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INOACHUTEJIbBHASA 3AIINCKA

[Ipu pa3paboTke MpPOrpaMMbl MO OHOJOTHHM TEOPETHYECKYI0 OCHOBY ISl ONpPEACICHUS
HOJX0/0B K (DOPMHUPOBAHMIO coJepxkaHusi YydeOHoro mnpenmera «buonorus» cocraBWIN:
koHuenrtyaiabHbie monokeHus PI'OC COO o B3auMOOOYCIOBIICHHOCTH IIEJEH, COACp>KaHMs,
pe3yabTaToB O00y4YeHHs W TPeOOBaHMN K YPOBHIO IMOJATOTOBKH BBITYCKHHKOB, MOJIOXKEHHS 00
O0IMHMX LENSIX M MPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoil @eneparun, a Takke MOJIOKEHUS 0 crnenuduke 6noaoruu,
e¢ 3HAaYeHHWU B IO3HAHMM >KMBOH MPHUPOJBI M 00ECHEUEHUM CYIIECTBOBAHHS YeIOBEYECKOrO
obmiectBa. CorylacHO Ha3BaHHBIM TTOJIOKEHUSIM, OIpPE/eNIeHbl OCHOBHBIE (DYHKIIMM MPOTPAMMBI
1o OMOJIOTHH U €€ CTPYKTypa.

[Tporpamma no Ouosoruu AaéT npejacTaBlieHUe o Lelsax, 00 oOuiel crpareruu o0y4yeHus,
BOCIIUTaHUS M Ppa3BUTUS OOyyaroluxcs cpeacTBamMu ydyeOHoro mnpeamera «buosorus»,
onpezenser 00s3aTeNIbHOE NPEIMETHOE COJAEp)KAHUE, €ro CTPYKTYpPY, paclpeaesieHHue IIo
paszenam W TeMaM, PEeKOMEHAYEMYIO IOCIEI0BAaTeIbHOCTh M3yUeHHs Y4eOHOro MaTepuala C
y4€TOM MEXKIPEIMETHbIX U BHYTPUIPEAMETHBIX CBs3el, JIOTMKH 00pa30BaTEeNIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEN 00Yy4arOIUXCS.

B nporpamme mno OuOJIOTMH TakKe YYUTHIBAIOTCA TpeOOBaHMUS K IUIAHUPYEMBIM
JMYHOCTHBIM, METAlpeJAMETHBIM M MPEIMETHBIM pe3yjibTaraM oOydeHus B (opMHUpOBaHUH
OCHOBHBIX BUJIOB y4eOHO-[I03HABATEIILHOM JNEeATeIbHOCTH/ydeOHBIX JACHCTBHI 00YYaIOIIUXCS 110
OCBOCHHIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHusl.

B mporpamme mo Omonoruu (10-11 kmaccel, 60a30BbIii YpOBEHb) peai30BaH HPUHIIUI
IIPEEMCTBEHHOCTH B HW3y4eHMH Ouosioruu, Onaromapss 4eMy B HEW mpocMaTpuBaercs
HaNpaBJIEHHOCTh HA pa3BUTHE 3HAHUM, CBA3aHHBIX ¢ (POPMUPOBAHMEM E€CTECTBEHHO-HAyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX OpPUEHTAlMd  JIMYHOCTH, 3KOJOTMYECKOIO  MBILIUICHU,
IPEJICTaBICHU O 370pOBOM 00pa3e JKM3HU U OEpeXHbIM OTHOIIEHHEM K OKpYyKarolen
npuponHoil cpene. IloaTomy Hapsay ¢ M3ydeHHEM OOIEOMONIOTMYECKUX TEOpHUH, a Takke
3HAHUN O CTPOEHUM KHUBBIX CUCTEM PA3HOIO paHra U CyIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
IpPOIIECCOB B MpPOrpaMMe IO OHOJOIMH YJEJIEHO BHHMMAHHUE MCIIOJIb30BAHMIO IOJYUYEHHBIX
3HaHUI B MOBCEHEBHOM >KU3HM JUIs pEeIlIeHHs MPUKIAIHBIX 33/1a4, B TOM YHCIE. MPO(UIAKTUKH
HACJIEJICTBEHHBIX ~ 3a00JIeBaHUN  4YellOBeKa, MEJUKO-TEHETHYECKOr0  KOHCYJbTUPOBaHUA,
000CHOBaHHUS HKOJIOTMUYECKU I1eJIeCO00pa3HOro MOBEAEHUS B OKpYXKaloulel MpUpoaAHOH cpeje,
aHaJIN3a BIMSHMS XO3AMCTBEHHOM NEATEIbHOCTH YEJIOBEKA HA COCTOSHUE NPUPOJIHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCHUJICHHE BHUMaHMs K MPUKIATHON HaNpaBIEHHOCTH y4eOHOTro
npenMera «bruosiorus» MpoAUKTOBAaHO HEOOXOIMMOCThIO OOecTieueHHs! YCIOBUM ISl pelleHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBHOTO OMOJIOrHYecKoro oopa3oBaHusi, KOTOpas Ipeanoaraet
¢dopmHpoBaHHE y O0YYalOUUXCS CIIOCOOHOCTU aqanTHPOBATHCS K W3MEHEHHSIM JUHAMHYHO
Pa3BUBAIOIIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMs 3aHUMaeT BaxHoe MecTo. OHa
oOecnieunBaeT (QopMUpOBaHHE Yy OOydYaIOIIMXCS MPEJICTaBICHUA O HAay4dHOH KapTHHE MUpa,
pacumpsieT ¥ 00001aeT 3HaHUA O )KUBOW PUPOAE, €€ OTIMYUTETbHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMi M OHBOJIIOLMM, CO3MAaET YCJIOBMS JUIsl. TO3HAHUSA 3aKOHOB JKMBOM MPUPOJH,
dbopmupoBanus (PYHKITMOHAIBHOM TPAaMOTHOCTH, HaBBIKOB 3JI0POBOTO M 0Oe30macHOTo oOpasza
’KM3HH, YKOJIOTUYECKOTO MBIIUIEHHs], IEHHOCTHOI'O OTHOIIEHUS K )KUBOM IMIPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHune OMOJIOTHST HUMEET TakXKe JUIS pEIIeHUS BOCIUTATEIbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oouero oOpa3oBaHus, couuanuzauuu odyuarommxcs. M3yuenue



ouosoruun obecrieunBaeT YCIIOBHS TUTST dbopMHUpOBaHUS WHTEJUICKTYJIbHBIX,
KOMMYHHKAIIIOHHBIX W HWH(QOPMAIIMOHHBIX HABBIKOB, ICTECTHUECKON KYJIBTYpPBHI, CIOCOOCTBYET
MHTErpaly OMOJIOTHUECKUX 3HAHUU C TMPENCTaBICHUSAMH M3 JPYTHX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpanHble Mon0XKeHUS 0 MpeAHa3HAYeHUU y4eOHOTro
npenMera «buonorus» COCTaBWIM OCHOBY [UIsl OMNpENETeHHs IMOAXOJI0B K OTOOpy U
CTPYKTYPHUPOBAHUIO €T0 COJIEP)KaHMS, IPEACTABICHHOTO B IIPOrpaMMe MO OHOJIOTHH.

OT160p conepkanust yaueOHOro npeamera «buoiaorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBHM C KOTOPHIM OOyYaroIIuecs TOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaYUMbIe JUIs (popMHUpoBaHUs OOILIEH KyIbTYpbl, ONpEIeifiomne
aJICKBaTHOE TIOBEJCHUE 4YeNOBEKa B OKPY)KAIOLIEH NpPUPOAHON cpele, BOCTpeOOBaHHBIC B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON NesTenbHOCTH. Oco00e MECTo B ATOW CHCTEME 3HAaHUN
3aHUMAIOT d3JIEMEHTHl COJIEpP)KaHUsA, KOTOpbIE CIyKaT OCHOBOM s  (OpMUPOBaHUS
NPEJICTaBICHU O COBPEMEHHOH eCTECTBEHHO-HAYyYHOW KapTHHE MHpa U IEHHOCTHBIX
OPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX TYMAaHN3aUU OMOJIOTHYECKOro 00pa3oBaHusl.

CTpyKTypUpOBaHHE COJCpXaHHUsA y4eOHOro Marepuana B MporpaMMme Mo OHOJIOTHU
OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO 3HAUEHUS 3HAHWUN 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOM TpUPOJIBI, O €€ YpOBHEBOIl OpraHM3allii W SBOJIONHMHU. B COOTBETCTBUMU C 3TUM B
CTPYKType y4deOHOro mpenmMera «BHONOTHS» BBIIENEHBI CIECAYIONINE COACPIKATEIbHBIC JTUHHIH:
«buonorus kak Hayka. MeTopl HAy4HOTO Mo3HaHMs», «KieTka Kak OMoiorndeckasl CuCTeMa,
«Opranu3m Kak ouonoruyeckas cucrema», «Cucrtema ¥ MHOrooOpasue OpraHu4eckoro Mupa,
«OBOJIIOLINS KUBOM MPUPOIBI», «IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH.

[lenp m3ydyenust yueOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4JalIUMHUCS 3HAHUAMU O CTPYKTYPHO-QYHKIHMOHAIBHOM OpraHu3alliid >KHUBBIX CHCTEM
pa3HOro paHra u mpuoOpeTeHne YMEHUI MCIOb30BaTh 3TH 3HAHMS AJI1 TPAMOTHBIX JIEHCTBUH B
OTHOIICHUH 00BEKTOB )KMBOW MIPUPOJIBI U PEIICHUS PA3IUYHBIX KU3HEHHBIX MTPOOIIEM.

Joctuxenue nenum u3ydeHus ydeOHoro mnpenmera «buonorusi» Ha 06a30BOM YpOBHE
o0ecrnieunBaeTcs pelieHrueM CIEeYIOMNX 3aau:

OCBOCHHME OOYYaIOUIMMHUCSA CUCTEMbl 3HAaHMH O OMOJIOTMYECKHUX TEOpUsX, YUEHUSIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTe3aX, MpaBUiaX, CIyKaluX OCHOBOW HJsi (OpMUPOBAHUS
NPEJICTAaBICHUH O €CTECTBEHHO-HAy4YHOM KapTMHE MHpa, O METOAaX HAay4YHOIro I103HaHUf,
CTPOEHUH, MHOT000pa3suu U OCOOEHHOCTSX MHUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3allly,
BBIJIAIOIINXCS] OTKPBITUAX M COBPEMEHHBIX UCCIIEIOBAHUSX B OMOIIOTHH;

dbopMupoBaHue Yy OOYYarOMIMXCs MMO3HABATEIBHBIX, WHTEIJICKTYyadbHBIX U TBOPYECKHUX
CIIOCOOHOCTEH B MpolLlecce aHalKu3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3IJISOB,
uaeH U MOJIX00B K U3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHSI OpraHU3alluy,

CTaHOBIIEHHWE Yy OOydJarommxcsi oOmell KynbTyphl, (YHKIMOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHATH U OLIEHUBATH SIBICHUS OKPYXKAIOUIETO MUpa KUBOW MPUPOJLI HA
OCHOBaHUU 3HAHUU U ONBITA, OJYYEHHBIX MPU U3yUYEHUU OHOJIOTHH;

dbopMupoBaHrUe Yy OOYYalOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OHOJIOTHYECKHX
3HAHUU B MPAKTUUYECKON JE€ATENTbHOCTH YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIULHUHCKUX
TEXHOJIOTUH U arpoOMOTEXHOIOTHIA;

BOCHHUTaHHE YOEXKIAEHHOCTH B BO3MOXXHOCTH TO3HAHMS YEIOBEKOM >KMBOW MPHUPOJBI,
HE00X0UMOCTH OepeKHOTr0 OTHOIIEHUS K Hel, COOII0IEHUS] STUYECKUX HOPM MpHU MPOBEACHUN
OHMOJIOTHYECKUX UCCIIETOBAHUM,

OCO3HaHME LEHHOCTH OMOJOTMYECKUX 3HAHUU JJIsl MOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYpBI, U151 OPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;



NpUMEHEHHE TPHOOPETEHHBIX 3HAHWH W YMEHHUH B TIOBCEAHEBHOU JKM3HH ISl OLICHKU
TIOCJICAICTBUI CBOCH JEATEILHOCTH IO OTHOUICHUIO K OKPYXKAaIoIIeH cpele, COOCTBEHHOMY
3JI0pOBBIO, 00OCHOBAHKE U COONIOACHUE Mep MPO(PHIAKTUKH 32a00JICBaHU.

B cucreme cpemHero obmiero oopasoBanus «buosorus», n3yyaemas Ha 6a30BOM ypOBHE,
SIBIISICTCSL  00sI3aTENIbHBIM YUEOHBIM TIPEJAMETOM, BXOJSIIMM B COCTaB MPEIMETHOW OOJIACTH
«EcTecTBeHHO-HAYYHBIC ITPESIMETHI.

Jlnst u3ydenust Ouosoruy Ha 6a30BOM YpPOBHE CPEIHEro o0IIero 0Opa3oBaHUs OTBOJIUTCS
68 gacos: B 10 kiacce — 34 gaca (1 gac B Heaenmo), B 11 kimacce — 34 yaca (1 yac B Heneno).



COJEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. Buosorusi kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJOTMH C OOIIECTBEHHBIMM, TEXHHYECKUMHU U JAPYTHMHU
€CTeCTBEHHBIMH HayKamu, (unocoduei, STHKOW, 3CTeTHKOH W mpaBoM. Posnp Ouomornu B
(GopMHPOBAHNU COBPEMEHHON Hay4HOH KapTHHBI MUpa. CuctemMa OGMOIOIHYECKUX HAYK.

MeTobl TO3HAHHS KUBOH MPHUPOJBI (HAOIIOICHNE, SKCIICPUMEHT, ONMCAaHUE, H3MEPECHUE,
Ki1accuUKaIs, MOJICITMPOBAHUE, CTATUCTUYECKAsE 00padOTKa JaHHBIX).

JleMoOHCTpALMK

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, Ix. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMsbl: «MeTobl TO3HAHUS KUBOU IPUPOIBI».

JlaGopaTopHble U MpaKTH4YecKue padoThl:

[Tpaktnueckast pabora Ne 1. «lcmonbp3oBaHuE pa3iaMYHBIX METOJOB IPU H3YYEHUU
OMOJIOrN4ECKUX OOBEKTOB.

Tema 2. 7)KuBble cicTeMbl M MX OPTaHU3ALUS.

JXusble cuctembl (OMOCHCTEMBI) Kak HpeaMeT u3ydeHus: Ouonoruu. OTINYME KUBBIX
CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiictBa OmocucTteM H WX pa3HOOOpazue. YPOBHHM OpraHHM3aldd  OHOCHCTEM:
MOJIEKYJIIPHBIMA,  KIIETOYHBbIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  MOIMYJISALHOHHO-BUIOBOM,
IKOCUCTEMHBIH (OMOT€OIIeHOTHYECKHIT), OMOC(EPHBIH.

JleMOHCTpALUK

Tabmunpel u cxembl: «OCHOBHBIE MPHU3HAKU JKU3HW», «YPOBHHM OpraHU3allud KUBOU
IIPUPOIBI».

O6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XumMu4eckuii COCTaB M CTPOEHHE KJIETKH.

XHWMHMYECKUH  COCTaB KJIETKH. XHWMHYECKUE  DIIEMEHTBI: MAaKpO3JIEMEHTHI,
MHUKpO3JIEMEHTHI. Bosla 1 MUHEpalbHbIE BEIIECTBA.

@yHKIIMM BOJBl M MHUHEPAJIBHBIX BellecTB B KieTke. [loanepikaHne OCMOTHYECKOIrO
OanaHca.

benku. CocraB u cTpoeHHe 6eTKOB. AMUHOKHCIOTH — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHMMbIE AaMUHOKHUCIOTHI. AMHHOKHCIOTHBIA COCTaB. YPOBHU CTPYKTYphl O€lKOBOU
MOJIeKyNbl (IIepBUYHAsI, BTOpUYHAs, TPETHYHAs M YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHUE
cBoiicTBa OenkoB. buonornueckue QyHKIMN OEIIKOB.

®epMeHThl — Ouonornyeckue karamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIA ILIEHTD,
cyocrpatHas  crnemuduuHocts.  Kodepmentsl. Burtamusbl.  Otauuus  gepMeHTOB  OT
HEOpPraHMYECKUX KaTaJIn3aTOPOB.

VYrieBoasl: MoHOCaxapu bl (TIIFOK03a, prub03a U 1e30Kcupru003a), aucaxapuanl (caxaposa,
JaKTo3a) W mojucaxapuabl (Kpaxmai, TJIHMKOTeH, LeJUII003a). buonornueckne (yHKIUU
YIJIEBOJOB.

Jlunuael: Tpurauuepunsl, ¢ochonunuapl, crepounsl. [unpodunbHO-THAPO(HOOHBIE
cBoiicTBa. buonornueckue GpyHkuuu aunuaoB. CpaBHEHHE YIVIEBOAOB, OEIKOB M JIMIHUIOB Kak
MCTOYHUKOB DHEPIUM.



Hykneunoseie kucnotsl: [JHK u PHK. Hykneotnasl — MOHOMEPHI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u ¢ynkuuun JJHK. Crtpoenne u ¢ynkuum PHK. Buner PHK. AT®: crpoenue u
GYHKITIH.

[uronoruss — Hayka o kinerke. Kiierounas teopust — npumep B3aUMOJCHCTBHS UIEH U
(bakTOB B HAyYHOM MO3HAHUHU. MeTO/1bl U3yYEHUS KICTKH.

Knerka xak nenoctHas »xuBas cucrema. OOuiye Npu3HakyU KIETOK: 3aMKHYTasl HapysKHas
memOpana, mosiekyinbl JIHK kak reHeTuueckuii anmapar, cuctemMa CHHTe3a OeJka.

Tunsl KIETOK: dJyKapuoTHyeckas U mpokapuotuueckas. OCOOCHHOCTH CTPOCHHUSA
MIpOKapHOTUYECKOU KieTKkU. KieTounas crenka 6akrepuii. CTpoeHHE SyKapUOTHUECCKOW KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTENIBHOM, Y)KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX (DYHKIHH.
[InazmaTuueckass MemOpana, e€ cBoicTBa M (¢yHkuuu. lluTommasMa u e€ OpraHOUIBL
OnnomeM6pannblie opranousl kinetku: DIIC, annapart ['onpmku, muzocomsl. [TomyaBTOHOMHBIE
OpraHoOW/Ibl KJIETKH. MHUTOXOHAPWH, TutacTuibl. [IpoucxokaeHue MUTOXOHIAPUM U TUIACTH.
Bunpst mitactun. HememOpaHHbIe OpraHOUAbI KIIETKU: pUOOCOMBI, KJICTOUHBIH HEHTP, IEHTPUOIIH,
pPECHUYKH, KIyTUKH. DyHKIIMU OpraHOUI0B KJIETKU. BritoueHus.

SAnpo — perynsaTopHslii eHTp KieTku. CTpoeHue sijipa: saaepHas o00Ji0uka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdeMoHcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. lneiinen, P. Bupxos, [Ix. Yorcon, .
Kpuk, M. Yunkunc, P. ®pankinun, K. M. bap.

Huarpammbl:  «PacmipenenieHue XUMHUYECKMX OJEMEHTOB B  HEXHBOM  TPHUPOIE,
«PacnpeneneHne XuMUYECKUX JIEMEHTOB B )KMBOU MPUPOJIE.

Tabmumel u cxembl: «l[lepuogudeckass TabmuIa XUMHUYECKHX SJIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CTpoeHne MoieKysbl 6enka», «CtpoeHue GpepmeHTa»,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne momnekynsl ATD», «CtpoeHne s3ykapruoTHIECKOM
KieTkn», «CTpoeHne XUBOTHOM KIETKW», «CTpoeHHe pacTUTENbHOW KIEeTKH», «CTpoeHue
MIPOKApUOTUYECKON KIIETKU», «CTpOeHHE sApa KIETKU», <Y TIEBOABI», «JIunuasi».

OOGopynoBaHue: CBETOBOM MHMKPOCKOMN, OOOpYyIOBaHWE MJiA MPOBEACHHUS HAOIIOICHUH,
W3MEPEHHM, IKCIIEPUMEHTOB, MUKPOTPENAapaThl PaCTUTEIBHBIX, KUBOTHBIX U OaKTepHAIbHBIX
KJIETOK.

JlabopaTopHble U NpakTHYecKue padoThl:

JlabopatopHast pabora Ne 1. «M3ydeHne KaTalUTHYECKOH aKTHBHOCTH (hepMeHTOB (Ha
pUMepe aMHIa3bl UM KaTalasbl)».

JlaboparopHass pabota Ne 2. «M3yueHue CTpOEHUS KIETOK paCcTEHHUH, >KUBOTHBIX U
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE.

Tema 4. ’KuzHe1eATeJIbHOCTH KJIETKH.

OOmen BemecTB, Wik MetabomusM. Accumuisanus —(IUIaCTHYCCKHE  OOMEH) u
JTUCCUMWISIINS (9HEPreTHYeCKUi 0OMEH) — JIBE CTOPOHBI €MHOTO Ipoliecca MeTabonu3ma. Pois
3aKOHOB COXPAHEHHMSI BEIIECTB ¥ SHEPTUH B MOHMMAHUN METa00IM3Ma.

Tunber oOMena BemiecTB: aBTOTpOdHBIN U reTepoTpodHbi. Pons depmeHTOB B 00MeHE
BEILIECTB U MTPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass Haszbl (orocuHre3a. Peakumu QoTtocunTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A IS KU3HU Ha 3emiie. Biusiaue ycnoBuid
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.



XeMmocuHTe3. XEMOCHHTE3UPYIOIHUE OakTepuu. 3HAUCHHE XEMOCHHTE3a JJI JKU3HH Ha
3emie.

Ouepreruyecknii oOMeH B KJeTke. PacmieruieHme  BEIIECTB,  BBIICICHHE U
AaKKyMYJIIPOBaHHE SHEPTUU B KJIETKE. DTallbl d3HepreTudeckoro oomena. I nukonus. bpoxxenue u
ero Buubl. KucinopoaHoe okucieHue, WIM  KJIETOYHOE  JbixaHue. OKHUCIUTENbHOE
dochopummupoBanue. DPPEKTUBHOCTh SHEPTETUIECKOTO OOMEHA.

Peakumu wmarpuuHoro cuHTte3a. l'enermueckas wunpopmamms u JHK. Peammuzauums
reHeTH4YecKol MHpopMaIuu B KJIETKe. | €eHeTHYeCKUui KOJ W ero CBoWcTBa. TpaHCKpUITIIUS —
MatpuuHblii cuHTe3 PHK. Tpancnsuus — 6uocunTe3 Oenka. Drtanbl TpaHcusiuu. KoaupoBanue
aMUHOKHUCIIOT. Pons pubocom B OnocunTe3e Oernka.

Hexnerounsie ¢opmbl ku3Hu — Bupycbl. Hcropus otkpeitus BupycoB (1. U.
WBanoBckwii). OCOOCHHOCTH CTPOCHHUS U )KU3HEHHOTO HUKJIa BUPYCOB. bakteprodaru. boesnu
pacTeHuid, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBAEMbIE BUpycaMu. Bupyc nMmyHoneduinra yenoBexa

(BUY) - Bosoymutens CIIM/la. OOpaTHas TpaHCKpHWIIIKS, peBepTasa M HHTErpasa.
[IpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.
JdeMoHcTpanmm:

IToptpetsr: H. K. Konbios, /1. . UBanosckuit, K. A. Tumupsizes.

Tabmumer w cxembl:  «Tumbl  nuTaHus»,  «Mertabomu3m»,  «MHTOXOHAPHUSI»,
«JHepreTrueckuii oOMeH», «Xioporact», «Dotocunte3», «Crpoenne [IHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHEe TeHa», «CuHte3 Oenka», «[eHeTndeckuit koa»,  «Bupycem»,
«bakrepnoparn», «Ctpoenne u ku3HeHHBIH 1Mk Bupyca CIIMa, Oakrepuodara»,
«Permkanms JTHK».

O6opynoBanue: moaenu-anmukanuu «Yasoenne IHK u tpanckpunius», «buocunres
Oenka», «CTpoeHue KIeTKu», Mojienb cTpykTypsl JJHK.

Tema 5. PazMHoOKeHHe U MHAUBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsli 1uKI, WM KU3HEHHBIM LUk kinetku. MuTtepdasa u muto3. [Ipoueccs,
nporekarone B uHTepdaze. Pemnmukanus — peaxkuuss marpuuHoro cunrteza J[HK. Crpoenue
XpoMOCOM. XPOMOCOMHBIH HAa0Op — KapHOTHUI. JUTUIOMIHBIA M TarIOMAHBI XPOMOCOMHBIE
HaOopbl. Xpomaruasl. LluTonornueckne OCHOBBI Pa3MHOXKEHHS U MHIWBUIYAITBHOTO Pa3BUTHUS
OPraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [lpomecchl, mpoucxomsiyme Ha pa3HbIX
CTaAUsAX MUTO3a. BUOIOTrHYEeCKUA CMBICI MUTO3A.

[TporpamMmmupyemast TuOeIbh KIETKH — alloINTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHM3MOB. Oecrosioe U moyioBoe. Buabl Oecnonoro
Pa3MHOKEHUS. JCJIICHHE HaJBOE, MOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30oBaHUE,
BET€TATUBHOE pPAa3MHOKEHHUE. VICKyCCTBEHHOE KIOHMPOBAHHME OPraHU3MOB, €r0 3HAYEHUE IS
CEJICKLUH.

[TomoBoe pa3MHOXKEHUE, €TO OTIUYHUS OT OECIIOIOoTO.

Meiio3. Cragum meito3a. Ilpoueccsl, mpoucxondimme Ha craausx Mmenosa. [loBenaenue
xpoMocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbIci U 3HaU€HHE MEH03a.

["amerorene3 — mporecc 00pa30BaHUS MOJIOBBIX KIETOK Y KHBOTHBIX. [10JIOBBIC *kKele3bl:
CEeMEHHHUKH U su4HUKU. OOpa3oBaHHE M Pa3BHTHE MOJOBBIX KICTOK — ramer (CHepMaTo30HI,
SUIEKIeTKa) — crepMatorene3 W oBoreHe3. (OCOOEHHOCTH CTPOCHHS —SHIEKIETOK |
criepmato3ouaoB. OmrogorBopenue. [laprenorenes.

WunuBuayanbHoe pa3Butue (OHTOTeHe3). DMOpHOHaNbHOE pa3BUTHE (IMOpHOTEHE3).
Otanbl 3MOPHOHATIBHOTO PA3BUTHUA Y IMO3BOHOYHBIX JKUBOTHBIX: JApPOOJIEHHE, TracTpyJsius,



oprasoreses. IloctamOpruoHanbHOE pa3BuTHE. TUIBI MOCTIMOPHOHAIBHOTO PA3BUTHUSA. MPSIMOE,
HenpsiMoe (TMuMHO4YHOE). BimsHue cpeabl Ha pa3BUTHE OPraHU3MOB, (AKTOPBI, CIIOCOOHBIC
BBI3bIBaTh BPOXKJIEHHBIE YPOICTBA.

Poct u pazButue pacrenuil. OHTOreHe3 IBETKOBOIO PACTEHHUA: CTPOCHUE CEMEHM, CTaJUH
pa3BUTHSL.

JleMOHCTpALUK

Tabnuuel u cxeMbl: «@OpMBbl pa3MHOXKEHUSI OPTaHU3MOB», «J{BOMHOE OIUIOJOTBOPEHUE Y
LBETKOBBIX PACTEHUI», «BereraTuBHOE pa3MHOXKEHHE DPACTEHUN», «/leneHne KIeTKu
Oaktepuit», «CTpoeHue MoJIOBBIX KIETOK», «CTpoeHue XpOMOCOMBI», «KIIeTOUHBIH LHKII»,
«Perumukanus JJHK», «Murto3», «Meio3», «IIpsMoe u HenpsiMoe pa3BUTHE», «]'amMeTOreHe3 y
MJIEKONUTAIOIIUX U YelloBeKa», «OCHOBHBIE CTAIUU OHTOTEHE3a».

OO6opynoBaHHue: MUKPOCKOIN, MHKponpenapaTbl «CrepMaTo30u/bl MIIEKOIMUTAIOLIET0»,
«linexnerka Miekonurawoomero», «KapuokuHe3 B KIETKaX KOpPELIKa JIyKa», MarHWTHas
MoJienb-amuIuKanys «/lenenue kietkn», moaens JJHK, Moaens meradazHoil XpOMOCOMBI.

JlabopaTopHble M IpaKTHYeCKHe PAOOTHI:

JlaGopatopHas pabota Ne 3. «HabmrojeHre MUTO3a B KJIETKAaX KOHUMKA KOpELIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopnast pabora Ne 4. «lM3ydyeHuwe CTpPOECHMsI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKpoIIpenaparax».

Tema 6. HacieicTBEHHOCTh M H3MEHYHBOCTh OPraHU3MOB.

IIpenmer n 3agaunm reHeTtuku. Mcropust pasBuTus reHeTuku. Ponbs nurtonmornn
SMOpHOJIOTUN B CTAHOBJIEHUM I'eHeTUKU. BKiag poccuiickux u 3apy0eXHbIX YUEHBIX B pa3BUTHE
TeHETHKH. MeTolnbl TeHEeTHKH (TMOPUIOIOrHYCCKUN, IIMTOTCHETHYCCKUH, MOJICKYJISPHO-
reHeTndecknii). OCHOBHBIC TEHETUYECKHUE TTOHATHUS. | eHeTHUeCcKasi CHMBOJIHMKA, UCTIONIb3yeMas B
CXEMax CKpEINBAHU.

3aKOHOMEPHOCTH  HAcCleJOBaHUS  TPU3HAKOB, ycTaHoBIeHHble [. Mennenem.
MounoruOpuiHoe ckpeluBaiue. 3akoH eAMHO-00pa3us THOpUI0B epBOro nokosjeHus. [IpaBumo
JOMMHHUPOBAaHMs. 3aKOH pAacIIEIUIEHHs MpU3HaKoB. [unore3a uuctorel ramer. llomHoe un
HETOJIHOE JOMUHHUPOBAHMUE.

JurubpugHoe  ckpeniyBaHME. 3aKOH  HE3aBHCHUMOIO  HAcle[OBaHHUA  NPHU3HAKOB.
[{uToreHeTHUECKHE OCHOBBI JTUTHMOPHUIHOTO CKpEIIMBAaHMS. AHAIU3UpPYIOLIee CKpellMBaHUE.
Vcnonb30BaHue aHATM3UPYIOLIETO CKPEIMBAHUS [T OTPE/ICTICHUsI TEHOTUIIA OCOOH.

CueruieHHoe HacienoBaHue npu3HakoB. PabGora T. Moprana 1o CLEIUIEHHOMY
HacJeA0BaHUIO TeHOB. HapylieHue crierieHns TeHOB B pe3yJibTaTe KPOCCUHIOBEpA.

XpOMOCOMHast TEOPHUS HACJIEACTBEHHOCTH. | eHeTnYeckne KapThl.

I'eneTnka nona. XpoMOCOMHOE OIpEAEICHUE N0Ja. AYTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporaMeTHbIE OpraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3mMeHunBoCTh. BUbl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEACTBEHHAs. Poib cpelbl
B HEHACJIEJCTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTHKA MOJIUGPUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuun npusHaka. KonnuecTBeHHbIE U
Ka4eCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOJU(PHUKALIMOHHON U3MEHUYNBOCTH.

HacnencrBeHHast, UiaM TreHOTUIMYECKas,, M3MEHUMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 ¥ TMONOBOM TpPOIECC — OCHOBA KOMOMHATHBHOW WM3MEHYMBOCTH. MyTallMOHHAs
u3MeHunBOCTh. Knaccudukanuss myTanuii: reHHbIE, XpPOMOCOMHBbIE, TeHOMHble. Yacrora u



MPUYHHBI MyTaluid. MyTtareHHbie (aKTOpbl. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIIEICTBEHHON
n3menunBocty H. U. BaBuiosa.

BuesinepHast HacIeICTBEHHOCTh U U3MEHUUBOCTbD.

I'enetuka uyenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOJbl T€HETUKH YEJIOBEKA!
reHealloTHYecKui, OJIM3HELOBbIM, IUTOIreHETUYECKUH, OHOXMMUYECKUH, MOJIEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/leCHUE TI€HOTHNA. IIOJHOTEHOMHOE CEKBEHHpPOBAHHE,
TeHOTUIIUPOBaHUE, B ToM umcie ¢ nomomipio [1[[P-ananmusa. HacnencrBenusie 3a0onieBaHus
YyelloBeKa: TreHHble Oosie3HH, OOJIE3HHM C  HACIEIACTBEHHOW  MPeApacrnoiokeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckre U TeHepaTuBHble MyTauud. CTBOJOBBIE KIETKH.
[TpuHIMIBI 370POBOTO 00pa3a KU3HH, TUATHOCTUKU, MPOPHUIAKTUKU U JICYCHUS! TE€HETHYECKUX
Oone3Hell. MenuKo-reHeTUUECKOE KOHCYJIbTHPOBAHHME. 3HAYEHHE MEAMIIMHCKOW T'€HETUKU B
MPEIOTBPALICHUH U JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YellOBEKa.

JdeMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodeen-
PecoBckmnii, H. 1. BaBuos.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAaHHE U €ro LUTOTeHETHYeCKas OCHOBAY,
«3aKOH pacLICIUIEHUss M €ro LUTOICHETHYECKas OCHOBa», «3aKOH YHCTOTBI TaMeT»,
«/luruOpunnoe ckpemuBanue», «lluTonornyeckue OCHOBBI JUTHOPUIHOTO CKpELIMBAHUIY,
«Meno3», «B3anmMoneicTBie amielibHbIX T€HOB», «['eHeTnuecKkne KapThl PaCTEHUM, )KUBOTHBIX
U 4elnoBeka», «l'eHeTuka moja», «3aKOHOMEPHOCTH HACIEAOBaHUS, CLEIJICHHOTO C IIOJIOM»,
«Kapuotunel 4YenmoBeka M JKUBOTHBIX», «Buael wu3MmeHuuBocTH», «MoaudukaroHHas
U3MEHYUBOCTE», «HacnemoBanue pesyc-dakropa», «['eHeTHKa TpyIIT KpoBU», «MyTaloOHHAs
U3MEHYUBOCTbH.

Ob6opynoBaHue: MoAeTU-aMIUIMKaIUUM «MoHOruOpuHOE CcKpemuBaHue», «HemnomHoe
JOMUHHUpOBaHUEe», «JluruOpugHoe ckpemuBaHue», «llepekpéct XpomMocom», MHKPOCKON H
MuKporpenapaT «Jpozoduna» (Hopma, Mytanuu HOpPMBI KPbUIEB U OKPAcKH Tela), Tepoapuii
«I"0pox MOCEBHOW».

JlabopaTopHble U NIpaKkTHYeCKHe padoThl:

JlaGopatopHas pabota Ne 5. «M3yueHue pe3ynbTaToB MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKpEIIMBaHUS Yy IpO30(HIIbI HA TOTOBBIX MUKpPOIIpENapaTax».

Jlaboparopras padota Ne 6. «M3yueHre MOAU(PUKANNOHHON U3MEHIMBOCTH, TIOCTPOCHUE
BapHallMOHHOTO psJ1a U BAPUALMOHHON KPUBOW».

Jlabopatopnas pabora Ne 7. «AnHanmu3 wmyramuié y JApo30QMIBI HAa TOTOBBIX
MUKpOIIpenaparax».

[Mpaktndeckas padora Ne 2. «CocTaBlieHHE U aHAJIH3 POJIOCIOBHBIX YEITOBEKa».

Tema 7. Cesiexkuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuus Kak HayKa U IpoLECC. 3apOKIEHUE CEIeKIUU U AoMecTukanus. Yuenue H. 1.
BaBunoBa 0 LEHTpax MNPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTypHBIX pacTeHuid. LleHTpsl
MIPOUCXOXKICHUS TOMAIIHUX KUBOTHBIX. COpT, IOpO/Ia, MITaMM.

CoBpeMeHHbIE METOJIbl CeNEeKIMU. MacCoBbI M WHAMBHUIYAIbHBIM OTOOPHI B CENEKIUU
pacteHui n kUBOTHBIX. OlLleHKa 3KCcTephepa. bIN3KOpoICTBEHHOE CKpeIMBaHUEe — HMHOPUIHHT.
Uucrtas swmaua. CkpenmBaHWe YHCTBHIX JuHUA. ['eteposuc, wim ruOpuaHas cuia.
HeponctBennoe ckpemuBanue — ayrOopuauHr. OtnanéHHas ruOpuauzanuss U e€ YCHeXH.
HcKyCcCTBEHHBI MYTareHe3 M IOJYYEHHUE IOJUILIONI0B. J(OCTHIKEHUS CENEKLHMH PaCTCHUH,
YKUBOTHBIX U MUKPOOPTaHU3MOB.



buotexHosoruss Kak oTpacib MNPOU3BOJACTBA. |'€HHAs HMH)KEHEpHUs. OTallbl CO3IAHUS
pexomOunanTHOM JIHK wu Tpancrenneix opranm3moB. Kierounas umxenepus. Kietounble
KyJbTypbl. MUKPOKJIIOHAJIBHOE pa3MHOKEHUE pacTeHui. KiloHupoBaHue BBICOKONIPOAYKTHUBHBIX
CEJIbCKOXO3SUCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHME M 3Thdeckue npodiempl. MO -
FeHeTHUYECKU MOAU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapnieuenko, M. @. I1BaHoB.

Tabmunpl u cxembl: kapta «L[eHTpbl HpPOMCXOXKIEHUS M MHOroo0Opasus KyJbTYPHBIX
pacteHui», «Ilopoapl JOMAIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX pacTeHUN», «OtnanéHHas
rubpuam3anusa», «Paborer akagemmka M. @. VBanoBa», «[lomummonaus», «OOBEKTHI
ouorexHonorun», «Kierounsle KyJabTypbl U KJIOHUPOBaHUE», «KOHCTpyMpOBaHHE U INEPEHOC
TE€HOB, XPOMOCOM>.

O6opynoBaHue: MYISDKU IJI0JI0OB U KOPHEIUIOAOB AUKHX (OPM U KYyJIbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035UCTBEHHBIC PACTCHUSI».

JlabopaTopHble M IpaKTHYeCKHe PAOOTHI:

Okckypeuss «OCHOBHBIE METOMABI M TOCTHIKCHHS CEJIEKIMM PACTCHHH W KHUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (epMy, COPTOHCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO034HUCTBO, 1abopaTopuio arpOyHMBEPCUTETA WA HAy4HOI'O LICHTpa)»



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITIPOI'PAMMBLI II0 BHUOJIOTHMU HA
BA30BOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUWA

Cormacao ®I'OC COO, ycraHaBimuBarOTCA TpeOOBaHUA K pe3yibTaTaM OCBOCHHS
00y4JarImUMHUCS IPOrpaMM CpeHEro o0IIero o0pa3oBaHus: JUUYHOCTHBIM, METAIIPEIMETHBIM U
MPEAMETHBIM.

JIMHHOCTHBIE PE3YJIbTATBI

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHMS NpenMera «buoyorus» BbIIEIEHBI
CIIEIYIOIINE  COCTAaBJIAIONIME. OCO3HAHME OOYYAIOUIMMHUCA  POCCHHMCKOM  Ipa)IaHCKOM
UJCHTUYHOCTU — TOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHUIO,
HAIMYUE MOTHBAIMM K OOydYeHUI0 OWOJIOTHH, IIeJICHANpPaBICHHOE pa3BUTHE BHYTPEHHHX
yOeXAeHHUI JTMYHOCTH Ha OCHOBE KIFOUEBBIX IIEHHOCTEH M UCTOPHUYECKHUX TPAJAMLIUNA Pa3BUTHS
OMOJIOTHYECKOTO 3HAHHWS, TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS PYKOBOJICTBOBATHCS B
CBOECM  JEATENIbBHOCTH  ILIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAaHOBKAMH, IMPUCYLIUMU  CHCTEME
OHMOJIOTMYEeCKOro 00pa30BaHWs, HaJUYMe SKOJOTMYECKOro IPaBOCO3HAHUSA, CIIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTD KU3HEHHBIEC IIJIAHBI.

JInuHOCTHBIE pE3yNabTaThl OCBOEHMs IpeameTa «bHOJOrus» NOCTUraroTcs B €IUHCTBE
y4eOHOI W BOCIUTATEIBHON JESATEILHOCTH B COOTBETCTBHH C TPAIUIMOHHBIMH POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMH M JTyXOBHO-HPAaBCTBEHHBIMH LICHHOCTSIMH, IIPUHATBIMH B
oOmiecTBe MpaBWJIaMH M HOPMAaMM MOBEJEHHUS M CIIOCOOCTBYIOT IpolLieccaM CaMOIO3HaHUS,
CaMOBOCIIUTaHUSI U CaMOPA3BUTHS, PAa3BUTHS BHYTPEHHEH MO3UIMHM JMYHOCTH, MAaTPUOTU3MA,
YBa)XEHUS K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJIEHHIO, B3aUMHOIO
yBaKEHUs, OEpe)KHOr0  OTHOIIEHMS K  KYJAbTYPHOMY  HAcJeIuI0 W  TpaJulUsIM
MHOT'OHAallMOHAJIBHOTO Hapoaa Pocculickon denepaunu, IPUPOAE U OKPYKAIOIIEH cpeie.

JInaHOCTHBIE PE3yNbTAThl OCBOEHUS Y4eOHOTo mpeameTa «bruosorus» N0KHBI 0TpaxaTh
TOTOBHOCTh M CHOCOOHOCTH OOy4arolMXcsl PyKOBOJACTBOBAThCSA C(POPMUPOBAHHOW BHYTpPEHHEU
MO3ULUEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHMEHTAlUi, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHUH, COOTBETCTBYIOIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHICKOro oOIecTBa,
paciivpeHue >KU3HEHHOI'O OIbITa M ONbITa JESTENIbHOCTH B MPOIECCE peall3allii OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHCJIE B YACTH!

1) rpaIaHCKOT0 BOCTIUTAHUSI:

c(OPMHUPOBAHHOCTh ~ TPAXKAAHCKOM MO3MIMK  OOydaroumlerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 WIEHa POCCUICKOro 00IIeCTBa,;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M 0Os3aHHOCTEH, yBaK€HHE 3aKOHA H
IIPABOIOPAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3JAHUM y4EOHBIX NMPOEKTOB,
pelIeHNH y4eOHBIX U M03HABaTEIbHbBIX 33/1a4, BHITOJTHEHUH OMOJIOTHUECKUX IKCIIEPUMEHTOB,

CITOCOOHOCTh  OTPENENSITh COOCTBEHHYIO TIO3UIIMIO TI0 OTHOIICHHWIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBSICHATH €€;

YMEHHE  YYUTBIBAaTh B  CBOUX JCUCTBUSX  HEOOXOIMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3sHBIMU YOSKICHUAMHU, KYIbTYPHBIMU IIEHHOCTSMHU M COLIMAIBHBIM
MTOJIOKEHUEM;



FOTOBHOCTh K COTPYIHHMYECTBY B TMIPOILECCE COBMECTHOTO BBIMIOJHEHUS Y4EOHBIX,
MIO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 3a/ad, YBAKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OIIIIOHEHTOB MPH 00CYKACHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS,

FOTOBHOCTh K T'YMAaHUTApPHOU U BOJIOHTEPCKOM 1E€ATEIbHOCTH,;

2) NATPHOTHYECKOTO BOCTIMTAHMS

c(hOpPMUPOBAHHOCTH POCCUUCKON IPasKIaHCKON HICHTUIHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTHM INepel PoauHON, ropaocTu 3a CBOW Kpai, CBOKO
Ponuny, cBOM S3BIK U KYJBTYpPY, IIPOILLJIOE U HACTOALLEE MHOTOHALMOHAIBHOrO Hapoaa Poccuy;

LEHHOCTHOE OTHOIIEHHWE K NPUPOAHOMY HACIEIMI0 U TNaMATHUKAM MPUPOJBI,
JocTHXeHUsIM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OIICHMBATH BKJIAJ POCCHICKMX YYEHBIX B CTAaHOBJICHHWE W Pa3BUTHE
OHMOJIOTUH, TOHUMAaHHS 3HAYeHUs OMOJIOTUU B TIO3HAHUU 3aKOHOB MIPHUPOJIbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

ujeliHas yoexIEHHOCTh, TOTOBHOCTH K CITY)KEHHIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cynb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS :

OCO3HAHHUE AYXOBHBIX LIEHHOCTEW POCCUIMCKOr0 Hapoa,;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUSI, STUYECKOTO TIOBE/ICHUS,

CIIOCOOHOCTh OLICHMBATh CUTYallMI0 U NPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPAJIbHO-HPABCTBEHHbBIE HOPMBI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOECHUE YCTOHUNBOro Oy Iy1LIero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pPOJUTENSM, CO3JaHMIO CEMbHM Ha OCHOBE
OCO3HAHHOTO MPHUHSITHS LIEHHOCTEN CEMEMHOMN U3HU B COOTBETCTBHM C TPAIUIMSAMHU HapOJOB
Poccuun,

4) 3CTeTHYECKOr0 BOCIIMTAHMS

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYas 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLLIEHUI,

MOHUMAaHUE SMOIIMOHAIBHOTO BO3/ICMCTBUS KUBOU IPUPOABI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPKEHHMIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE MPOSBIATH
KayecTBa TBOPUECKON JIMUHOCTH;

5) ¢u3nyeckoro BocHUTaHHs, (OPMHUPOBAHUS  KYJbTYpPbl 3[0POBbSI W
IMOIUOHAIBLHOIO 0JIATONIOJIYYH S

NOHMMAaHUE U pean3anus 310pOBOTO U Oe30macHoro oopasa >Ku3HH (3710pOBOE MUTAHUE,
coOrofieHre TUTMEHUYECKUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHATHH U OTHAbIXA,
peryinspHas (u3nveckas aKTHBHOCTh), OCPEKHOrO, OTBETCTBCHHOTO W KOMIIETCHTHOT'O
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY M IICUXMYECKOMY 3/I0POBBIO;

MOHMMAaHUE I[EHHOCTH TIPaBWJI WHAWBUAYAIBHOTO U KOJUICKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBbIO U KU3HU JIOJICH;

OCO3HAaHUE MOCIEJACTBUI W HENMPUATHS BPEIHBIX MPHBBIYCK (YIMOTPEOJICHUS aTKOroJd,
HApKOTHKOB, KYPEHHUSI);

6) TPy10BOT0 BOCTIMTAHUSI:

TOTOBHOCTD K TPYAY, OCO3HaHHE LIEHHOCTH MacTepCcTBa, Tpy1oooue;

TFOTOBHOCTbH K aKTUBHOW J€ATEIbHOCTH TEXHOJIOTMYECKON M COLIMAIBHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATENHHO  BBITIONHATH  TaKyIO
JESTENILHOCTD;



UHTEpeC K pa3inuyHbIM cepam mpodeccHoHaNbHOU AESTeNbHOCTH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOp OyayIIeii mpodeccun u peaaTu3oBbIBaTh COOCTBEHHBIC )KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHUIO M CaMOOOPa30BAaHUIO HA MPOTSIKEHUU BCEU
KU3HU,

7) 3K0JIOrH4€eCKOro BOCIIUTAHMSA:

HKOJIOTHUECKH IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYILIECTBOBAaHMUS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYyJbTYpbl: MPUOOPETEHHUE OIbITa MJIAHUPOBAHUS
MOCTYIKOB M OLEHKH WX BO3MOXHBIX MOCJIEICTBUMN AJI OKPYXKAIOIIEeH Cpeibl;

OCO3HaHHME ITI00aJTBLHOTO XapaKTepa 3KOJOTMYECKUX MPoOJIeM U IIyTel UX pelIeHus,

CIOCOOHOCTH UCTOJIB30BaTh MPUOOpETacMble TIPU W3YUCHUH OWOJIOTUW 3HAHUS U YMEHUS
IpU PEHICHUU MpoOJIeM, CBSI3aHHBIX C PAlMOHAIBHBIM IPUPOIONOIL30BaHUEM (COOIIOCHHUE
MpaBUJI TIOBEJEHUS B MPHUPOJE, HANpPaBICHHBIX HAa COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMaX,
OXpaHy BHIOB, 3KOCUCTEM, OHOChEpsI);

AKTHUBHOE HEIPUATHE JEUCTBHUI, MPUHOCSIIIMX BPEI OKpYKAIOUIEH NPUPOIHOU Cpee,
YMEHHE MPOTHO3UPOBATH HEOIArONPUSTHBIC SKOJIOTHUECKHUE IMOCIEICTBUS MPeaNpUHIMASMbIX
JIEUCTBUI U MPEIOTBPAILATh UX;

HaJU4Me Pa3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYphI, OIbITa
JEATETLHOCTH  JKOJOTMYECKOW HANpaBJICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacTUIO B
MPaKTUYECKON JeATEIbHOCTH 3KOJIOTHUECKON HAMPaBIEHHOCTH,

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKH ¢ OOIIECTBEHHOW TMpaKTUKH, OCHOBAHHOTO HAa JHAIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOIUKYIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UNTATEIHCKON KYJIBTYPHI KaK CPEJICTBA B3aUMOICUCTBUS
MEXy JIOJIbMH U TIO3HAHUS MUDA,;

MOHMMaHHUE ChenupUK OUONOTUM KaK HayKd, OCO3HaHMsS €€ poilu B (HOPMHUPOBAHHUU
paIMoOHATBHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHH 00 OKpYyKaroIleM
MHpPE Kak O €IWHCTBE TNPHUPOABI, YEIOBEKa W OOIIECTBA, B TMO3HAHUHM MPUPOTHBIX
3aKOHOMEPHOCTEH U PeIIeHu: MpoOIeM COXpaHEHHUs MPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTHU OHMOJIOTHH JUIsI COBPEMEHHOW ITUBUIM3AINH. 00eCTIeueHUs
HOBOTO YpPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemaTh pecypcHbie MPOOJIEeMBbI pa3BUTHS YEJIOBEYECTBA, MOUCKA MyTEeH BBIXOAA M3 TJIOOATBHBIX
AKOJIOTHYECKUX MPOOJIeM U 00ecTieueHHsI TIepexo/ia K yCTOWYUBOMY Pa3BUTHIO, PAllMOHATHFHOMY
HCTIONIb30BAHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KHU3HHU,

3aMHTEPECOBAHHOCTH B TMOJIYYCHUU OMOIOTUYECKUX 3HAHWM B IEJISAX MOBBIIICHUS OOIICH
KyJIbTYpbl, €CTECTBEHHO-HAYYHOM TpaMOTHOCTH, KaK COCTaBHOM dYacTh (PYHKIIMOHATHHOU
rpaMOTHOCTH o0yuaromuxcs, GopMUpyeMoil Mpy U3y4eHUU OHOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB IIO3HAHMS, HMCIOJb3YEMbIX B €CTECTBEHHBIX HAyKaX,
CIIOCOOHOCTH HCIIOJIB30BAaTh TIONydyaeMble 3HAHUS JJIs aHanu3a W OOBSCHEHHS SIBICHUN
OKpPYXAaIoIIero MUpa M MPOUCXOIANIMX B HEM H3MEHEHUH, yMEHHE JAellaTh OOOCHOBaHHbIE
3aKJIIOUEHUSI HAa OCHOBE HAy4YHbIX (DaKTOB M MMEIOIIMUXCS JaHHBIX C LEJIbI0 IOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOSITENILHO HCTOJIB30BaTh OHWOJIOTHYECKHE 3HAHUS MJI PEIICHUs
po0JieM B peasbHBIX )KMU3HEHHBIX CUTYAIHsIX;



OCO3HAHME IICHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH MPOCKTHYIO U
HCCJICIOBATEIILCKYIO ACSITEIIbHOCTh HHIUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpPa3OBaHHIO, K
AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAaHUH 1O OHWOJOTMM B COOTBETCTBUU C IKH3HCHHBIMH
MOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3ysibTaThl OCBOEHHUSI y4eOHOro mpeamera «bHOJIOrHsS» BKIIOYAIOT:
3HaYuMble A (OPMHpPOBAHHS MHPOBO33PEHHUS  OOYYAIOMIMXCA  MEXAUCUUIUITMHAPHBIC
(MexnpeIMETHBIC) OOLICHAYYHBIC IOHATHSI, OTPKAIOIINE EJIOCTHOCTh HAYYHOU KapTUHBI MUpPa
U CrielU(HKy METOJIOB IMO3HAHUS, UCIIOIb3yEMbIX B €CTCCTBCHHBIX HayKaX (BEILECTBO, SHEPTHs,
ABIIEHUE, TPOIECC, CHCTEMa, HAay4YHbIM (haKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHUs, UCCICIOBaHUE, HAOMIOJACHUE, M3MEPEHHE, SKCIIEPUMEHT M JAPYTHX), YHUBEPCAIbHBIC
y4eOHbIe JieiicTBUS (MIO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PErYJISTHBHBIC), 00CCIICYHBAIOIINE
dbopmupoBanre (YHKIMOHAIBHONH TIPAMOTHOCTH U COLIMAIIBHOW KOMIETEHIMU OO0Yy4aromuxcs,
CIOCOOHOCTh oOyuaromuxcs UCIIONIb30BaTh OCBOCHHBIE MEXIUCHIUTUTHHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCalbHble YydeOHbIC ICHCTBHS B IO3HABATENBLHOU U
COLIMAJIbHON IPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOEHUS IMPOrPaMMBbl CPEIHEro o0Iero oOpa3oBaHUs
JIOJIKHBI OTpaXkaTh:

OBiaseHue YHHBEPCAJIbHBIMHA Y4eOHBIMHU MO3HABATEJIbHBIMY 1eCTBUSIMM

1) 6a3oBbIe JJOrHYeCKHeE IeCTBHUS:

CaMOCTOSITENIbHO (POpMYIMpPOBaTh M aKTyaJlM3UpoOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIOJIB30BaTh MPH OCBOCHUU 3HAHWUN TPUEMBI JIOTHUECKOTO MBbIIUICHHS (aHAIN3a,
CHUHTE3a, CpaBHCHHS, KiIacCHHUKAIMK, OOOOIIEHHUS), PACKPBIBATH CMBICT OHOJOTHUECKUX
MOHATHH (BBIIEIATh UX XapaKTePHbIC MPU3HAKH, YCTAHABIMBATD CBS3U C IPYTUMU MMOHSATHIMH);

ONpeNeNsATh LENu JEATeIbHOCTH, 3a/laBas HapameTpbl U KPUTEPUM HUX JOCTHUKEHUS,
COOTHOCHUTB PE3YNbTAThl AEATEIBHOCTH C IOCTABIECHHBIMU LEJISIMH,

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHS Uil OObSCHEHHS (AKTOB U SIBICHUU KUBOU
TIPUPO/IHI,

CTPOHUTH JIOTUYECKHE PpACCYXJCHUS (MHAYKTHUBHBIC, JCAYKTHUBHBIC, IO aAHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYHUS B PaCCMATPUBAEMBIX SIBJICHHSX, (OPMYIUPOBATH
BBIBOJIBI U 3AKJTFOUCHUS

INPUMEHSATh CXEMHO-MOJIEbHbIE CPEACTBA JUIsSl MPEACTABICHUS CYIIECTBEHHBIX CBS3€il U
OTHOIICHUN B M3Yy4aeMbIX OMOIIOTUYECKUX OOBEKTaX, a TakKe MPOTUBOPEUYUIl Pa3HOTO Poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX,

pa3palaThIBaTh IUIaH peUIeHUs MPOOJIEeMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSl MaTepUaIbHbIX
U HeMaTepUaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€SITEIILHOCTh, OLEHHWBATH COOTBETCTBUE PE3YJHTATOB LIEISIM,
OIICHUBATh PUCKH MOCJIEACTBUHN ACSITEIbHOCTH;

KOOPAMHHUPOBATh M BBIMOJIHATH PAa0OTy B YCJIOBHUSX pPEATbHOTO, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATEILCKHE IEHCTBHS:



BJIAJICTh HaBBIKAMU Yy4€OHO-HMCCIEI0BATENbCKON U MPOEKTHOM AEATENbHOCTH, HaBBIKAMU
paspernieHus: nmpoodsieM, COCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY MOUCKY METOJIOB
peLIeHHs MPAKTUYECKUX 3a1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB MTO3HAHUS,

UCIOJIb30BaTh PAa3JIMYHblE BHUJbI JESITEIbHOCTH 10 IOJIYYEHUIO HOBOIO 3HAHUS, €ro
UHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NMPUMEHEHHIO B YY€OHBIX CHUTyalUsX, B TOM 4YMCIE IpU
CO3JIaHUH YUEOHBIX U COIHAIBHBIX TPOEKTOB;

(bopMHpOBATH HAYYHBIH THII MBIIUICHHS, BIAaJETh HAYYHON TEPMUHOIOTHEH, KIIIOYEBBIMHU
HOHATUSAMU U METOAAMU,

CTaBUTh U (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 0OPa30BaTENILHOW JEATEIILHOCTH U
KU3HCHHBIX CUTYalIUsX;

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIC CBSI3M M aKTyaJM3UpOBATh 3ajady, BBIIBUTATh
TUNoTe3y €€ pelleHus, HaXOAWThb AapryMEHThl JUId [0Ka3aTelIbCTBa CBOUX YTBEPXKJIEHUH,
3ajlaBaTh NapaMeTpbl U KPUTEPUHU PELICHNUS,

AQHAIM3MPOBATh IIOJYYEHHBIE B XOJI€ pELIEHUS 3aJaud pe3yJbTaTbl, KPUTUUYECKU
OLICHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHHE B HOBBIX yCJIOBHUSX;

JlaBaTh OLIEHKY HOBBIM CUTYaLMsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILECTBIIATh IIEJICHANPABICHHbBIN IOMCK IEpeHOca CPEJACTB U CHOCOOOB JeHcTBUSA B
po(hecCHOHATLHYIO CPEy;

YMETb IMEPEHOCUTh 3HAaHUS B  II03HABATEIbHYID M  IMPAKTUYECKYI0  0O0JacTu
KHU3HENIEATENbHOCTH;

yYMETh UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00aacTel;

BBIJIBUTATh HOBBIE HJEH, Npe/UlaraTb OPUTHHAIBHBIC TOIXOAbI M PEUICHHs, CTaBHTh
po0JIeMBbI U 3a/1a4H, JOMYCKAIOLIUE albTEPHATUBHbBIE PEIICHHUS.

3) pa6ora ¢ uHpoOpManHeii:

OPHEHTHPOBAThCS B PA3IUYHBIX HCTOYHUKAX MH(PopManuu (TEeKCTe ydyeOHOro mocoowms,
HAy4YHO-TIOMYJISIPHOM JuTepaType, OMOJIOTHYECKUX CIIOBApsSX M CIPABOYHHUKAX, KOMIIBIOTEPHBIX
0azax maHHbIX, B MHTepHeTe), aHAIU3UPOBATh HH(OPMAIMIO PAa3IUYHBIX BHIOB U (HOpM
NpeCTaBICHUs, KpUTUUECKU OLIEHUBATh €€ I0CTOBEPHOCTh M HEPOTUBOPEUHBOCTH;

(dbopMyIMpOBaTh 3ampoChl M TNPUMEHATh DPA3IUYHBIE METOABl NpPU TOUCKE M OTOOpe
Ouosornueckoi HHGpopMaIK, HEOOXOAUMOM JIJIs1 BHITIOJIHEHHS YIEOHBIX 3a/1a4;

nproOpeTaTh ONBIT HCHOJIB30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHIH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOIb30BaHUS PA3IUUYHBIX TTIOUCKOBBIX CUCTEM,;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMYy TpEACTaBICHUS OHOIOTHYECKOMH
uHpopmarmu (cxembl, rpaduKH, JUATPAMMbI, TAOJIHIIbI, PUCYHKH U IPYTOe);

UCIIOJIb30BaTh HAyYHBIH $3bIK B KadecTBE CpeAcTBa IpH paboTe ¢ OHOJOrHYecKoi
uHpOpMaLMel: TPUMEHITh XUMHUYECKUE, (PU3MUECKUEe M MaTeMaTHYeCKHe 3HaKH M CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIOJIb30BaTh M MpPeoOpa3oBBIBATH 3HAKOBO-
CUMBOJIMYECKHUE CPECTBA HAIJIATHOCTH;

BJIaJeTh HABBIKAMHU pACIO3HABAHWS W 3alIUTHl WHpoOpManuu, HWHHOPMAITMOHHON
0€301aCHOCTH JTUYHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMU J1eHCTBUAMM:

1) odmenmue:

OCYILECTBIISATh KOMMYHHMKAIIUK BO BCEX cepax KM3HM, aKTUBHO y4yacTBOBATh B JIMAJIOTe
WM JUCKYCCUU IO CYILECTBY O0OCYXIaeMoil TeMbl (YMEHHWE 3a/1aBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEJIBHO BBINIOJHEHHUS TMpeiiaraeMoil 3aayd, Y4YUTHIBATb HMHTEPECH H
COTJIACOBAaHHOCTb MO3UIUIT IPYTUX YYaCTHUKOB TUAJIOTA WIN TUCKYCCHH);



pacro3HaBaTh HeBepOaJlbHbIE CpEICTBAa OOLICHMS, IOHMMATh 3HAYE€HUE COLMAIBHBIX
3HAKOB, NPEANOCHUIOK BOBHUKHOBEHUSI KOH(QIMKTHBIX CUTYallul, yMETh CMT4aTh KOH(QIUKTHI 1
BECTH IIEPErOBOPHI;

BJIAJIETh PA3JIMYHBIMU CIIOCOOAMM OOILEHHUS W B3aMMOJAEHCTBHs, NOHUMATh HAMEPEHUs
JpYyTuX JIIOAEH, IPOSIBIATh YBaXUTEIbHOE OTHOLIEHHE K COOECeTHUKY U B KOPPEKTHOH (opme
(opMyIHpPOBATH CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHMS C HCIOJB30BAHHUEM SI3BIKOBBIX
CPEJICTB.

2) cOBMeCTHAs IeATeIbHOCTD!

NOHMMATh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIUBUAYaIbHONW paboOTHI mpU
peleHn OMOIOTUYECKON MPOoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMOAEUCTBUS NPH pellieHNH yueOHOil 3a1aun;

BbIOMpATh TEMAaTUKy M METO/bl COBMECTHBIX JEHCTBHH ¢ y4y€TOM OOIIMX HMHTEpPECOB U
BO3MO>KHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHUBA,

IPUHUMATh LEIM COBMECTHOM JAESITEIbHOCTH, OPIraHMU30BbIBaTH M KOOPIMHUPOBATH
JEUCTBUS IO €€ JOCTMXKEHMIO. COCTaBIIATH IIaH JACUCTBHM, pacHpelessaTh POJNIM C YyYETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJIA U KAXKJIOTO YYaCTHUKA KOMAaH/bI B OOIINI pe3yinbTaT
10 pa3paboTaHHBIM KPUTEPUSIM,

IpeJuiaraTb HOBBIE IIPOEKTHI, OLICHMBATHh WACH C NO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH,

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPA3JIMYHBIX CHUTyalUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OsiajeHne YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMY 1CHCTBUSIMH

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHWE 3HAaHUSA JJIs BBISIBICHHS NOpoOJieM M UX pEUIeHHs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJOIMYECKUX 3HAHUMU 1I€JIE€BBIC U CMBICIOBBIE YCTAHOBKHU B CBOMX
JEUCTBUAX M IMOCTYINKAaX MO OTHOLICHUIO K XMBOW INPUPOIE, CBOEMY 3J0POBBI0 U 3I0POBBIO
OKpYXKaroIIuX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIBHYIO NI€ATEIbHOCTh, BBIABISATH IPOOJIEMBI,
CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIE 337a4l B OOpa30BaTEIbHOM JEATEIBHOCTH H
YKU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENILHO COCTABJIAThH IUIaH PelIeHUsl MpoOIeMbl C YUIETOM HMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U TIPEANOUYTCHUH,

JIaBaTh OLIEHKY HOBBIM CUTYaLlUsIM,;

pacuMpsATh paMKH y4eOHOI0 IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

JIeJIaTh OCO3HAHHBIN BBIOOP, ApryMEHTUPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEILICHUE;

OILICHUBATh MPHUOOPETEHHBIN OMBIT;

CHocoO0CTBOBATH (POPMUPOBAHHIO M TPOSIBICHUIO IIMPOKON SPYIUIIMH B Pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYpHBI YPOBEHb.

2) CaMOKOHTPOJIb!

JaBaThb OLEHKY HOBBIM CHUTYallHsM, BHOCHTb KOPPEKTHUBBI B JESTCIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;



BJIa/I€Th HaBBIKAMH [MO3HABATEIbHON pedekcun Kak OCO3HAHHUS COBEPIIAEMbIX JACHCTBHIA
Y MBICIIUTENBHBIX MPOIECCOB, UX PE3YIbTaTOB U OCHOBAHUI, HCIIOIB30BaTh MPUEMBI pedIeKcHn
JUISL OLICHKU CUTYalluH, BbIOOpA BEPHOTO PELICHMS,;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U pTYMEHTHI IPYTHX IIPU aHAIHU3E Pe3yIbTaTOB ACSITEIbHOCTH;

3) npuHATHE e U APYTUX:

IPUHUMATH ce0sl, TIOHUMasi CBOM HEIOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI U apTYMEHTHI IPYTHX IIPU aHAIHU3E Pe3yIbTaTOB ACSTEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKY;

pa3BUBATh CIIOCOOHOCTH TOHUMATh MUP C MO3UIUH JPYroro 4YeJI0BeKa.

INPEAMETHBIE PE3YJIBTATDBI

[Tpenmetnsie pe3ynbraThl ocBoeHus nporpaMMbl COO no 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT clieu(uuecKue A1 yd4eOHOro npeamera «buoorus» HaydHble 3HAHUS, YMEHHS U
CrocoObl JEHCTBUIM 1O OCBOEHMIO, HMHTEpPHpPETAlMUd W IPeoOpa3oBaHMUIO 3HAHUM, BUIBI
NEeSTEIBHOCTH 10 MOJIyYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHMH B Pa3JIMYHbIX Y4E€OHBIX
CUTyallMsX, a TaKKe B pealbHbIX >KM3HEHHBIX CUTYyalUsX, CBS3aHHbIX C Ouosorueil. B
porpaMme NpeaMeTHbIE PE3YIbTaThl IPEICTABICHbI 10 ToJaM 00y4YeHHUs.

[IpenmerHbie pe3ynabTaThl OCBOCHHs YyueOHoro mnpeamera «buomorus» ¢ 10 knacce
JIOJIKHBI OTPaXKaTh.

c(OPMHPOBAHHOCTh 3HAHUM O MecTe W poJii OMOJOTHMH B CHUCTEME HAay4yHOTO 3HaHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHHM COBPEMEHHON €CTECTBEHHO-HAyYHOH KapTUHBI MUpa U
HAy4YHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUMCKHUX U 3apyOeKHBIX y4EHBIX-OUOJIOTOB B pa3BUTHE
6uosiornu, pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKA JUIs PELICHUS KU3HEHHBIX 337134,

YMEHHUE PacKpbIBaTh COJAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSATHM: *KHU3Hb, KIETKa,
opranm3M, Mmerabomu3M (OOMEH BEHmIECTB M MNPEBpAlllCHUE HSHEPruH), TOMEOCTa3
(camoperynsims), ypOBHEBas  OpraHM3allsi JKUBBIX  CHUCTEM, CaMOBOCIIPOW3BE/ICHHE
(penpomykuus), HaCJIEACTBEHHOCTh, H3MEHYHUBOCTB, POCT M Pa3BHUTHE;

YMEHHE H3Jarath OHMOJIOTHYECKHE TEOpUH (KJIETOYHAas, XPOMOCOMHAs, MyTallMOHHas,
ICHTpalbHasl JIoTMa MOJEKYJIsApHO# Ouonoruu), 3akonbl (I. Mennens, T. Moprauna, H. U.
BasuiioBa) u yueHus (0 meHTpax MHOTO0Opa3us M MPOUCXOXKICHHS KYIbTypHbBIX pacTenuit H. U.
BasuiioBa), onpenensaTh rpaHHUIBI UX TIPUMEHUMOCTH K JKUBBIM CUCTEMaM,;

yYMEHHUE BIaJIeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJIOTMHU: HAOJIOJCHUE M OIMCaHHE
KUBBIX CHUCTEM, IIPOLECCOB U SBJICHUN, OpraHu3alus M TPOBEICHHE OHOJIOrHYECKOro
DKCIIEPUMEHTA, BBIJIBM)KCHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIEAYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE IOJYYEHHBIX PE3yJIbTAaTOB, HCIOJb30BAHHBIX HAYYHBIX MOHSATHH,
TEOPHUH U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJbI HA OCHOBAaHUU IIOJIyYEHHBIX PE3YJILTATOB;

YMEHHUE BBIIEIATh CYHIECTBEHHBIC NPHU3HAKH BHUPYCOB, KJIETOK IPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH IMPOLECCOB. 0OMEHa BELIECTB U
NpeBpallieHusl SHEPTUU B KIETKE, (OTOCHHTE3a, IIACTUYECKOTO M JHEPreTH4ecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, ME03a, OILUIOAOTBOPEHUS, PAa3MHOXKEHUs, MHIUBUAYAJIbHOIO Pa3BUTH
opranusMa (OHTOreHe3);

YMEHUE NPUMEHATh MOITYy4YEeHHbIE 3HAHUA U OOBACHEHHs OMOJOTMYECKUX MPOLECCOB U
SIBJICHUH, JJIS1 IPUHATHS IPAKTUYECKUX PELICHUH B MOBCEIHEBHON KHU3HHU C IIETBI0 00ECTIeYeHHS
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIOAEH, COOMIOACHUS HOPM



rPaMOTHOTO TOBEACHHUSI B OKpYXKarollel NPUPOAHONW cpene, MOHMMAaHHE HEOOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMOJOrMM M OMOTEXHOJIOTUH JJIsl paliOHAILHOTO
NPUPOAONOIH30BAHNS,

YMEHHME pellaTh »JJIEMEHTAapHbIE TEeHEeTHYECKHEe 3a/Jayd Ha MOHO- U JUTHOpUAHOE
CKpEeIllMBaHKE, CUEIUIEHHOE HACEI0BaHUE, COCTABIATh CXEMbl MOHOTHUOPUIHOTO CKPEIIMBaHUs
JUTSA TIpeJICKa3aHusI HAaCJIeOBaHUs IPU3HAKOB Y OPraHU3MOB,;

YMEHHUE BBINOJHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PaldoThl, COONIONATh MpaBUiIa MPU
paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYAOBaHHUEM,

yYMEHHE KPUTHYECKH OIICHMBAThb W HMHTEPIPETUPOBATH HHPOpPMAIUI0 OHUOJIOTHMYECKOTO
COZICPKaHMS, BKJIIOYAIOLIYIO TICEBJOHAYYHBIC 3HAHUS M3 PA3IMYHBIX HCTOYHUKOB (CpeicTBa
MaccoBOi MH(pOPMAIMH, HAYYHO-TIONYJISIPHbIC MaTePHaibl), STUYECKUE aCIICKTHl COBPEMEHHBIX
UCCJIEIOBaHHM B OMONIOTHH, MeIULIMHE, OMOTEXHOJIOTUH,

YMEHHME CO3/1aBaTh COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIIeHHs, 0000IIas
Onoyornvyeckyro HMHGOpPMAIMIO H3 HECKOJIBKUX HCTOYHHMKOB, TIPAaMOTHO HCIOJIb30BATh
HNOHSTUWHBIN anmnapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO yacoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne n/m P Konrpoabnubie IIpakTuyeckue (ncpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
JKuBbIe CHCTEMBI M X OpPraHH3aIUs 1 bubmmorexa [IOK
p H https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmmorexa [JOK
P https://m.edsoo.ru/7f41c292
KuzHenesTenbHOCTh KIETKU 6 bubmorexa HOK
A https://m.edso0.ru/7f41c292
PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnencTtBeHHOCTh M N3MEHYHNBOCTH 3 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka LIOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
PezepBHOE Bpemst 1 bubmorexa [IOK
P P https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 0 4



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

HOYPOYHOE IINTAHUPOBAHHUE

10 A KJIACC
KoJsun4yecTBo yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Koutposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTeibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 1.09 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo1bI TO3HAHUS KUBOU MIPUPOJIBI.
[TpakTiueckas padota Ne 1
2 «/cronp30BaHUE pa3IMYHBIX 1 0.5 8.09 bubmorexa LHOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YICHUN
OMOJIOTHYECKUX 00BEKTOB»
3 buonornyeckue cuctemsl, MpoLECCH 1 15.09 bubnuorexa [JOK
¥ UX H3y4CHHE ' https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIETKU. Boma n 1 9909 bu6mmoreka [IOK
MUHEPAIbHbIE COJIH ' https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1 29.09
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHEe
Karajau3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3ydenue 1 05 6.10 bubnuorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIa3bl
WM KaTayasbl)»
bu6mmorexa [IOK
7 J 1 13.10
riteBonL. Jiurm et https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 H .ATOD 20.10
YIJICHHOBBI® KHCIOTR https://m.edso00.ru/863e6d5c
9 Hcropus u MeTOIbl U3y4EHHUS 2710 bubnmorexa [JOK
kieTku. Knetounas Teopus ' https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xuBas 1011
cucreMa
CtpoeHue dyKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 17.11 https://m.edso0.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpOTpENapaTax u ux
OTICaHUEe»
bu6mmoreka [IOK
12 24.11
(O6MeH BeILIECTS HIIK META00THIM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
. 1.12
13 ®orocnites. Xemocuntes https://m.edso00.ru/863e7c98
bu6mmoreka [IOK
14 i 8.12
HepreTiicciuii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KIeTKH. Jlenenue
kjeTku. Muros. JlabopaTopHas BuG 110K
nonroTexa
e . 15.12
15 pabota Ne 3 «Habnronenune Muros3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOTIpEmapaTax»
buocunTe3 Oenka. Peakmus bu6mmoreka [IOK
16 22.12
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 T — 29.12
panciut — buocunTes benka https://m.edso0o.ru/863e796e
18 Hexnerounsie GopmbI )KU3HU — 12.01 bubmuorexa [JOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMBI pa3MHOKEHHUST OPTaHU3MOB 19.01 https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meii 26.01

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnorexa [JOK

21 0.5 2.02
«3y4eHune CTpOeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenaparax»

99 NunuBuayansHOE pa3BUTHE 9.02 bu6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o 16.02 bubnnorexka [JOK
HacJIeACTBEHHOCTH U N3MEHYUBOCTHU ' https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACTIEIOBaHUS

24 MpU3HaKoB. MOHOTHOpHIHOE 1.03 bubmorexa [JOK

P ' P ' https://m.eds00.ru/863e8878
CKpEIIMBaHKe
WTHOPUIHOE CKpeIIUBaHUE. 3aKOH
25 f{lesaBMF():Hf/[oro Har::nI: OBaHUs 8.03 bubmorexa [JOK
g ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CleruieHHOe Hacae10BaHUE
npusHakoB. JIaboparopHas pabota
Ne 5 «M3yuenue pe3ynbTaToB bubnuorexa [IOK
26 0.5 15.03
MOHOTHOPHIHOTO U TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHM Y APO30( MBI HA
TOTOBBIX MUKpOTIpEapaTax»
27 I'eneruka nmona. HacnenoBanue 22.03 bubmuoreka [JOK



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

MPU3HAKOB, CUEIJICHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
W3menuuBocth. Henacnencrennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. Uzyuenue bubnnorexa [HOK
28 . 1 0.5 5.04
MOIU(DHUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psifia U
BapHUAIlMOHHON KPUBON»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlabGopaTopHas pav60Ta No 7. 1 05 12.04 bubnnorexa [JOK
«AHaM3 MyTalui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpErapaTax»
bubmuoreka [JOK
30 Petetitka seropeka 1 19.04 https://m.eds00.ru/863e8d78
PesepBHsIit ypok. O60011EHIE TIO
31 TeMe «HacnencTBeHHOCTh U 1 26.04
U3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 Cenexuys Kak HayKa U MpoIiecc 1 17.05 https://m.eds0.ru/863e9214
33 MeToabI ¥ TOCTHXKEHHS CEJIEKIINU 1 24.05 bu6nmoreka [JOK
pacTEeHNUH U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHosorus xak orpacib 1 31.05 bubnnorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

10 b KJIACC
KoJsun4yecTBo yacoB JJIeKTPOHHbBbIE
Ne Hara undgposbie
Tema ypoka Koutposbubie IIpakTnueckue
n/m Bcero u3yueHusi  oOpazoBaTeibHbIE
padoThI padoTsbI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 5.09 https://m.eds00.ru/863e6122
https://m.edso0o.ru/863e632a
MeTo1bI TO3HAHUS KUBOU MPUPOIBI.
[TpakTiueckas padota Ne 1
2 «HMcnonp30BaHue Pa3IUIHBIX 1 0.5 12.09 bubmorexa [JOK
P ' ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YICHUN
OMOJIOTHYECKUX 00BEKTOB»
3 buonornyeckue cuctemsl, MpoLECCH 1 19.09 bubnuorexa [JOK
¥ UX U3y4eHHE ' https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KIETKU. Boma n 1 96.09 bu6mmoreka [IOK
MUHEPAIbHbIE COJIH ' https://m.eds00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1 3.10
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OHOJIOTHYECKHEe
Karajau3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3ydenue 1 05 10.10 bubnuorexa [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha IpUMepe aMHIa3bl
WM KaTayasbl)»
bu6mmorexa [IOK
7 J 1 17.10
riteBonL. Jiurm et https://m.eds00.ru/863e6870



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

bubmuoreka [JOK

8 H .ATOD 24.10
YIJICHHOBBI® KHCIOTR https://m.edso00.ru/863e6d5c
9 Hcropus u MeTOIbl U3y4EHHUS 711 bubnmorexa [JOK
kieTku. Knetounas Teopus ' https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas 1411
cucreMa
CtpoeHue dyKapuoTUYECKOM KIETKH.
Jlaboparopnas pabota Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuoreka [IOK
11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 21.11 https://m.edso0.ru/863e6ff0
OaxTepuii 101 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716c
TOTOBBIX MUKpOTpENapaTax u ux
OTICaHUEe»
bu6mmoreka [IOK
12 28.11
(OOMeH BeLLIECTE HIK META00HIM https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
. 5.12
13 ®orocnites. Xemocuntes https://m.edso00.ru/863e7c98
bu6mmoreka [IOK
14 i 12.12
HepreTiicciuii 0omen https://m.edsoo.ru/863e7aae
JKu3zHeHHBIN UK KIeTKH. Jlenenue
kjeTku. Muros. JlabopaTopHas BuG 110K
nonroTexa
e . 19.12
15 pabota Ne 3 «Habnronenune Muros3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOpeIlIKa JyKa Ha
TOTOBBIX MUKpOTIpEmapaTax»
buocunTe3 Oenka. Peakmus bu6mmoreka [IOK
16 26.12
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 T — 9.01
panciut — buocunTes benka https://m.edso0o.ru/863e796e
18 Hexnerounsie GopmbI )KU3HU — 16.01 bubmuorexa [JOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCBI

https://m.edsoo.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI pa3MHOKEHHUST OPTaHU3MOB 23.01 https://m.edso00.ru/863e81b6
https://m.edso0o.ru/863e831e
bu6mmoreka [IOK

2 Meii 30.01

0 eHos https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MMOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
JlaGopaTtopnast pabota Ne 4 bubnnorexa [JOK

21 0.5 6.02
«3y4eHune CTpOeHUs MOJIOBBIX https://m.eds00.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOIIpenaparax»

99 NunuBuayansHOE pa3BUTHE 13.02 bu6mmoreka [JOK
OpraHu3MOB ' https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o 90.02 bubnnorexka [JOK
HACJIEJICTBEHHOCTH U U3MEHUYNBOCTH ' https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEIOBaHUS Eub 10K

nonroTeKa
24 .M 27.02
MpU3HaKoB. MOHOTHOpUTHOE https://m.eds00.ru/863e8878
CKpEIIMBaHKe
WTHOPUIHOE CKpeIIUBaHUE. 3aKOH
25 f{lesaBMF():Hf/[oro Har::nI: OBaHUs 5.03 bubmorexa LOK
g ' https://m.eds00.ru/863e89a4
MIPU3HAKOB
CleruieHHOe Hacae10BaHUE
npusHakoB. JlabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbTaToB bubnuorexa [IOK
26 0.5 12.03
MOHOTHOPHIHOTO U TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKpEIIUBaHM Y APO30( MBI HA
TOTOBBIX MUKpOTIpEapaTax»
27 I'eneruka nmona. HacnenoBanue 19.03 bubmuoreka [JOK



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

MPU3HAKOB, CUEIJICHHBIX C TIOJIOM https://m.edso00.ru/863e8c60
W3menuuBocth. Henacnencrennas
M3MEHYMBOCTb. JIabopaTopHas
pabota Ne 6. Uzyuenue bubnnorexa [HOK
28 . 1 0.5 9.04
MOIU(DHUKAITMOHHOW U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHKE BAPUALIMOHHOTO Psiia U
BapHUAIlMOHHON KPUBON»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlabGopaTopHas pav60Ta No 7. 1 05 16.04 bubnnorexa [JOK
«AHaM3 MyTalui y 1po30(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpPOIIpErapaTax»
bubmuoreka [JOK
30 Perieritia wenosexa 1 23.04 https://m.eds00.ru/863e8d78
PesepBHsIit ypok. O60011EHIE TIO
31 TeMe «HacnencTBeHHOCTh U 1 30.04
U3MEHYMBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (Ceeiiuit Kax Hayka i npouece 1 705 https://m.eds00.ru/863e9214
33 MeToab! 1 JOCTHIKEHUS CEIIEKIIUU 1 14.05 bu6nmoreka [JOK
pacTeHui U )KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHosorus xak orpacib 1 91.05 bubnnorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO YACOB I10 34 4

[TPOTPAMME



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













YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

Agtoper:B. B. Ilaceunuk, I'. I'. IlIsenos, A. A. Kamenckuii, A. M. Py6uos, 3. I'. ['anontox

W3 cepun: Jlunust sxusuu (ITpocsenicHme)

METOINYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

[Tporpammel 1151 0011€00pa3oBaTENBHBIX yupexkaeHui. buomorus 10 it

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru Eaunast koseknus nudpoBbix 00pa30BaTebHBIX PECYypPCOB
http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Ton6opka nHTepHET-MaTEPHATIOB ISt
YUUTENEN

OHMOJIOTHY 110 Pa3HBIM OMOJIOTHYECKUM JUCIUILTHHAM.

http://interneturok.ru/ lutepHeT ypoku OHIIAH.

Wwww.bio.nature.ru— Hay4Hble HOBOCTH OMOJIOTHH;

WWW.edi0S.ru — DiI0¢ — HEHTP JUCTAHIIHOHHOTO 00Pa30BaHuUS;

denepanbHbIi IEHTP HHPOPMAIIMOHHO-00pa3oBaTelibHbIX pecypcoB (PLIUOP)
http://fcior.edu.ru

Bce mns yunrens 6uonoruu http://bio.1september.ru

OtkpsiThiit kosuIek: bruonorus http://college.ru/biologiya/

Best 6uonorus http://www.sbio.infohttp://www.uchportal.ru — yautensckuit mopran
(Meroauueckue

pa3paboTKH I YPOKOB OMOJIOTHH, ITPE3CHTAIHH);

http://www.uroki.net — pa3paboTky ypoKOB, CIIEHApHH, KOHCIIEKTHI, IOYPOYHOE TNIAHUPOBAHHE;
http://Www.it-n.ru — ceTb TBOpUECKHUX YUUTEICH;

http://festival.1september.ru/ - ypoku u mpe3eHTanuy;

http://infourok.org/ — pa3paboTku ypoKOB, Mpe3eHTALINH.

Otkpsitast 6uosTorust (MOHBIA HHTEPAKTHUBHBIA Kype OHOJIO
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA3OBATEJIBHOI'O
MPOILIECCA

YYEBHOE OBOPYJOBAHUE

CripaBo4Hble TaOIUIIBI, T€YATHBIE TOCOOMS, KOMIUIEKTHI 3JIEKTPOHHBIX Ta0JIHII,
nH(GOPMallMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA U (PPOBbIE KOMIIOHEHTHI yueOHO-
METOAMYECKOT0 KOMILIeKca, In(ppoBbie 00pa30BaTesIbHBIE PECypChl IO Kypcy 6uonoruu 7-9
KJIacc, 3KpaHHO-3BYKOBBIE TIOCOOUS U JP.

OBOPYJAOBAHME JIUIA ITPOBEJAEHUS JIABOPATOPHBIX,
MMPAKTUYECKHX PABOT, IEMOHCTPAIIUI

TexHuyeckue cpeacTBa o0yueHus. YueOHO- MPaKTUIECKOe U yIeOHO- JTabopaToOpHOe
000py0BaHKE: . KOMIUIEKT MOCYABI ¥ MPUHAJICKHOCTEH TSl POBEACHHS Ta00PATOPHBIX
paboT,Tyra pyqdHasi, MUKPOCKOTI CBETOBOM IIKOJBHBIN,MUKpOIIpenapatsl 1 ap. Komriekt
obopynoBanus udposoit naboparopun ' Touka pocra”


https://www.litres.ru/author/vladimir-pasechnik/
https://www.litres.ru/author/gleb-shvecov/
https://www.litres.ru/author/andrey-aleksandrovich-kamenskiy/
https://www.litres.ru/author/a-m-rubcov-32255068/
https://www.litres.ru/serii-knig/liniya-zhizni-prosveschenie/
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