUBBIYEK (YIIOTPEOICHUS aTKOTOIS,
HapKOTHKOB, KYPEHHS);

6) TPyZA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0IIO0HE;

FOTOBHOCTh K aKTUBHOM  JICITCIBHOCTH TEXHOJOTMYECKOM M  COIMAJILHOU
HaIPaBJICHHOCTH, CITOCOOHOCTh MHUITUUPOBATh, INTAHUPOBATH M CAMOCTOSATEIHLHO BBITTOTHATH
TaKyIO JIeITeIbHOCTb;

WHTEpPEC K pas3au4HbIM cdepaM MpoPECCHOHAIBHONW JIEATCIbHOCTH, YMEHHUE
COBEpIIIaTh OCO3HAHHBIA BBIOOp Oynaymield mpodeccun W Peann30BBIBATH COOCTBEHHBIC
’KH3HEHHBIC TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0OOpa30BaHHMIO M CaMOOOpa30BaHUIO Ha IMPOTSHKCHHUH
BCEH JKU3HU;

7) 3K0JIOrH4eCKOr0 BOCIIUTAHUS:



AKOJIOTHYECKH IIEJIeCO00pa3HOe OTHOIIECHHWE K MPUPOJE KaK MCTOYHUKY >KM3HU Ha
3emJie, OCHOBE €€ CYIlIeCTBOBAHMS;

MOBBINICHUE YPOBHS IKOJIOTHYECKON KYJIbTYpPhl: TPUOOPETCHHUE OTBITA TUTAHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXHBIX MTOCIEACTBUH JJIs1 OKPYKAIOIIEH CPEBI;

OCO3HAHHUE II100aIbHOTO XapaKTepa IKOJOTHYECKUX MPOOJIeM U IyTel UX PeIICHHUS;

CIIOCOOHOCTh HCIOJIB30BaTh MpHOOpETaeMble IMPU HU3YUYCHHH OWOJIOTMH 3HAHUS U
YMEHUSI TPU PEIICHUU TMpOoOJIeM, CBSI3aHHBIX C PallMOHAJIBHBIM MPUPOIOTOJIb30BAHUEM
(cobmroieHUe TIpaBUJI TIOBEJICHUS B MPUPOJIE, HAIIPABJIECHHBIX Ha COXpPaHEHHWE PAaBHOBECHS B
IKOCHUCTEMAX, OXpaHy BHUIOB, DKOCUCTEM, OHOCchephl);

AKTUBHOE HEIPUSITUE NCHCTBUM, MPUHOCAIINX BPEd OKpY>Kalollel MpUPOIHON cpele,
YMEHUE MIPOTHO3UPOBATH HeOJIaronpusTHHIE AKOJIOTHYECKHE MOCJICACTBUSI
MPEINPUHUMAEMBIX ACUCTBUU U MPEAOTBPAIATH UX;

HAJIMYKUE PA3BUTOTO 3KOJIOTHYECKOTO MBIIUIEHHUS, IKOJIOTHYECKON KYJIbTYPHbI, OIIbITA
JNEATEIbHOCTH 3KOJIOTHYECKON HAITPABIECHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA UMU B
MMO3HABATEIbHOW, KOMMYHUKATUBHOM Y COIMATIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
MPAKTUYECKOMN JIEATETbHOCTH KOJOTUYECKON HAITPABJICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHWS

c()OPMUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOM TMPAKTUKH, OCHOBAHHOIO Ha JHAJIOTE€ KYJIBTYP,
CIIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHME  SI3BIKOBOM M UMTATEIbCKOM KYJIBTYpbl Kak CpeJCTBa
B3aUMOJICUCTBUS MEXKTY JIIOAbMHU U TIO3HAHUS MUPA;

NOHUMAaHue creuru(uKy OMOJIOTUM KaK HAyKH, OCO3HaHUA €€ posid B (POPMHPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUHM IEJIOCTHOTO TMpPEICTaBICHHUS 00
OKpY)XKaloIlleM MHUpe KaK O EAMHCTBE NPUPOIBI, HYeJOBeKa M OOIIeCTBa, B IO3HAHUU
MIPUPOTHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEM COXPaHECHHUS IMMPUPOTHOTO PABHOBECHS;

yOSKIEHHOCT, B 3HAYUMOCTH OHWOJIOTMHM IS COBPEMEHHOW ITMBWIJIM3AIIUU:
oOecrieueHHss HOBOTO YypPOBHS  Pa3BUTHS  MEAWIIMHBI, CO3JaHUE TIEPCIICKTUBHBIX
OMOTEXHOJIOTH, CIMOCOOHBIX peIIaTh PECypCHblE MPOOJIEMbl Pa3BUTHS UEIOBEYECTBA,
MOMCKA IMyTEH BBIXOJIAa U3 TJIO0ATBHBIX HKOJIOTHYECKUX TIPOOsIeM 1 oOecrieueHus mepexoia K
YCTOMYMBOMY Ppa3BUTHIO, PAIMOHAIILHOMY HCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U
(hOpMHUPOBAHNIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OHMOJOTHYECKUX 3HAHWUW B IIENISIX TMOBBIIICHUS
oOmel  KyJabTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOW  4YacTH
(YHKIIMOHATILHOM TPaMOTHOCTH 00y4Jaronuxcsi, popMupyeMoin mpu u3yueHun OUOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJIOB TO3HAHUS, UCIIOJIL3YEMBbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTOJB30BaTh MMOJIydaeMble 3HAHWS U1l aHaMM3a U OOBSCHEHUS SIBICHUU
OKPYKAIOIIEero MUpa W MPOUCXOIAIINX B HEM M3MCHCHHH, YMEHHE JeiIaTh 000CHOBAaHHBIC
3aKJTFOYCHUST Ha OCHOBE HAyUYHBIX (PAKTOB M HMMECIONIUXCSI JAHHBIX C IICJIBIO TTOJYYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIIONh30BaTh OWOJIOTMYECKUE 3HAHUS ISl PEUICHHUS
po0JIeM B PeasIbHBIX JKU3HEHHBIX CUTYAIIHSIX;

OCO3HAHME IIEHHOCTH HAYYHOU JNESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOCKTHYIO
Y UCCJIEIOBATENBCKYIO IEATEIbHOCTh UHANBUIYABHO U B TPYTIIIE;



TOTOBHOCTb M CHOCOOHOCTh K HEMPEPHIBHOMY OOPa30BaHMUIO U CaMOOOPA30BAHMIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHUN IO OHOJOTMU B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTIIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHble  pe3yJibTaThl OCBOGHHMS ydeOHoro mnpenmera «buomorusy»
BKJIIOYAIOT:  3HauMMble 118 (OPMUpOBAHUST  MHPOBO33PEHHSI  OOyYarouuxcs
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE)  OOIIeHayyHble  TOHSTHS,  OTpakarouue
IIEJIOCTHOCTh Hay4YHOU KapTHUHBI MUpPA U CHelu(UKYy METOIOB MO3HAHUS, UCIIOJIb3YyEMbIX B
€CTECTBEHHBIX HayKaX (BEIleCTBO, SHEPTHs, SIBICHHE, MPOIECC, CUCTEMA, HAYyUHbIN (DaKT,
OPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIeI0BaHUe, HaOII0CHuE,
U3MEPEHHE, SKCIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbIE YUEOHbIE NEeHCTBUA (I1I03HABATEIIbHBIE,
KOMMYHUKATHUBHBIC, PETYJISITHBHBIC), oOecreunBaromue (GopMupoBaHne (HYHKIIMOHATHLHOM
IPaMOTHOCTH U COIHUAIBHON KOMIIETEHIIMH OOYYaroIIUXCsl, CIIOCOOHOCTh OO0YyYaromMXcs
UCIIOJIb30BaTh ~ OCBOEHHBIE  MEKIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKHE 3HAHUS U
YHUBEpCAJIbHbIC YUEOHBIEC ICHCTBUS B TO3HABATEILHON U COIMATILHOMN MTPaKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS TPOTrPaMMBbl CPETHETO OOILIEro 00pa3oBaHus
JOJIKHBI OTPAXKATh:

OBJiaeHne yHUBEPCAIbHBIMYI YUeOHBIMH MMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30oBbIe JIOTHYECKHE TeCTBHUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U AKTYalIM3UPOBATh MpoOJEMy, paccCMaTpUBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPHU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHUS, Kiaccuukanuu, oOO0OIIEHNUs), paCKpPbIBATh CMBICI OHOJIOTHYECKHX
MOHATUN (BBIAEIATh HMX XapaKTEpHbIE IPU3HAKH, YCTAHABIMBATh CBA3UM C JAPYTHMMHU
MIOHATUSIMU );

ONPENENATh LU AeATEIbHOCTH, 3a/1aBasi mapamMeTpbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl I€ATEIHOCTH C MOCTABJICHHBIMU 1IEJISIMU;

UCII0JIb30BaTh OMOJOTMYECKUE TOHITHUS JUIsl 00BsiICHEHUsI (DAaKTOB M SIBJICHUM >KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUYECKUE pacCCyKIeHUs (MHIYKTHUBHBIC, JIETyKTUBHbBIC, TIO aHAJIOTUH),
BBIABJISITh  3aKOHOMEPHOCTH M NIPOTUBOPEUHST B PaACCMATPUBAEMBIX  SIBIICHUSIX,
(GhOopMyIUPOBATH BHIBOJIBI U 3aKITIOYCHUS;

IIPUMEHATh CXEMHO-MOJIEJIBHBIE CPEACTBA JUISl MPEICTABICHUS CYLIECTBEHHBIX CBS3EH
U OTHOUIEHMH B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUMI pa3HOIo
pOJ1a, BBISIBIIEHHBIX B PA3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH peHIeHUs MpoOJeMbl C Yy4€TOM aHajdu3a HMMEIOITUXCS
MaTepualbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B JI€ATEILHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM,
OLICHUBATh PUCKHU MOCIIECTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH padOTy B YCJIOBHUSIX PEAIbHOrO, BUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILIEHUE TPU PEHICHUU KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe UCCIIEN0BATEILCKHE ICHCTBHS:

BJAJ€Th HAaBBIKAMU Yy4e€OHO-MCCIIEIOBATEIbCKOM W MPOEKTHON JAeSITEeIbHOCTH,
HaBbIKAMHU pa3pelieHusi mpodsieM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY
IIOMCKY METOJOB pEUIEHUS] MPAKTUYECKUX 3a/ad, MPUMEHEHUIO pPa3Iu4HbIX METOOB
MMO3HAHUS;



WCMOJIb30BaTh PAa3IMYHbIE BUAbI ACATEIBHOCTH MO MOJYYECHUI0O HOBOI'O 3HAHUSA, €T0
WHTEPIpPETAINH, TPEOOPa30BAHUIO U TIPUMEHEHHIO B yUEOHBIX CUTYAIUAX, B TOM YUCTIE TIPU
CO37IaHUU YYEOHBIX U COIMAIILHBIX MMPOCKTOB;

dbopMupoBaTh HAy4YHBI THUI MBIIUICHUS, BJAJETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJAMU;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIIbHON IEATEIbHOCTH U
KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh NIPUYMHHO-CJIEACTBEHHBIC CBSI3M M AKTYaJIM3UPOBATh 3aJady, BbIIBHUIAThH
TUIIOTE3Y €€ pEelIeHUs, HAXOAUTh apryMEHThI IJIs JOKA3aTeJIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MMAPAMETPHI U KPUTEPUH PEILICHHUS;

AHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PELICHUS 3aJa4d PE3yJbTaTbl, KPUTUYECKHU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYLIECTBJIATH LIEJICHANPABIECHHBIN IMOMCK MEpEHOCca CPEACTB U CIIOCOOOB JAECHCTBUS B
po(eCCUOHATIBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHUS B I[IO3HABATEJIbHYI0 M IPAKTHUYECKYI0 00JacTh
KU3HEICSITETbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, MTPEJIaraTh OpPUTMHAIIBHBIC MTOJXO0/IbI U PEIICHUS, CTABUTh
MpoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE aJbTEPHATUBHBIC PEIICHUS.

3) pabora ¢ undgopmanmei:

OpUEHTHUPOBATLCS B PA3JIMYHBIX HCTOYHHMKAX UWHGOpMAIMK (TEKCTe y4eOHOTO
MOCOOHs, HAYYHO-TIONMYJIAPHON JUTEpaType, OMOIOTHYSCKHUX CIIOBApSIX M CIPABOYHUKAX,
KOMITBIOTEPHBIX 0a3ax MaHHBIX, B MHTEpHETE), aHAIM3UPOBaTh WHPOPMAIMIO PA3TUIHBIX
BUIOB # (GOPM TPEICTABICHUSA, KPUTHYECKH OIEHWBAaTh €€ JOCTOBEPHOCTh U
HEMIPOTHBOPEUNBOCTH;

(bopMyIHpOBaTh 3aMPOCHl U MPUMEHATH Pa3IUYHBIC METOIBI MPU MOUCKE W OTOOpE
OuoJsiornyeckor nHpopmaru, He0OXOAUMOM JJIs1 BBITIOJIHEHUST yUeOHBIX 3a]1a4;

npruoOpeTaTh OTIBIT WCIIOJIb30BAHUS MH)OPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEpIICHCTBOBATh KYJIbTYpY aAKTHBHOTO HCIIOJIb30BAHUS  Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENLHO BBHIOMPATh ONTHUMAIbHYIO (HOPMY MpENCTaBICHUS OMOJIOTHYECKOMN
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

WCIIOJIb30BaTh HAYYHBIM SI3bIK B KayeCTBE CpPEICTBAa MpH paboTe ¢ OMOJIOTHYECKOU
uH(popMaIuen: MPUMEHATh XUMUYECKUE, (PU3NIECKUE U MATEMAaTHUYECKHE 3HAKH U CUMBOJIHI,
dbopmyibl, ab0peBUATYpPY, HOMEHKIIATYPY, MCIOJIb30BaTh M MPEOoOpa30OBbIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATJISTHOCTH;

BJIAJICTh HABBIKAMHU PACIO3HABAHMSI M 3AIUTHI HH()OpMAIUU, HHPOPMAITMOHHON
0€30MacHOCTH JIUYHOCTH.

OBJ'la}]eHI/Ie YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHﬂMH:

1) o6menmue:

OCyHICCTBJIAITb KOMMYHHKAIIMH BO BCCX C(l)ean JKU3HHU, AKTHBHO Y4YaCTBOBATb B
JUanore WM JUCKYCCHUHU IO CYIIECTBY OOCYyKJIaeMoW TeMbl (yMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBAThb CYKXKACHUA OTHOCUTCIBHO BBIITOJIHCHUA Hpez[JIaraeMoﬁ 3a/1a4M, YYHUTHIBATH
HHTCPECHI U COI'TTAaCOBAHHOCTD HO3I/ILII/Iﬁ APYIrux y49aCTHUKOB JUaJIOTa UJIN I[I/ICKYCCI/II/I);



pacro3HaBaTh HeBepOaJbHbIE CPEACTBA OOIICHUS, TOHUMAaTh 3HAYCHHE COIMAbHBIX
3HAKOB, TMPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTyallud, YMETh CMAr4ath
KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIOCOOAMU OOIIEHUS U B3aUMOJACICTBUS, TOHUMATh HAMEPEHUS
JIPYTUX JOJIeH, TPOSBIATh YBaKUTEILHOE OTHOIIEHHE K COOECETHUKY M B KOPPEKTHOM
dbopme popMyIHpPOBaTH CBOU BO3PAKEHUS;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHUEM SA3BIKOBBIX
CPEACTB.

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMATh ¥ MCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON M MHIUBHUAYaIbHOU pabOTHI
OpU pelIeHUN OMOJOTHYECKOW MpoOJIeMbl, 0OOCHOBBIBATH HEOOXOJWMOCTH MPUMEHEHUS
IPYNMIOBBIX (hOPM B3aUMOJICHCTBUS MPU PELICHUH yueOHOI 3a1a4u;

BBIOMPATh TEMATUKY U METOJbl COBMECTHBIX ACHCTBUI € YUETOM OOIIMX UHTEPECOB, U
BO3MO>KHOCTEMN KaKJIOT0 YiI€HA KOJUIEKTHUBA;

IPUHUMATh LEIH COBMECTHOM JESTEIbHOCTH, OPTraHU30BBIBATH U KOOPAMHHPOBATH
JNEUCTBUS MO €€ JTOCTHXKEHUIO: COCTABJIATH IUIAH JIEMCTBUH, pACIPENECTATh POJIU C YYETOM
MHEHUW YYaCTHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM padOTHI;

OLIEHMBAaTh KAauyeCTBO CBOErO BKJIAJa M KaXJOro y4yaCTHHMKAa KOMaHAbl B OOLIMii
pe3yJbTaT Mo pa3pabOTaAHHBIM KPUTEPUSIM;

IpeIaraTb HOBbIE IPOEKTHI, OLIEHUBATh UAECH C ITO3UIIMA HOBU3HBI, OPUTUHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE TIOBEJACHHUE B PA3JIMUHBIX CUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOPAXKEHHUE, ObITH HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) camoopranu3aunusi:

UCITIOJIb30BaTh OMOJIOTMYECKHUE 3HAHMS [JIsl BBISBICHUS NPOOJEM U UX pEelIeHUs B
KU3HEHHBIX M YYEOHBIX CUTYalUsX;

BBIOMPATh Ha OCHOBE OMOJOTMYECKHX 3HAHWM II€JIEBbIE€ U CMBICIOBBIE YCTAHOBKU B
CBOMX JIEMCTBUSAX M INOCTYIKaxX MO OTHOULIEHUIO K XUBOH NPUPOAE, CBOEMY 3J0POBBIO U
30POBBIO OKPYKAIOLIHUX;

CaMOCTOATEJIBHO  OCYIIECTBJIATh ~ ITO3HABATEJIBHYIO  JESTENBHOCTb,  BBISABIATH
mpoOJemMbl, CTaBUTh W (QOpMyIHpPOBaTH COOCTBEHHbIE 3a7aud B 00pa3oBaTEIbHOMN
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH pEUIeHUs MNpoOJeMbl € Y4ETOM HMMEIOIINUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAITOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

paclIMpATh paMKH Y4eOHOT0 MpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO IIUPOKOW HJPYAMIIMM B Pa3HBIX
00JacTsax 3HaHUH, MOCTOSHHO MOBBIIIATH CBOM 00pa30BaTEIbHbBIN U KYJIbTYPHBIH YPOBEHb.

2) CAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, BHOCUTb KOPPEKTHUBBI B JI€SITEILHOCT, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIIM;



BJIQ/IETh HABBIKAMHM TIO3HABATENIbHOM pediieKcuM Kak OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUI W MBICTUTEIBHBIX IPOILIECCOB, UX PE3yJbTaTOB W OCHOBAHWM, HUCIOJb30BATh
npuéMbl peieKkcru A OLIEHKH CUTYalllH, BHIOOpAa BEPHOTO PEIICHHUS,;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PELICHUS 110 UX CHUKEHHUIO;

MIPUHAMATh MOTUBBI U apPTYMEHTBI IPYTUX IIPU aHAJIM3€ PE3yJIbTATOB JACATEIbHOCTH;

3) npuHsATHE CeOsl M IPYTUX:

MPUHUMATh Ce0sl, IOHUMasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MIPU aHAJIU3€E PE3yJIbTATOB ACATEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OMINOKY;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3ULIUU JPYTOro YeJIOBEKA.

HNPEAMETHBIE PE3YJIBTATHI

[IpenmeTtHbie pe3ynbTaThl ocBoeHHUs mporpammbl COO mo Ouonornu Ha 0a30BOM
YpOBHE BKJIIOYAIOT cHeluduueckue A yuaeOHoro npeamera «buonorusy HaydHble 3HAHMUS,
YMEHUA u CIOCOOBI JNENCTBUI o OCBOCHMUIO, UHTEpIpPETALUN
U 1peoOpa3oBaHUIO 3HAHMM, BHUABI JEATEIBHOCTH IO IOJIYYEHHUIO HOBOTO 3HAaHUS H
MIPUMEHECHUIO 3HAHUN B PA3JIMUHBIX YUYEOHBIX CUTYAIUSX, 4 TAKXKE B PEaJIbHBIX JKM3HEHHBIX
CUTyallMsIX, CBS3aHHBIX C Owojorued. B mporpamme mpeIMETHbIE pPe3yJbTaThl
IpEeJICTaBJICHbI 10 TOAaM 00yUYeHHUS.

[IpeameTHble pe3ynbTaThl OCBOCHHS YydyeOHoro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTH 3HAHUI O MeCTE U poJid OMOJIOTUM B CUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHON KapTHUHBI MUpa
¥ Hay4dHOTO MHPOBO33PEHHUSI, O BKJIAJE POCCHUICKUX U 3apyOek HBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH, (PYHKIIMOHAJIBHONM T'PAaMOTHOCTU YEJIOBEKA JJIsi PEIICHUS >KU3HEHHBIX
3aj1ad;

YMEHUE PACKPBIBATH COAEpKaHWE OMOJOTMYECKMX TEPMHUHOB M MOHSATUN: KU3Hb,
KJIETKA, OpPraHu3M, MeTa0oin3M (OOMEH BEIIECTB W MPEBpAIlEHHE IHEPTHH), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs JKUBBIX CHCTEM, CaMOBOCIPOU3BEICHHE
(penponykiusi), HaCAEACTBEHHOCTh, U3MEHYMBOCTh, POCT U PAa3BUTHE;

yMEHUE U3JIaraTh OMOJIOTMYECKUE TeOpuu (KJIETOYHAsi, XpOMOCOMHAs, MyTaIlHOHHAS,
[IEHTpaJIbHAsl JI0TMa MOJIEKYJIsIpHOM Owuosoruun), 3akonbl (I'. Mennens, T. Moprana, H.
W. BaBwiioBa) u y4eHuss (0 IEHTpaX MHOT000pasusi U TMPOUCXOKJEHUS KYJIbTYPHBIX
pactennii H. 1. BaBuioBa), onpenensiTe rpaHULbl UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHUE BIJIAJIETh METOJIaMU HAyYHOTO T[O3HAaHUS B OHOJIOTMH: HAOMIOJCHUE U
OMMCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB U SBJICHUN, OpraHu3aluss ¢ IPOBEICHUE
OMOJIOTUYECKOTO DKCIEPUMEHTA, BBIJBUKEHUE TUIIOTE3bI, BHIIBJICHUE 3aBUCHMOCTH MEXKY
UCCJIEAYEMBIMU BEJIMYMHAMU, OOBSICHEHUE MOJYYEHHBIX PE3YJIbTaTOB, HMCIOJb30BAHHBIX
Hay4YHBIX TOHSITUN, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUHU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHUE BBIACISTh CYLIIECTBEHHbIE TPU3HAKU BUPYCOB, KIIETOK MPOKAPUOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH MPOIECCOB: OOMeHa
BEIIECTB M TMpEBpaAlllEeHUsT DSHEPrUM B KJIETKe, (POTOCHMHTE3a, MJIACTUYECKOTO U
HHEPreTUUECKOro oOMeHa, XeMOCHHTE3a, MUTO3a, Meil03a, OMI0I0TBOPEHUS], pa3MHOXKEHHUS,
WHJIUBUAYAJIBHOTO Pa3BUTHS OpraHru3Ma (OHTOTEHE3);

yMEHUE NMPUMEHATH MOJyYCHHbIE 3HAHUS I O0BSICHEHUSI OMOJIOTUYECKUX MTPOIIECCOB
U SIBIICHUM, JJI8 TPUHATHUS MPAKTUYECKUX PEUICHUN B TMOBCEIHEBHOM >XH3HU C IEJbIO
o0OecrieueHrss OE30MACHOCTH CBOEro 370POBbS M 3/I0POBbSI  OKPYXKAIOLIUX JIIOJICH,



COOJIOIGHHUS HOPM TPAMOTHOTO TOBEJECHUS B OKPY’KaIOLIEH MPUPOTHON Cpejie, TOHUMaHHUe
HEOOXOUMOCTH HCIIOJIb30BAHUS JTOCTHKEHUN COBPEMEHHOM OMONOTHHM M OMOTEXHOJIOTUN
JUISl pallMOHAIBHOTO MPUPOIOTIOJIB30BaAHUS;

YMEHHE pelIaTh dSJIEMEHTAapHble TEHETHYECKHE 3aJayll Ha MOHO- M JUTHOpHUIHOE
CKpEelIMBaHUEe, CIEIUICHHOE HaCJeJAOBAaHWE, COCTaBISATb CXEMbl  MOHOTHOPHUIHOTO
CKpEUIMBaHUs JIs MPe/ICKa3aHusl HACIE0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHUE BBITIOJHATH Ja00OPATOPHBIE U MPAKTHUECKUE padOThl, COO0IaTh MTpaBuia Npu
paboTe ¢ yueOHbIM U 1a00paTOPHBIM 000PY/I0BAHUEM;

YMEHUE KPUTHUUYECKHU OIEHUBATH U UHTEPIIPETUPOBATH MH(POPMAIHIO OMOTOTUYECKOTO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOUYHUKOB (CpeicTBa
MaccoBoil  MH(OpMaNWM, HAy4YHO-TIOMYJSPHBIE  MaTepHallbl), 3THYECKHE  ACIHEKThI
COBPEMEHHBIX UCCIIEI0BAHNN B OMOJIOTMH, METULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHbIE MHCHMEHHBIE U YCTHBIE COOOIIEHUs, 00001mas
OMOJOTHYECKYI0 HH()OPMAIMI0 W3 HECKOJBKMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUIHBIN anmapat OMOJOTUH.

[IpenMeTHble pe3yabTaThl OCBOEHUsSI yueOHoro mnpenmera «buonorus» ¢ 11
KJlacce JOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M PO OMOJOTHUU B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTHUHBI MUpa
U HAYYHOTO MHPOBO33PEHHUSI, O BKJIAJIE POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OWOJIOTUH, (DYHKIIMOHATILHONW TPAMOTHOCTU YEJIOBEKA JJIsi PEIICHUS KU3HEHHBIX
3a/1ad;

YMEHHUE paCKpbIBaTh COJIep)KaHUE OHOJIOTMUYECKUX TEPMUHOB U TIOHSITHM: BHJI,
MONyJisilus, TeHO(MOH, HBOJIOLMS, JABUXKYIIME CWiIbl  ((DakTOphl)  SBOJIOLMH,
MIPUCIIOCOOJIEHHOCTh ~ OPraHU3MOB,  BHJA000pa3OBaHHE,  HKOJOTMYECKHE  (PaKTOpHI,
HKOCUCTEMA, MPOIAYLEHTbl, KOHCYMEHTBI, PEAYLEHTbI, LENU MUTaHHs, 3KOJOTHMYecKas
nupamuia, OuoreoieHo3, onocdepa;

yMEHUE WH3jaratb OHoJorHYeckne Teopuu (dBosronroHHas Teopus Y. JlapBuHa,
CUHTETUYECKasi TEOPHUs HBOJIIOIUH), 3aKOHBI U 3aKOHOMEPHOCTHU (3apOJIBIIIEBOTO CXOJICTBA
K. M. bapa, uepenoBanusi riiaBHbIX HarpabiieHuil u nyted somonuu A. H. CeBepuosa,
yuenus o 6uochepe B. . BepHanckoro), onpenensts rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM
CUCTEMaM;

yMEHHUE BJIAJIETh METOJlaMU HAyYHOTO TMO3HaHUS B OHOJIOTMH: HaOMIOJCHUE U
ONMCAaHUE >KUBBIX CHUCTEM, IMPOLECCOB U SBJICHUN, OpraHu3aluss ¢ MPOBEICHUE
OMOJIOTUYECKOTO DKCIIEPUMEHTA, BBIIBUKEHUE TUIMIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEXKY
UCCJICIYEMbIMU BEJIIMYMHAMU, OOBSICHEHHE TMOJYYCHHBIX PE3YJIbTATOB, HMCIOJIb30BAHHBIX
Hay4YHBIX TOHSITUN, TEOPUN U 3aKOHOB, YMEHUE JIeJIaTh BBIBOJIbI HA OCHOBAHUHU TMOJIYYEHHBIX
pE3yNbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHBbIE MPU3HAKU CTPOEHUS OUOJIOTMYECKUX OOBEKTOB:
BUJIOB, IOMYJISIUMN, IPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTE€OLIEHO30B U AIKOCUCTEM,
OCOOEHHOCTH TMPOIIECCOB: HACIEACTBEHHONM HW3MEHYMBOCTH, €CTECTBEHHOIO OTOOpa,
BUJ1000pa30BaHusl, IPUCIIOCOOTIEHHOCTH OPTaHU3MOB, JEHCTBUS SKOJOTMYECKUX (PAKTOPOB
Ha OpraHu3Mbl, MEPEHOCAa BEIIECTB M IMOTOKAa SHEPTrMU B HKOCHUCTEMAX, aHTPOIOTE€HHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U OMOT€OXUMHUYECKIX
IIUKIJIOB B Onocdepe;

yMEHUE NMPUMEHATDH MOJyUYEHHbIE 3HAHUS I O0BICHEHUSI OMOJIOTUYECKUX MTPOIIECCOB
U SIBIICHUM, JJI8 TPUHATHUS MPAKTUYECKUX PEUICHUN B TMOBCEIHEBHOM >XH3HU C IEJbIO



oOecnieueHrss 0OE30MACHOCTH CBOETO 370POBbS M 3/0POBbS  OKPYXAIOMIMX JIIOJIEH,
COOJIOIGHHUS HOPM TPAMOTHOTO TOBEJECHUS B OKPY’KaIOIIEH MPUPOJHON cpejie, TOHUMaHHUe
HEOOXOIMMOCTH HCTIOIb30BAHUS JOCTUKEHUM COBPEMEHHON OMOJIOTHH IS PAllMOHAIBHOTO
MPUPOIOTIOTH30BAHUS;

yMEHUE peniaTh dJeMEHTapHble OMOJOTUYECKUE 3a]1a4M, COCTABIATh CXEMBbI IepeHoca
BEIIECTB U PHEPTUU B IKOCHUCTEMAX (LIETH MUTAHUS );

YMEHUE BBITIOJHATH Ja00OPATOPHBIE U MPAKTHUECKUE padOThl, COO0IaTh MTpaBuia Npu
paboTe ¢ yueOHBIM U 1aOOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTHUUECKHU OIEHUBATH U UHTEPIIPETUPOBATH HH(MOPMAIIUIO OHUOJIOTHYECKOTrO
coJiep KaHusl, BKIIOYAIOIYIO TICEBJOHAYYHbIE 3HAHUS U3 PA3JIMYHBIX UCTOUYHUKOB (CpeicTBa
MaccoBOW HH(OpPMAINK, HAYYHO-TIOMYJSIPHbIE MaTepuajbl), pacCMaTpUBaTh TJI0OATBHBIC
HKOJIOTMYECKHE TMPOOJIEMbl COBPEMEHHOCTH, (OpMHpOBATH MO OTHOUICHHIO K HUM
COOCTBEHHYIO MO3UIINIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHCbMEHHBIE W YCTHBIE COOOLIEHUs, 0000mas
OMOJOTHYECKYI0 HH()OPMAIMI0 W3 HECKOJBKHMX HMCTOYHHUKOB, TPaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OMOJOTHUH.

TEMATHUYECKOE IINTAHUPOBAHHUE

Ne | HammenoBaHue KoumnuecTBo yacos JJIeKTPOHHBbIE
n/ | pas3geyioB U TEM (undposBbie)
1| MPOrpamMMBel Bcer | JlaGopaTopHn | IlpakTnueck o0pa3oBaTe/bHbIE
0 ble padoThI e padoThl pecypchl
1 | buomorus xak 2 0,5 butmoreka IJOK
HayKa https://m.edsoo.ru/7f41c
292
2 | Kussie cuctembr u | 1 butmoreka [JOK
UX OpraHH3aIus https://m.edsoo.ru/7f41c
292
3 | XuMuueckui 8 1 butmoreka [JOK
COCTaB M CTPOCHUE https://m.edsoo.ru/7f41c
KJIETKH 292
4 | XusuenesrensHOC 6 bubmoreka [IOK
Th KJICTKH https://m.edsoo.ru/7f41c
292
5 | PasmHOXeEHUE U 5 1 bu6amoreka I{OK
WHIUBUTyaJIbHOE https://m.edsoo.ru/7f41c
pa3BUTHE 292
OPTraHU3MOB
6 | HacnenctBeHHOCT 8 but6mmoreka [{OK
b U U3BMCHYHMBOCTH https://m.edsoo.ru/7f41c
OPTraHUu3MOB 292
7 | Cenexuust 3 1,5 bubmmoreka [JOK
OpTraHHM3MOB. https://m.edsoo.ru/7f41c
OcCHOBBI 292
OMOTEXHOJOTHH
8 | PezepBHOE BpeMs 1 but6moreka [JOK
https://m.edsoo.ru/7f41c
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OBILIEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

INIOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

KosnuecTrBo uacoB

Bce
o

KonTpoab
HbIE
padoThbI

IpakTuyec
KHe
padoThbI

JlaGoparop
HbIe
padoThI

Ta

JJIEKTPOHHBI

e nu(pposbIe

oOpa3oBareJ
bHbIE

pecypchbl

buonorus B
CHUCTEME HayK

0

0

0

MeTtoabl
MMO3HAHHUSA
KUBOH
MIPUPOJIBI.
[IpakTnueckas
paborta Ne 1
«Hcnonp3oBaH
Y€ Pa3JINYHBIX
METOJIOB IIPH
WM3y4YECHUN
OMOJIOTHYECKH
X 00BEKTOB»

0

0,5

0

bunonornyeckn
€ CUCTEMBI,
MPOLIECCHI U UX
U3YYECHUE

XUMHUYCCKUMN
COCTaB KJICTKH.
Boma n
MHHEPAIIbHbIC
COJIH

benkn. CoctaB
U CTpOECHUE
O€EJIKOB

DepMEHTHI —
OMOJIOTUYECKHE
KaTaJau3aTopPhl.
JlaGoparopHas
paborta Ne 1
«3yueHnue
KaTaJTUTUYECKO
1 AKTUBHOCTH

0,5




dbepmeHToB (Ha
npuMepe
amMuIIa3bl WK
KaTayasbl)»

YrieBoabl.
JInnael

HyxnenHnossie

KHUCIIOTBI.
ATO.

Hctopus n
METOJIbI
W3YUYCHHUS
KJICTKH.
Knerounas
TEOPHSL.

10

Kierka kak
[ICJIOCTHAS
»KUBas
CHCTEMA.

11

Crpoenue
AYKapHUOTUYECK
OM KJIETKH.
JlabopaTopHas
pabora Ne 2
«3yuenue
CTPOEHUS
KJIETOK
pacTeHui,
KUBOTHBIX,
rpu0oB U
OaxkTepuil moj
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpoIpenapa
Tax U ux
OMKCAHUE

0,5

12

OOmen
BEIIECTB WA
METa00JIU3M.

13

doTtocunTes.
XEMOCHHTES.

14

DHEPreTUyYecK
uii 0OMeH

15

JKn3HeHHbBIN
IIUKJI KJICTKH.
Jenenue
KJICTKH.

0,5




MuTo3.
JlaGoparopHas
pabota Ne 3
«Habmronenue
MHTO3a B
KJIETKaX
KOHYHKA
KOpeIKa JiyKa
Ha TOTOBBIX
MHUKponpenapa
Tax»

16

bunocuntes
Oenka. Peaxnus
MaTpUYHOTO
CHHTE3A.

17

Tpancaamua —
OHOCHUHTE3
Oenka

18

Hexnerounnie
(hOpMBI KUZHH
— BUPYCHI

19

®opmsbl
Pa3MHOKEHUS
OpPTraHU3MOB

20

Meiios

o

21

O6pazoBanue u
pa3BUTHE
MOJIOBBIX
KJIETOK.
OmnonoTBOpeH
ue.
JIabopaTtopHas
pabota Ne 4
«3yuenne
CTPOCHHS
MOJIOBBIX
KJIETOK Ha
TOTOBBIX
MUKpoIpenapa
Tax»

0,5

22

NnpuBunyansH
0€ pa3BUTHUE
OPraHU3MOB

23

I'enetnka —
HayKa O
HacJIeqCTBEHHO
CTH U




HU3MCHYHMBOCTH

24

3aKOHOMEpPHOC
TH
HacJIeq0BaHUs
IIPU3HAKOB.
Monorubpuia
oe
CKpEITUBaHNC

25

HuruOpuanoe
CKpELIMBaHUE.
3akoH
HE3aBUCUMOTO
HaCJIEI0BAHHUS
IPU3HAKOB

26

CoenieHHOE
HaCJIeI0BaHHE
MIPU3HAKOB.
JlaGopartopHas
paborta Ne 5
«3yuenne
pe3yJabTaTOB
MOHOTHOPUIHO
rou
JTUTUOPUHOTO
CKpEIIMBaHUS
y 1p030(UIIBI
Ha TOTOBBIX
MUKpOIpenapa
Tax»

0,5

27

I'eneruka
oJa.
HacnenoBanue
MIPU3HAKOB,
CIEIJICHHBIX C
ITOJIOM

28

MN3MEHYNBOCTb.
Henacnencrse
HHas
U3MEHUYHMBOCTb.
JlaGoparopHas
pabota Ne 6.
N3yuenune

Mo U uKaImo
HHOU
W3MEHYUBOCTH,
MOCTPOCHUE
BapHUaAlMOHHOT

0,5




O psna u
BAPHUALIMOHHOU
KPHUBON»

29 | HacnenctBeHH 1 0 0 0,5
ast
U3MEHYHUBOCTb.
JlaGopartopHas
pabota Ne 7.
«AHanu3
MyTalHu y
npo30oduIel HA
TOTOBBIX
MHUKpOIIpenapa
Tax»

30 | I'eneTuka 1 0 0 0
YyeJI0BEKA

31 | O6o6menueno | 1 0 0 0
TEME
«HacnencrBen
HOCTB U
M3MEHYUBOCTH
OpPTraHU3MOB)

32 | Ceneknus Kak 1 0 0 0
HayKa |
porece

33 | Metoab! u 1 0 0 0
JIOCTHKCHUS
CEJIEKIUH
pacTeHUN U
YKUBOTHBIX

34 | Buorexnomoru 1 0 0 0
s KaK OTpacib
MIPOM3BOICTBA

YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
INPOIECCA OBA3SATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YUHEHHUKA

* buonorus, 10-11 kmaccel/ Auapeea H.JI., OOmiecTBO ¢ orpaHUUYEHHOM OTBETCTBEHHOCTHIO
«10L MHEMO3HNHA»
* buonorusa, 10-11 kmaccel/ BaxpymeB A.A., bypckuii O.B., Paytnan A.C., Poguonoa
E.N., PozamoB M.H., OOmecTBo ¢ OrpaHMYeHHOM OTBETCTBEHHOCTHIO «bamacc»
* buosorus, 10-11 knaccel/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nox penakiuei
Kpukcynora E.A., OOmiecTBo ¢ OrpaHUYE€HHON OTBETCTBEHHOCThIO «Pycckoe cioBo -
y4eOHUK

* buonorus. O6mas Ouosorus, 10 knacc/ CuBornazoB B.U., Aradponoa U.b., 3axaposa
E.T., O0miecTBO ¢ orpaHUuYE€HHON OTBETCTBEHHOCTHIO «IPODAY; AkiimoHepHOE OOIIECTBO
«M3parensctBO «IIpocBemeHne»







