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HHOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMMsbl 1o OUOJIOTMH TEOPETUUECKYIO OCHOBY JJISl OTIpEAeSIEHUs IOIX0/I0B
K (opmupoBaHHIO coAepxkaHHus ydeOHoro mnpenmera «buonorus» cocTaBuiIM: KOHLENTYyaJlbHbIE
nonoxeranss PI'OC COO o B3auMo0OyCIOBIECHHOCTH LIEJEH, COACPXKAHUSA, PE3YIbTaTOB 00ydYeHUs U
TpeOOBaHUI K YPOBHIO TOATOTOBKM BBIMTYCKHHMKOB, MOJOXEHHS 00 OOLIMX WENsAX M NPHHLIUMNAX,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSIHHE CUCTEMbI CpeAHero obiero oopasoBanus B Poccuiickoit
Oenepanuu, a TaKkKe MOJOKEHUsS 0 crenuduke Onosoruu, e€ 3HaUeHUU B TTO3HAHUU >KUBOM MPUPOJIBI
u o0ecredyeHHur CYIIECTBOBAHMS yesoBedeckoro oobmiectBa. CoriacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTIpeJIeJIeHbl OCHOBHBIE (DYHKIIUH ITPOTPAMMBI 10 OUOJIOTUH U €€ CTPYKTYpa.

[IporpamMma 1o Owonoruu AaéT MpeACTaBIEHUE O IENsX, 00 oOmiei crpaTteruu OOydeHWS,
BOCIHUTAHMSI U Pa3BUTHUSL OOydaroluXcs cpelcTBaMu ydueOHoro npeamera «buomorusy», ompenenser
o0s13aTeNbHOE MPEAMETHOE COJEp)KaHUE, €ro CTPYKTYpYy, paclpeleleHHe IO pas3iesiaM U TeMmaw,
PEKOMEHAYEeMYIO TIOCIIEIOBATEIbHOCT U3YUEHHs YUeOHOTO MaTepuana ¢ y46TOM MEXKIIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSI3€H, JIOTUKM OOpa30BaTENBbHOTO MPOIECCa, BO3PACTHBIX OCOOCHHOCTEH
00y4arouxcs.

B nporpamme 1mo Ouonoruu Takke YYUTHIBAIOTCA TPeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM W TPEAMETHBIM pe3yiabTaraM oOydeHuss B (HOPMUPOBAHMHM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEILHON AEATEIbHOCTH/ydeOHBIX AEUCTBUI 00YJaIOUIMXCS TI0 OCBOCHHIO COJIEPIKAHUS
Ouoaoruueckoro oopazoBaHusl.

B nporpamme mno Ouonorum (10-11 xmaccel, 0a30BBI YypOBEHB) pealnu30BaH MPUHIIUI
MIPEEMCTBEHHOCTH B M3YYE€HUU OMOJIOTHH, Oiarogaps 4ueMy B HEH MPOCMaTPUBACTCS HANPaBICHHOCTh
Ha pa3BUTHE 3HAaHUH, CBS3aHHBIX C (OPMHPOBAHHUEM ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
LIEHHOCTHBIX OPHEHTALUNA JIMYHOCTH, HKOJOTMYECKOTO MBINUICHHS, MPEICTaBICHUNH O 370POBOM
oOpa3ze KH3HU U OEpeKHBIM OTHOILIEHHEM K OKpyXKarouleil mpuponHoil cpexe. [lostomy Hapsny c
M3ydeHHeM O0IEeOnOIOTHIECKUX TEOPHH, a TAK)Ke 3HAHUN O CTPOCHUH JKUBBIX CUCTEM Pa3HOTO paHra
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IPOLECCOB B IMpOrpamMMe IO OHOJOTUH YAETICHO
BHUMAaHHE HMCIIOJIb30BAaHUIO MOJYYEHHbIX 3HAHUN B MOBCEIHEBHON JKU3HU JUISL PELICHUS MPUKIAIHBIX
3aJa4, B TOM 4uclie: NpOopMIAKTUKN HACIEeICTBEHHBIX 3a00JI€BaHHUN YeJI0BEKa, MEIUKO-TEHETUYECKOTO
KOHCYJbTUPOBaHUs, OOOCHOBAHMS 3KOJOTMYECKH II€JIeCO00pa3HOro IMOBEACHUS B OKpYKarolen
MIPUPOJHOM cCpelle, aHaIW3a BIUSHUA XO3AWCTBEHHOW [EATEIbHOCTH 4YEJIOBEKa HAa COCTOSTHUE
IPUPOJHBIX M HCKYCCTBEHHBIX 3KOCHUCTEM. YCHUJIEHME BHUMAHHS K NPUKIAJHOW HaNpaBICHHOCTH
yuyebHoro mnpenmera «bHOJOTHS» NPOJUKTOBAHO HEOOXOAMMOCTBIO OOECIEeYeHHs YCIOBHH s
pemieHusi OJHOM W3 AaKTYalbHBIX 3a7ad IIKOJBHOTO OWOJIOTHYECKOro o00pa3oBaHuWs, KOTOpas
npeamnoiaraetT (GOpMHpPOBaHHE y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHUSIM
JMHAMUYHO pa3BUBAIOLIETOCS COBPEMEHHOTO MUDA.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHHs 3aHUMaeT BaxkHoe MecTo. OHa
obecrieunBaeT popMUpPOBaAHUE Yy 00YUAIOIIMXCS MPEJACTABICHUN 0 HAYYHOW KapTHHE MUPA, pACITUPSIET
1 00001IaeT 3HaHUS O YKUBOH MPHPOJIE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOW OpTaHU3AINH U
HBOJIIOIUM, CO37a€T YCIOBHMS JUIsl: TIO3HAHUS 3aKOHOB JKMBOM TNpHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/I0POBOT0 U 0e30MacHOro o0pasa >KU3HHU, HIKOJIOTHUECKOTO
MBIIIUIEHUS, IEHHOCTHOTO OTHOIICHUS K )KUBOU MPUPOJIE U YETOBEKY.

Bosbmoe 3HaueHWe OMONOTHS MMEET TAKKE NIl PEIICHHUS BOCIHTATENFHBIX M Pa3BUBAIOIINX
3aad  cpeAHero oOmiero o0pa3oBaHHWs, COLHUATM3alMK oOydarouuxcs. M3ydeHue Ouosoruu
obecrieynBaeT ycnoBHA JUIS  (OPMHUPOBAHUS ~ MHTEIUIEKTYyaJbHBIX, KOMMYHUKALMOHHBIX U
WH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHYECKOW KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIlUM OHOJIOTUYECKUX
3HaHUI C TPENCTABICHUSMH W3 JPYTHX YYeOHBIX TNPEIMETOB, B YAaCTHOCTH, (DU3HWKH, XUMHH H
reorpadguu. Ha3BaHHbIE MOJIOKEHUS O MpeIHA3HAYEHUHN yueOHOro npenmera «buonorusy cocraBmin



OCHOBY [UIsl OIpENeJIeHHs] TMOAXOJOB K OTOOpY H CTPYKTYPHPOBAHHUIO €ro COJepKaHus,
MPEJICTABICHHOTO B IPOrpaMMe 0 OMOJIOTHH.

Ot60op coxepxkanust yuyeOHOTOo Tipeamera «buosorus» Ha 06a30BOM YPOBHE OCYIIECTBIEH C
MO3UIUI  KYJIbTYPOCOOOPAa3HOrO0 MOJX0Ja, B COOTBETCTBHHM C KOTOPHIM OOydYaromIuecs IOJIKHBI
OCBOUTH 3HAHMSI W yMEHHS, 3HAa4YUMbIe s (OopMHUpOBaHUS OOIIEH KYJIBTYpHI, ONPEACITSIONINE
aJICKBaTHOE TIOBEJICHHWE 4YEJIOBEKAa B OKPYXKAIOIIEH MNPUPOTHONW Cpele, BOCTpeOOBaHHBIE B
MMOBCETHEBHON »KU3HM M TMPAKTHYECKOW neaTeabHOCTH. Ocoboe MecTo B ITOM CHCTeME 3HaHUU
3aHMMAIOT 3JIEMEHTHI COJEP)KAHUS, KOTOPbIE CIIy>KaT OCHOBOM it (hOpMUPOBAHUSI MPEACTABICHUN O
COBPEMEHHOM EeCTECTBEHHO-HAyYHOW KapTHUHE MHpa M IEHHOCTHBIX OPHUEHTAlUSAX JIMYHOCTH,
CHOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa3oBaHUs.

CTpykTypupoBaHUE COJCpKaHUS Y4eOHOro wmaTepuaja B MporpaMMe [0 OHOJOTUH
OCYILIECTBJIICHO C YYETOM NMPUOPUTETHOTO 3HAUCHUS 3HAHUI 00 OTIUYUTEIHHBIX OCOOCHHOCTSX KUBON
MIPUPOJBI, O €€ YPOBHEBOIN OpraHU3aIMH U 3BOJIOLUUU. B COOTBETCTBUU € 3TUM B CTPYKTYpE Y4EOHOTO
npenMera «bUOJIOTHS» BBIIEICHBI CICAYIONINE COJAepKaTelabHble JIMHUU: «bHONOrHsS Kak Hayka.
Metonel HaydHOro mo3HaHUs», «Kierka kak Ouonormdeckas cucreMay, «OpraHusMm Kak
Ouosorudeckas cucreMay, «CucreMa U MHOTooOpa3ue OpraHHYeCKOro MHUpa», «IBOJIOLHMS >KUBOU
MPUPOABI, «IKOCUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH.

Lenp wusydenuss yueOHOro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00yJaOIMUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpTraHHW3aIiy >KHBBIX CHUCTEM Pa3HOTO
paHra u npuoOpeTeHne YMEHHI MCHOIb30BaTh ATH 3HAHUS JUIS TPAMOTHBIX NEHCTBHUN B OTHOIICHUU
00BEKTOB KUBOW MPUPOJIBI U PEILICHUS PA3INYHBIX )KU3HEHHBIX TPOOIIEM.

Joctmkenne T1end  HW3ydeHHs ydeOHoro mpeamera «buonorums» Ha 0a30BOM  ypOBHE
o0ecrieunBaeTCs PeIeHueM CIISAYIOMNX 3a1a4:

OCBOEHHE OOYYAIOIIMMHCS CUCTEMbl 3HAHUN O OUMOJIOTMYECKUX TEOpHUAX, YUEHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, MPaBUIIax, CIYXKaIIUX OCHOBOU sl GOpMHUPOBAHUS MPEICTABICHUHN O
€CTECTBCHHO-HAYYHOH KapTHHE MHUpPA, O METOJaX HAyYHOTO IMO3HAHWS, CTPOCHHH, MHOTOOOpa3nH U
OCOOCHHOCTSIX JKMBBIX CHCTEM PAa3HOTO YPOBHS OPTaHU3AIMH, BBUIAIOIIUXCS OTKPBITHIX U
COBPEMEHHBIX HCCIIEAOBAHUIX B OMOJIOTHH;

dbopMupoBaHue y OOYYaIOIIUXCS TO3HABATEIbHBIX, WHTEIUIEKTYallbHBIX W TBOPYECKHX
CIOCOOHOCTEH B IMpoIiecce aHAIN3a JAHHBIX O MYTSIX Pa3BUTHS B OMOJIOTHH HAYYHBIX B3TJISIOB, HICH U
MTOJIXO0JIOB K U3YUEHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIlNY;

CTaHOBJIEHHE y OOydYaromuxcs oOmel KyabTyphl, (QYHKIMOHATBHON TPaMOTHOCTH, pa3BUTHE
YMEHHUH OOBSICHATh M OLIEHWBATH SIBICHUS OKPYXKAIOIIETO MHpa XUBOW MPUPOJB Ha OCHOBAHUU
3HAHWUU U OIBITA, TOJYYEHHBIX TPU U3YICHUN OMOJIOTHH;

(dhopMupoBaHHE Y 00YJAOIIUXCS YMEHHI WILTIOCTPUPOBATH 3HAYCHHE OMOJIOTUYECKUX 3HAHUH B
MPAKTUYECKONH JEATEIbHOCTH YeJIOBEKa, PAa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHI;

BOCIIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHHUS YEJIOBEKOM JKUBOW IPHUPOJIHI,
HE0OXOIMMOCTH OEpEe’KHOTO OTHOIICHHUS K HEH, COONIOJACHHS 3TUYCCKUX HOPM TIPHU IMPOBEIACHUU
OMOJIOTMYECKHUX UCCIIEIOBAHUNL;

OCO3HAaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWKA JUIsl TOBBIIICHUS YPOBHS SKOJOTHYECKON
KYJBTYPBI, 111 (JOPMUPOBAHUS HAYIHOTO MUPOBO33PCHHS,

MPUMEHEHHE TPUOOPETEHHBIX 3HAHUH W YMCHUH B TIOBCEHEBHOW JKHM3HH I OICHKH
MOCIIEACTBUI CBOEH NEATEILHOCTH MO OTHOIICHHIO K OKPYXAIOMIeH cpejie, COOCTBEHHOMY 3/I0POBBIO,
000CHOBaHUE U COOIOIeHNE Mep MPO(PUITaKTHKH 3a00JIeBaHUH.

B cucreme cpemgnero oOmiero obpaszoBanusi «buosorus», mzydaemass Ha 0a30BOM YPOBHE,
SBJIICTCS O00SA3aTeIbHBIM y4EOHBIM TIPEIMETOM, BXOJSIIIMM B COCTaB MPEIMETHOW 0O0JacTH
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHIY.



Jns n3ydenus Ouonornu B 10 kimacce Ha 0a30BOM YpPOBHE CpeIHEro 0OIIero oOpa3oBaHUS
OTBOJUTCS 34 yaca (1 qac B HEJICTTIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Tema 1. Bnosnorus kak Hayka.

buonoruss xak Hayka. CBsA3b OHOJOTMM C OOIIECTBEHHBIMH, TEXHHUECKUMH W JPYTUMH
€CTeCTBEHHBIMU HayKaMmu, (Quiocoduelt, STUKOH, OSCTeTHUKOW U mpaBoM. Ponp Ouonorun B
(dhopMUpOBaHUM COBPEMEHHOI Hay4YHOH KapTUHBI Mupa. CuctemMa GMOJIOTHYECKUX HaYK.

MeToapl MO3HAHUS SKUBOM MPUPOAbI (HAOMIOIEHUE, SKCIEPUMEHT, ONHMCaHUEe, W3MEpEHHeE,
KJaccu(uKanus, MOICTTMPOBAHNE, CTATUCTUYECKAss 00pabOTKa JaHHBIX ).

JdemMoHcTpanum:

[Toptpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, /. Yorcon nu ®@. Kpux.

Tabnuis! u cxeMbl: «MeTo/IbI TO3HAHUS )KUBOW PUPOJIBI».

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[Ipaktuyeckas pabdora Ne 1. «lcmonb30BaHWe pPAa3IMYHBIX METONOB IMPH HW3YUYCHHH
OMOJIOTrNYEeCKHX 00BEKTOBY.

Tema 2. ’KuBble cucTeMbI M X OPraHU3aI U,

Xusble cuctembl (OMOCUCTEMBI) KaK IpeaMET U3ydyeHus Onosoruu. OTiInuue KUBBIX CUCTEM OT
HEOPraHWYECKOU IPUPOJIBI.

CaoiicTBa 6MocucTEM U UX pa3HOOOpasue. YPOBHU OpraHU3alMl OMOCUCTEM: MOJEKYISIPHBIN,

KJICTOYHBIH, TKaHEBBIH, OpTraHU3MEHHBIH, HOMYJISAIMOHHO-BUI0BOH, 9KOCUCTEMHBIH
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.
JdemoHcTpaumnu:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKU KU3HU», «Y POBHU OPraHU3ALMH KUBON IPUPOIBI».

Ob6opynoBanue: Mmoaens Moiekynsl JJHK.

Tema 3. XumMu4ecKuii cocTaB U CTPOEHHE KJIETKH.

XVUMUYECKUN COCTaB KIETKH. XHUMUYECKHE DIIEMEHTBI: MAaKPOAJIEMEHTbI, MUKPO3JIEMEHTHI.
Bozna u MuHepanbHbIe BELLIECTBA.

@OyHKIUY BOABI 1 MUHEpAJIbHBIX BellleCTB B KieTke. [lonepkanue ocMoTHueckoro 6anaHca.

benku. CoctaB u ctpoeHue 0enkoB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnMble u
3aMEHUMBIE AMHUHOKHUCIOTHI. AMUHOKHUCIOTHBIM COCTaB. YPOBHHU CTPYKTYPhI O€IKOBON MOJIEKYJIbI
(mepBUYHAas, BTOpUYHAs, TPETUYHAs M YETBEPTHYHAs CTPYKTypa). XHMHUYECKHE CBONCTBA OENKOB.
buonornueckue pyHKINN OEIKOB.

®epMeHThl — Ouonoruueckue Karaimuzatopbl. CTpoeHue (epMeHTa: akTHUBHBIM LIEHTD,
cyoctparHas cneuuduunoctb. Kopepmentsl. Buramunbl. OTinnuns GepMEHTOB OT HEOPTraHUYECKHX
KaTaJanu3aTopoB.

VYraeBoasl: MoHOcaxapuibl (TJIOKO3a, pubo3a M JAe30Kcupu003a), aucaxapujbpl (caxaposa,
JIAKTO03a) U MoJIncaxapuabl (Kpaxmal, TIIMKOTeH, LeJIo03a). buonornueckne GyHKIMN YIi€BOIOB.

Jlununel: Tpurnuuepuasl, gochomunuasl, crepouasl. ['napodunbHO-rUAPOPOOHBIE CBONCTBA.
buonornueckue ¢ynkuuu nunuaoB. CpaBHEHHE YIJIEBOAOB, OCIKOB M JIMIHIOB KaK HCTOYHUKOB
SHEPTrUH.

Hykneunoseie kucnorel: [IHK um PHK. Hykineornapl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenue u pynkunu JJHK. Crtpoenue un pynkunn PHK. Buast PHK. AT®: ctpoenue u pyHkuuu.

[uTonorus — Hayka o kierke. Kinerounas Teopust — npumep B3aUMOACUCTBUS UAeH U (aKkTOB B
Hay4YHOM ITI03HAHUU. METO/Ibl U3yUEHUS KIETKU.

Krnerka kak wnenoctHas skuBas cuctema. OOmMe NpU3HAKU KIETOK: 3aMKHYyTas Hapy)KHas
MeMOpaHa, mosekyinsl JIHK kak renerndeckuii anmnapar, cuctema cuHTe3a Oelnka.



Tunbl  kieTOK:  JyKapuoThyeckas U mpokapuoTuueckas. (OcCOOEHHOCTH  CTPOCHHS
npokapuoTHyeckon kietku. Knerounass crenka Oaxtepuil. CTpoeHHE SyKapHOTHYECKOH KIIETKH.
OCHOBHBIE OTIUYHS PACTUTEIBHOMN, YKUBOTHOU U TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAas CTEHKAa, IJIMKOKAIMKC, UX (QYHKLHUU.
[Tna3maruueckass wmemOpana, e€ cBoiictBa u ¢yHkuumu. LluTorumasma u  e€ OpraHoupbl
OpnnomemOpannble opraHouabl kietku: OIIC, anmapat [osnbixu, sim3zocomsl. IlomyaBTOHOMHBIE
OpraHouzbl KIETKU: MUTOXOHJPHH, IUIacTUAbL. [IponcxokieHne MHUTOXOHApPUN M ILIACTHA. Buasl
wiactua. HememOpaHHble OopraHOU/Ibl KJIETKU: pUOOCOMBI, KJIIETOYHBIN LIEHTpP, LIEHTPUOIH, PECHUUKH,
KryTukd. yHKINUN OPraHouA0B KIETKU. BrirtoueHus.

SAnpo — perynsatopHelii neHTp kietku. CTpoeHue sapa: sjaepHas 000J04YKa, KapHOIUIa3Ma,
XPOMAaTHH, SPBIIIKO. XPOMOCOMBI.

Tpancnopt BelecTB B KIIETKE.

JdemoHcTpaumuu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIann, M. neiiaen, P. Bupxos, k. Yorcon, ®. Kpuk,
M. Vunkunce, P. ®@panxnun, K. M. bap.

Huarpammsl: «Pacnpenenenne XMuMUYECKUX JIEMEHTOB B HEXKUBOM Nipupoae», «Pacnpenenenue
XUMHMUYECKHX 3JIEMEHTOB B KUBOU NPUPOIEH.

Tabnus! u cxemsl: «lleproguueckas Tabnua XUMHUUECKUX 3JIEMEHTOBY, «CTPOEHNE MOJIEKYIIbI
Bob», «buocuHTe3 Oenkay, «CTpoeHne MOJIeKyIbl Oenka», «CtpoeHue gpepmentay, «HykienHoBbe
kucinotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHue s3ykapuoTudeckoil kietkn», «CtpoeHue
KUBOTHOM KIIETKM», «CTpOEHUE PaCTUTEIbHOU KIETKW», «CTpOEHHE NMPOKAPUOTUYECKOW KIIETKHY,
«CTpoeHue syipa KIETKW», «YTIeBOAb», «JIUmuabn.

OO6opynoBaHue: CBETOBOW MHKPOCKOI, OOOpyHOBaHHWE JJsi TPOBEACHHS HaOIIOACHUH,
U3MEpEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTEIbHBIX, dKUBOTHBIX U OAKTEpHATIbHBIX KIETOK.

JlabGopaTropHble H NpaKTUYecKue padoThbl:

JIaGoparopnas padora Ne 1. «/3yueHne KaTamUTHYECKONW aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe
amMuIIa3bl WIK KaTajaasbl)».

JIaGopatopHas pabota Ne 2. «M3ydeHue CTpoeHMs KJIETOK pacTeHUl, )KMBOTHBIX U OakTepuit
10/ MUKPOCKOIIOM Ha FT'OTOBBIX MUKPOIIpENapaTax 1 UX OIUCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTH KJIETKH.

OOMeH BeliecTB, MM METa00IM3M. ACCUMWISIIMS (TUIACTHYECKUM OOMEH) M JUCCUMMIISLUS
(aHepreTHyeckuii 0OMeH) — JIBe CTOPOHBI €INHOTO Mpolecca MeTaboau3Ma. Posib 3aKOHOB cOXpaHEHUs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oIM3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPOPHBIN U reTepoTpodHbIif. Pons pepMeHTOB B 0OMEHE BellecTB
U TIPEBPAICHUH SHEPTUU B KIIETKE.

®otocunte3. CperoBas U TeMmHOBas (¢a3pl (oTocuHTe3a. Peakuum  ¢orocuHTE3A.
D¢ dextuBHOCTE oTOoCHHTE3a. 3HaueHHe (OTOCHHTE3a A KU3HUM Ha 3emise. BiusHue ycrnoBuit
cpelbpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCUHTE3UpYIoIIMe OakTepun. 3HaueHUEe XeMOCUHTE3a /7Sl )KU3HHU Ha 3emJle.

DOHepreTuyecknii oOMeH B KieTke. PacieruieHue BelecTB, BBIACICHHE M aKKyMYyJIHUPOBaHHE
SHEpIuu B KJETKe. DTambl sHepreTuueckoro oomena. ['mukonus. bpoxenue u ero Buasl. Kucnoponxoe
OKHUCJIEHWE, WM KieTouyHoe AbixaHue. OxucnurenbHoe ¢GocpopunnpoBanue. IHPeKTUBHOCTH
SHEPreTUYecKoro oOMeHa.

Peakiiun matpuunoro cuntesa. ['enerndeckas nnpopmarms u JJHK. Peannzanus renernueckoit
uHpopMaluu B KJeTKe. 'eHeTHYecKuil KoJ U ero CBOWCTBa. TpPaHCKPHUILUSA — MAaTPUYHBIA CHHTE3
PHK. Tpaucnsuus — OuocuHTe3 Oenka. Jrambl TpaHciasiuu. KoawpoBaHue aMUHOKHCIOT. Poib
pubocom B OmocuHTEe3€e Oernka.



Hexnerounsie ¢opmbl xku3Hu — BUpychl. McTtopus otkpeitus Bupycos (/. W. MBaHOBCcKkuit).
OcoOeHHOCTH CTpPOEHHMsI W JKM3HEHHOTO IHMKIa BHpycoB. bakrepuodaru. bonesnn pacrenuid,
JKUBOTHBIX M YEJIOBEKa, BBI3bIBa€Mble BHpycamu. Bupyc ummyHoaeduimra uenoeka (BUY) —
Bo3Oymutens CIIMJla. OOpaTtHast TpaHCKpuIIus, peBepTaza u uHTerpasa. lIpodumakTuka
pacnpocTpaHEeHUs] BUPYCHBIX 3a00J1€BaHUil.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanosckui, K. A. Tumupsses.

Tabmuupl u cxembl: «Tunel muTaHus», «MeTtadonuzm», «MHUTOXOHAPUSY, «IHEPrEeTUHICCKUN
obmen», «Xioporiacty, «Potocunredy», «Ctpoenue JJHK», «CtpoeHne u pyHKIITMOHMPOBAHKE TeHAY,
«Cunre3 Oenkay», «['eHermueckuil kon», «Bupyce», «bakrepuodparn», «CTpoeHne W KU3HCHHBIH
ki Bupyca CIIM/1a, 6aktepuodaray, «Pemmukarus JJTHK.

Ob6opynoBanue: moaenu-anmukanun «Yasoenue JIHK u tpanckpunmms», «buocunres 6enkay,
«CTtpoeHue KIeTku», Mojienb cTpykTypsl JTHK.

Tema 5. PasMHoOkeHNe U HHAMBUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

Knerounblii 1Mk, WM SKA3HEHHBIM LUK KiIeTku. MHtepdasza u muto3. Ilpomeccsl,
nporekaomue B uHTepdaze. Permkamus — peakuus wmarpuynoro cunresa JIHK. Crpoenue
XpoMOocoM. XPOMOCOMHBIN Ha0Op — KapuOTHIL. J{UIJIOUIHBINA U TalUIOUIHBIA XPOMOCOMHBIE HaOOPBI.
Xpomatuasl. [{uTonornyeckue OCHOBBI Pa3MHOKEHUS U UHIANBUYAJIbHOTO PA3BUTHS OPTaHU3MOB.

Henenue kinetku — muro3. Craguum muto3a. llporeccsl, mpoucxoisiue Ha pa3HbIX CTAIUSAX
MHUTO3a. brosornueckuii cMbICa MUTO3a.

[IporpamMmmupyemas rubenb KJIETKH — allonTo3.

@opMbI pa3sMHOKEHHUSI OpPraHU3MOB: Oecrojioe M MojioBoe. Buasl 0ecronoro pa3MHOXKEHUS:
JIeJICHUE HaJBOE, IIOYKOBAaHUE OJHO- U MHOIOKJIETOYHBIX, CIHOPOOOpa3OBaHME, BETETATUBHOE
pa3MmHo)keHue. IcKycCTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €T0 3HAYEHUE /ISl CEIEKLIHNH.

[TonoBoe pa3MHOXKEHUE, €r0 OTJIIMYHUS OT OECIOIOrO.

Metios. Ctaguu meio3a. [Iporeccsl, mpoucxoasime Ha cTaausax meitoza. [loBeaenne xpomocom
B Meno3e. KpoccnHrosep. brnosorndyeckuil CMbICII M 3HAYEHHUE MEHO03a.

I'amerorenes — mporiecc 00pa3oBaHUsl TOJOBBIX KJIETOK Y JKUBOTHBIX. [l0JIOBBIE IKene3bl:
CEeMEHHHKH M SUYHUKH. OOpazoBaHHME U pa3BUTHE IMOJOBBIX KIETOK — TaMeT (CIepMaTro3ouf,
SHIIEKJIETKA) — criepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHMS SIMIIEKJIETOK U CIEPMaTO30MI0B.
OnnonorBopenue. [lapreHorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOreHe3). DMOpUOHANbHOE pa3BUTHE (dMOpUOTeHe3). DTambl
SMOpPUOHABHOTO PAa3BUTHUS Yy TMO3BOHOYHBIX JKHBOTHBIX: IPOOJIEHWE, TacTPYIALUS, OpPraHOTeHE3.
[ToctamOpuoHanbHOe pa3BuTHEe. TuUMBl MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MPSMOE, HEMpsIMOe
(uuuHovHOE). BnmsiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH
BpPOX/IEHHBIE YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 LBETKOBOIO PACTEHUSA: CTPOCHHUE CEMEHH, CTaguu
pa3BUTHS.

JdemoHcTpaumnu:

Tabmuier u cxembl: «DOpMBI Pa3sMHOXKEHHUS OPraHU3MOBY, «JIBOWHOE OIMIIOJIOTBOpEHUE Y
I[BETKOBBIX pacTeHUil», «BereraruBHOE pa3MHOXKEHHE pacTeHUil», «JleneHue KieTku OakTepuity,
«CTpoeHHe MOJIOBBIX KJIETOK», «CTpoeHne XpoMocoMbly», «KneTtounsiii nukny, «Pemmmkamus [JHK»,
«Mwuto3», «Meito3», «llpamoe m HempsiMoe pa3BuTue», «l['amMeToreHe3 y MIIEKONUTAIONIUX U
yesnoBekay, «OCHOBHBIE CTaJIMM OHTOT€HE3a».

O6opynoBaHue: MHUKPOCKOM, MHUKpompenapartsl «CrnepMaTro3ouabl  MIIEKOMUTAIOIIETO,
«Sinekierka Miekonuraromero», «KapuoknHe3 B KIIETKax KOpPEIIKa JIyKa», MarHUTHas MOJENb-
anmuukanus «Jlenenne kinetkn», moaens JJHK, monens Meradaznoit XpoMOoCOMEI.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



JlaGoparopnast pabota Ne 3. «HaGmioneHne MUTO3a B KJIETKaX KOHYMKA KOpeEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTaxy.

JlabopatopHnas pab6ota Ne 4. «M3yueHue CTpOEHUS TMOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPTraHNU3MOB.

[Ipenmer u 3anaun reHeTuku. VicTopus pa3BuTHs TeHETHKH. POb IUTOIOTHH U SMOPUOJIOTHH B
CTAaHOBJICHUM T€HETUKH. BKilag poccuiickux M 3apyOeKHbIX YUEHBIX B pa3BUTHE I€HETUKH. MeTombl
TEHETUKU (TMOPHUIIOJOTHYECKUH, LUTONeHETUYECKUH, MOJIEKYJIsApHO-TeHeTHueckuil). OCHOBHBIE
TCHETUYECKUE TIOHATUSA. | 'eHeTHYecKasi CHMBOJIMKA, UCIIOJIb3yEeMasl B CXEMaX CKPEILUBAHUM.

3aKOHOMEPHOCTH HacleIOBaHHUs NPU3HAKOB, ycTaHoBieHHbIE ['. Menngenem. Monorubpuanoe
CKpeuIBaHue. 3aKOH €IUHO-00pa3zus THOPHIOB MEPBOTO MOKOJeHHA. [IpaBHiioO JOMHHHMPOBAHUS.
3aKOH pacIleIUICHHs IPU3HAKOB. [ 'urioTe3a unctorsl ramet. [1oHOEe ¥ HENOIHOE TOMUHUPOBAHUE.

JuruOpunHoe  CKpeuiMBaHME.  3aKOH  HE3aBHCUMOIO  HAcjelOBaHHUA  IPU3HAKOB.
[{uToreHeTMueckue OCHOBBI JUTHOPUIHOIO CKPELUIMBAHUS. AHAIM3UPYIOLIEE CKPEIMBAaHUE.
Vcnonp30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS IS OTIPE/ICICHUS TEHOTUIIA OCOOH.

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana 1o cuenjgeHHOMY HacieI0BaHHIO
reHoB. HapyiieHune cuerieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpOMOCOMHasi TEOpUS HACJIEACTBEHHOCTH. | eHeTuUecKre KapThl.

I'enernka mnona. XpoMOCOMHOE OIpeAesaeHUe Ioya. AYyTOCOMBI U TIOJOBBIE XPOMOCOMBI.
I'oMorameTHsbI€ U reTeporaMeTHbIe OpraHu3Mbl. HacnenoBanne npu3sHakoB, CHEIIICHHBIX € IIOJIOM.

N3meHunBOCTb. Buapl M3MEHUMBOCTH: HEHACJIEACTBEHHAs M HaclleCTBEHHas. Poib cpenbl B
HEHACJICICTBEHHONH  M3MEHYMBOCTH.  XapaKTEpUCTHKA  MOJU(PHUKAIMOHHOH  M3MEHYMBOCTH.
BaprnanmonHbli psn M BapuanuMoHHas Kpuad. Hopma peakuuum npusHaka. KonudecTBeHHbIE U
KayecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH.

HacnenctBeHHas, WM TIE€HOTUIIMYECKas, W3MEHYMBOCTb. KoMOMHATHBHAas W3MEHYUBOCTb.
Meii03 1 10J0BOM MpOIIECC — OCHOBA KOMOMHATUBHON M3MEHUMBOCTU. MyTallnOHHAs] H3MEHYUBOCTbD.
Knaccudpukanus myranuii: reHHble, XpOMOCOMHBIE, T'€HOMHbIE. YacToTa M NPUYMHBI MYTALUM.
MyrtareHHble (akTopbl. 3aKOH TOMOJIOTUYECKHUX pSJIOB B HacieAcTBeHHOM u3MeHunmBoctn H. WM.
Basuiiosa.

BHesiepHast Haca€e/1ICTBEHHOCTh U H3MEHYUBOCTb.

I'enernka 4enmoBeka. Kapuotun uyenoBeka. OCHOBHbIE METOJbI T'€HETHKU YeJIOBEKa:
TeHeaJIOTHYeCKU, OJIM3HEOBbIH, IMTOreHETUYECKUH, OMOXMMUYECKUH, MOJIEKYIIPHO-TEHETUYECKUI.
CoBpeMeHHOE ONpelielieHHe TeHOTHUIA: MTOJIHOTEHOMHOE CEKBEHUPOBAaHUE, T€HOTUIIMPOBAHKE, B TOM
guciae ¢ nomombio [II[P-anmamm3a. HacmemcrBenHple 3a0ojeBaHus dYeloBeKa: TEHHBIC OOJE3HU,
OOJIe3HN C HACJEJCTBEHHOM MPEeapaclo0oKeHHOCThI0, XPOMOCOMHBIE Oosie3Hu. ComaTHdecKkue u
reHepatuBHble MyTanuu. CTBOJIOBbIE KiIeTKH. [IpuHIMMBI 370pOBOro obpasa >KU3HHU, AWArHOCTUKH,
NpoQMIAKTUKA M JIEYeHUs TeHETUYeCKUX Oone3Hed. Mennko-reHeTHYecKkoe KOHCYJIbTUPOBAHUE.
3HaueHue MEIUIIMHCKOW TE€HETHUKUM B MPEJOTBPAIICHUM M JIEYEHMHM TE€HETHYEeCKHX 3a0osieBaHUN
YeJioBeKa.

JdemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepuxkos, H. B. Tumodees-
Pecosckwnii, H. 1. BaBunos.

Tabmuis! 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAaHUE U €0 [IUTOIC€HETHYECKasi OCHOBa», «3aKOH
pacuieryieHuss M €ro IIMTOreHeTHYecKas OCHOBa», «3aKOH 4YHCTOTBHI TraMmeT», «JlurudpumHoe
ckpeuBanue»,  «lluromornyeckne - OCHOBBI ~ JUTMOPUAHOTO  CKpeuMBaHus»,  «Meio3y,
«B3auMmonelicTBrue amienbHBIX T'eHOB», «l'eHeTnueckne KapThl pacTEHUM, >KMBOTHBIX U UEIOBEKay,
«['eneruka nonay, «3aKOHOMEPHOCTH HaclI€ZIOBAHUS, CLIETIJICHHOTO € MoJIoM», «KapHoTuIibl yeaoBeka



Y SKUBOTHBIX», «BHIBI n3MEeHUNBOCTY, «Monu(puKamoHHas U3MEHUYMBOCThY, «HacnenoBanue pesyc-
¢bakTopay, «I'eHeTuka rpymni KpoBuy», «MyTallmoHHAsI HK3MEHUYUBOCTH.

Ob6opynoBanue:  Moenu-anmumkanuu — «MoHoruOpuaHoe  ckpemuBanue», «HemnomHoe
JOMUHUpOBaHUE», «JlurubpuaHoe ckpemuBanue», «llepekpécT XpoMOCOM», MHUKPOCKON U
MuKkpornpenapar «Jpozoduna» (Hopma, MyTanuu GopMbl KPBUIbEB U OKPACKH Tena), repoapuii «I'opox
IIOCEBHON».

JlabGoparopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuass pabota Ne 5. «M3ydyeHuwe pe3ylnbTaToOB MOHOTHOPHAHOIO U AUTHOPUIHOTO
CKpEIMBAaHUA Y IP030(UIIbl HA TOTOBBIX MUKpOMpEnapaTax.

Jlaboparopuast pabora Ne 6. «/3ydyeHwe MoOIU(UKANMMOHHOW W3MEHUYHBOCTH, IOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaboparopHas padota Ne 7. «AHanu3 MyTanuil y Apo30Q bl Ha FTOTOBBIX MUKpOIIpenapaTaxy.

[IpakTuueckas pabora Ne 2. «CocTaBieHue 1 aHaau3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3mMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekiusi KaKk Hayka M MPOIECC. 3apOKJIEHUE CeNeKIuu U aoMmectukanusa. Yuenue H. U.
BaBunmoBa o0 TIeHTpax MPOHMCXOXKICHUS M MHOTrooOpasusi KyJdbTypHBIX pacteHuil. LleHTpsl
MIPOUCXOXKACHUS JOMALIHUX )KUBOTHBIX. COpT, NOpOAA, LITAMM.

CoBpeMeHHbIE METOJbl CeleKUMU. MaccoBblii M MHIUMBUAYaldbHBIH OTOOpBHI B CEJIEKLUU
pacteHuii U KuUBOTHBIX. OlLleHKa 3KcTepbepa. bBINM3KOpOACTBEHHOE CKpEUIMBAaHUE — WHOPHUAMHT.
UYucras nuaus. CkpeniyBaHue YHUCTHIX JUHHMHA. ['ereposuc, wim rubpunnas cuna. HeponactBeHHOe
CKpemuBanue — ayropuaunr. Otnanénnas rudpuauzanus u e€ ycrnexu. ICKycCTBEHHBIM MyTareHes u
MI0JIy4Y€HUE TOTUIUIONA0B. JIOCTHIKEHNUS CEEKIIMY PACTEHUH, )KUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHonorust Kak oOTpacib HNPOU3BOJACTBA. ['€HHas WH)KEHepus. OTalbl CO3JAHUS
pexombunantHoit JIHK u TpancreHHbix opranuzMoB. Kierounas umxenepus. Kiierounbie KynbTyphl.
MUuKpOKIIOHAIBHOE pa3MHOXEHUE pacTeHuM. KiionupoBanue BBICOKOIIPOTYKTUBHBIX
CEJIbCKOXO3SIICTBEHHBIX OPraHU3MOB. DKOJOrHYecKUe U THueckue npoodsneMbl. [MO — reHernuecku
MOIU(UIIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToprpersr: H. N. Basunos, 1. B. Muuypum, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuis! 1 cxemsl: kapTa «LleHTpBl MPOUCX0XKIEHUS 1 MHOTO0OOpa3usi KyJlIbTYPHBIX PaCTCHHUII,
«[Topoasl HOMaIIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHuil», «OtnanéHHas ruOpuan3anus»,
«Pabotel akanemuka M. @. MBanoBay, «[lomumnonaus», «O0bekTsl OMOTEXHOIOTUNY, «KieTouHble
KYJIbTYpPBI ¥ KIIOHUpOBaHUE», «KOHCTpynpoBaHKe U IEPEHOC T€HOB, XPOMOCOM.

O6opynoBaHKe: MYJISDKU IJI0JJ0OB U KOPHEIUIOAOB JUKUX (OPM M KYJIbTYPHBIX COPTOB PACTEHHIH,
repOapuit «CenbCKOX035UCTBEHHBIC PACTCHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHBIE METO/bI M JIOCTUXKEHMS CEeNEeKIMHM pacTeHUWH M >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYI0 (epMy, COPTOMCHBITATENbHBIH Y4acTOK, B TEIJIUYHOE
XO035ICTBO, 1a0OpaTOPUIO arpPOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

[NIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA [MPOTPAMMBI 110 BHUOJIOTHUU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornmacho ®I'OC COO, ycraHaBnuBalTcs TpeOOBaHUS K pe3ylbTaTaM OCBOEHUS
00yJaroIMMUCS TPOTPaMM CpEIHEro o0mero o0pa30BaHUS: JHMYHOCTHBIM, METalpPeIMETHBIM |
MIPEMETHBIM.



JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JAMYHOCTHBIX PE3YJIbTATOB OCBOEHUs npeaMera «bHOIorus» BbIIEICHBI
CJIEYIOIINE COCTABJISIONINE: OCO3HAHUE O0yUYAIOTUMUC POCCUHUCKON TPaKIAHCKOW UACHTUYHOCTH —
TFOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIPEAEIECHUIO, HaJu4Me€ MOTUBALUU K
oOyueHuto OWOJIOTHH, IEJICHANIPABICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKJACHHM JMYHOCTH HAa OCHOBE
KJIFOUEBBIX LIEHHOCTEH W UCTOPUYECKHUX TPAAUIUN Pa3BUTHS OMOJIOTHMYECKOTrO 3HAHHWSA, TOTOBHOCTh U
CHOCOOHOCTh OOYyYaroUIMXCs PYKOBOJICTBOBATHCS B CBOEU JEATENBHOCTH LIEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAMHM, TNPUCYIIMMU CHCTeME OHOJIOTHYECKOro oO0pa3oBaHUs, HAJIMYUE HSKOJIOTUYECKOTO
MIPABOCO3HAHUS, CIOCOOHOCTHU CTABUTH LIEIH U CTPOUTH JKU3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «buonorus» TOCTUraloTCsl B €IMHCTBE yueOHOU
W BOCIUTATEIbHOM  JEATEIBHOCTM B  COOTBETCTBUM C  TPAJUUUMOHHBIMM  POCCUHCKUMH
COLIMOKYJIBTYPHBIMHM, HCTOPUYECKMMHM U JIyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSMH, IHPUHATHIMU B
o0IIecTBE NpaBWIAMH W HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT TIpOLIECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUS M CAMOPA3BUTHUS, pA3BUTUS BHYTPEHHEH IMO3ULMHM JIMYHOCTH, NATPUOTU3MA,
YBOXEHUSI K 3aKOHY M NPaBOMNOPSAIKY, YEJIOBEKY Tpyda M CTapuieMy IOKOJEHHUIO, B3aUMHOIO
YBaXXEHUsI, OEPEXKHOT0 OTHOLICHHS K KYJbTYpHOMY HAclEAUI0 M TPAAULUSIM MHOTOHAIIMOHAIbHOIO
Hapoza Poccuiickoii denepaunu, IpUpOJE U OKPYKAIOIIEH Cpeae.

JIM4HOCTHBIE PE3yNbTaThl OCBOEHUS Y4eOHOro mnpeamera «bUONOTHs) OIKHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYyYarolmuxcs PYKOBOJACTBOBAaThCA C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JIMYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTAIMil, MO3UTUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJAWLMOHHBIM IIEHHOCTSIM POCCUHCKOIO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
ONbITa M ONBITA ACSATEIBHOCTH B MPOLECCE peaau3alli OCHOBHBIX HANpaBJIEHUH BOCHUTATEIbHOU
NEeSATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpa:KIaHCKOro BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH TPAXKIAHCKOW MO3UIMKA OOYUYAIOMIErOCsi KaK aKTMBHOTO M OTBETCTBEHHOTO
YJileHa POCCUICKOro 00IIeCTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABONOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MEATENbHOCTH NPU CO3JAAHUU YUEOHBIX IMPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENIbHBIX 33/1a4, BHIITOJHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPEAENATh COOCTBEHHYIO MO3MIHMIO 10 OTHOIIEHHUIO K SBJICHHUSIM COBPEMEHHOU
KHU3HU U OOBSICHATH €€;

YMEHHE YUYUTHIBaThb B CBOMX JIEHCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO B3aMMOJECHCTBUS
J0JeH ¢ pa3HbIMU YOEXKICHUSIMH, KYIbTYPHBIMU [IEHHOCTSIMU M COL[UAJIBHBIM TOJI0KEHHUEM;

TOTOBHOCTb K COTPYAHHMYECTBY B IPOIECCE COBMECTHOTO BBINOJHEHHUS  y4eOHBIX,
IIO3HABATENIbHBIX U HUCCIEN0BATENIBCKUX 3ajad, YBAXKUTEIBHOTO OTHOLIEHUS K MHEHUIO ONIIOHEHTOB
IIpH 00CYXJIEHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOM NEATENBHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

Cc(OPMHPOBAHHOCTh POCCHMCKON TpakJaHCKOW HAEHTUYHOCTH, MAaTPHOTH3Ma, YBAXKEHHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Tepes PonnHOM, ropocTH 3a CBOM Kpaii, cBOI0 Poauny,
CBOM S3BIK U KYJIbTYPY, NPOILJIOE U HACTOsAIIEe MHOTOHAI[MOHAIBHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOLIEHHME K NPUPOJHOMY HACIEIMI0O M NMaMATHHUKAM IPHUPOJBI, JOCTHKEHUAM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCUMCKHUX YYEHBIX B CTAHOBJIEHHWE U pPa3BUTHE OMOJIOTHH,
MMOHUMAaHUSI 3HaYeHUs] OMOJIOTUU B MO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HH YEJIOBEKAa U COBPEMEHHOIO
o011ecTBa;



ujaeitHas yoexkIEHHOCTh, TOTOBHOCTh K CIYXeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTH 3a
ero cyanoy;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HAPOa;

c(hOPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTH OIEHWBATh CHUTYAIMI0 W MPHUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHUPYACH Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMbI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOIO OYAyIIero;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJHUTENSAM, CO3JAHMI0 CEMbU HAa OCHOBE OCO3HAHHOI'O
MPUHATUSA LUEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU € TpaauLUsIMU HapoaoB Poccuu;

4) 3cTeTHYEeCKOro BOCTIMTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIOYash SCTETHKY ObITa, HAYYHOIO M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPYAA, OOIIECTBEHHBIX OTHOLICHHIA;

IMOHUMaHUE SMOLIMOHAIIBHOTO BO3JAECHCTBUS KUBOW IMPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHUIO B PA3HBIX BUJIAX MUCKYCCTBA, CTPEMJICHUE MPOSBISATH KauecTBa
TBOPYECKOH JIMYHOCTH;

5) ¢pusznuyeckoro BocnuTaHus, GOpMHUPOBAHUSA KYJIbTYPbI 310POBbS U 3MOLHMOHAJILHOIO
os1aromosty4us:

MMOHMMAaHUE W pead3alsi 3I0pOoBOro U 0Oe3omacHoro obpasza >KM3HU (3J0pOBOE MHUTAHHE,
COONIOZICHUE TUTHEHUYECKUX MPaBHJI U HOPM, cOaJaHCHUPOBAHHBIA PEXKUM 3aHATHH W OTAbIXA,
perynspHasi (pu3nueckas aKTUBHOCTB), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PM3HUECKOMY U ICUXUYECKOMY 37[0POBBIO;

MMOHMMAaHKE [IEHHOCTU TPaBUJI MHAUBUIYATLHOTO U KOJUIEKTUBHOTO 0€30MaCHOTO MOBEICHUS B
CUTYALUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHWE TIOCIEACTBUA U HENPUATUS BPEIHBIX NPUBBIYEK (YIOTPEOJICHHS aIKOTOoJs,
HapKOTUKOB, KYPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYJAOTIO0HE;

TOTOBHOCTh K AKTHUBHOM JI€ATEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOM HalpaBIE€HHOCTH,
CIIOCOOHOCTh UHUITMUPOBATh, INIAHUPOBATH U CAMOCTOSATENILHO BHITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpEC K pa3iuuHbiM cdepaM MpodecCHOHATBHOM NEATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAaHHBIN BBIOOP Oynyiel mpodeccruu U pearn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIaHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BaHUIO Ha IPOTSHKEHUH BCEH KHU3HU;

7) IKOJIOTMYECKOT0 BOCIIMTAHMS:

9KOJIOTUYECKH 1Ie7IeCO00pa3Hoe OTHOIICHUE K MPUPOJAEC KaK HCTOUYHMKY KU3HH Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHA OSKOJOTHMYECKOHW KyIbTYpbl: TPUOOpPETEHHE ONbITa IUIAHWPOBAHUS
MOCTYTIKOB M OLICHKH WX BO3MOXKHBIX TTOCIICJICTBUM JIJISI OKPYXKAIOIIEH CPeIbl;

OCO3HaHUE TJI00ATILHOTO XapaKTepa KOJIOTHYECKUX MPOOJIeM U MyTeH UX PEIICHHUS;

CIOCOOHOCTH HCIIONIb30BaTh MPUOOpETaeMble MPU U3YYCHUH OWOJOTHH 3HAHUS M YMEHUS TpU
pelieHny TMpoOieM, CBSI3aHHBIX C PAIMOHAIBHBIM MPHUPOJONOIB30BaHUEM (COOIOIEHHE TPABHII
TOBEJICHUsI B TIPUPOJIE, HAMPABICHHBIX HAa COXpPAaHEHHWE PABHOBECHUS B DKOCHUCTEMAaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OoCchepsl);

AKTUBHOE HEIpPUATUE ACUCTBUM, MPUHOCIIIUX Bpel OKPYKAIOIIEH MPUPOJIHON cpene, yMEHue
MIPOTHO3UPOBATh HEOIATONMPUSITHBIE KOJOTUYECKUE TMOCIEICTBUS MPEANPUHUMACMBIX JCUCTBUN U
MpeA0TBpaIaTh UX;

HaJU4Yhe Pa3BUTOTO JKOJIOTHYECKOTO MBIIUICHHS, OKOJIOTHYECKON KYJIbTYpbI, OIBITA
NEeSTEIbHOCTH YKOJIOTMYECKON HANPaBIEHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCSI UMHU B TTO3HABATEILHOM,



KOMMYHUKATUBHON U COLIMAIBHOM IIPAKTUKE, TOTOBHOCTU K Y4YaCTHIO B NPAKTHUYECKOU EATEIBbHOCTH
JKOJIOTHYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 O3HAHUSA:

Cc(OPMHUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYK{ U OOIIECTBEHHOM MPaKTHUKH, OCHOBAHHOTO Ha JUAJIOTE KYJIbTYP, CIOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MECTa B MOJIMKYJIBTYPHOM MUDE;

COBEpLICHCTBOBAHUE SI3bIKOBOM M YHUTATEJIBCKON KYJIbTYpbl KaK CpEICTBA B3aUMOJECHCTBUSA
MEXy JIFOIbMH U IIO3HAHMsI MUPA;

IIOHMMaHue creuu(uky OHOJIOTMM KaK HayKd, OCO3HaHMs €€ poiau B (opMuUpOBaHHU
paMOHATBFHOTO HAyYHOT'O MBIIUICHUS, CO3/IaHUH IIETIOCTHOTO MPEICTaBICHUS 00 OKPY)KAOLIeM MHUpe
KaK O €IUHCTBE NPUPOBI, YEIOBEKAa M OOLIeCTBA, B MO3HAHUM IMPHUPOJHBIX 3aKOHOMEPHOCTEH WU
peLeHny IpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOexIEHHOCTh B 3HAYMMOCTH OMOJIOTHH Ul COBPEMEHHOM IIMBUIM3ALMU: 00ecrieueHs] HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JAHHE TEPCIEKTUBHBIX OWOTEXHOJOTUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOIEeMbl pa3BUTHS YENOBEYECTBA, IOMCKa IMyTed BBIXOAA U3 IJI00AIBHBIX
9KOJIOTUYECKUX MpolieM M oOecreueHHs Iepexoja K YCTOMUMBOMY pPa3BUTHIO, PALMOHAIBHOMY
UCIOJIb30BAHUIO IPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOB >KU3HU;

3aWHTEPECOBAHHOCTh B TMOJNIyYCHHH OWOJOTHYECKUX 3HAHWM B IENAX IOBBIIICHHUS OOIIei
KYJIbTypBl, €CTECTBEHHO-HayYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTh (yHKIHOHAJIHHON
IpaMOTHOCTH O0y4arouuxcs, popMupyemMoi npu U3y4eHuu OUoJIorTuy;

[IOHMMAaHUE CYIIHOCTH METOJOB II0O3HAHHUSA, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BATh MOTydaeMble 3HAHUS ISl aHaJIM3a U OOBSCHEHHS SIBIICHHIA OKPY>KAIOIIETO
MHUpa U IOPOUCXOASIIMX B HEM M3MEHEHHI, yMEHME JeslaTh 0OOOCHOBAaHHBIE 3aKJIIOUEHUS HA OCHOBE
Hay4YHbIX ()aKTOB U UMEIOIUXCS JAHHBIX C LEJIbIO NOJYYEHUs JOCTOBEPHBIX BbIBOIOB;

CIOCOOHOCTh CaMOCTOSATENBHO HUCIIOIb30BaTh OMOJIOTMYECKHUE 3HAHUA AJIS peIlieHus MpobJieM B
peanbHBIX KU3HEHHBIX CUTYalLMIX;

OCO3HaHUE IIEHHOCTH HAy4YHOM JEATEIbHOCTH, TI'OTOBHOCTH OCYUIECTBJISATH IHPOEKTHYIO U
HCCIIEA0BATENIbCKYIO AEATENBHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTB K HETIPEPHIBHOMY 00pa30BaHUIO U caMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIYYE€HHUIO HOBBIX 3HAHUH MO OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeramnpeaMeTHble  pe3yibTaThl OCBOCHMsS y4yeOHoro mnpenmera «buomorus» BKIIOYAIOT:
3HauMMble U1 (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIOUIMXCS  MEXIUCLUILIMHAPHBIC
(MexmpenMeTHbIe) OoOlLIeHayYHbIE MOHSTHS, OTPAXKAIOLIUE IIEIOCTHOCTh HAyYHOW KapTUHBI MHpa U
CHelU(pUKYy METO/IOB IO3HAHMS, HCIOJb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, HSHEprus,
SBJICHHE, MPOLECC, CUCTeMa, HaY4HbIM (akT, MPUHLMUI, THII0Te3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
ucclieloBaHue, HaOMIo/leHNe, HW3MEpEeHUe, HKCIEPUMEHT M JpPYrux), YHHUBEpCalbHbIe YydeOHBIE
neiicTBus (MO3HaBaTeNbHbIE, KOMMYHUKAaTUBHBIE, PErYISTHUBHBIE), oOecneunBaromme GopMUpoBaHme
(YHKIIMOHATBPHOW TPaMOTHOCTM M COLMAJIBHOW KOMIIETEHIIMH OOy4arouuxcs, CIOCOOHOCTh
00yJaroIuxcs HUCMOJb30BaTh OCBOEGHHBIE MEXIMCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUSA H
YHUBEpCaJbHbIC YueOHbIE ISHCTBHS B TO3HABATEIBHOM U COIMAILHON MPAaKTHKE.

MertanpeameTHble pe3yiabTaThl OCBOSHHS MPOTrpaMMbl CPEHETO 00IIero 00pa3oBaHuUs JOKHbI
OTpaXKaTh:

OgByajeHne YHMBEPCAJIBHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHeE IeHCTBHS:



CaMOCTOSITENIbHO  (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh NPHU OCBOCHHUM 3HAHUW NPUEMBI JIOTUYECKOTO MBIIUIEHUS (aHalu3a, CHHTE3a,
CpaBHEHUs, KiIacCU(UKAIUU, 0000IIEHHUS), PACKPBIBATH CMBICI OMOJOTHYECKUX TOHSTHH (BBIACIATH
UX XapaKTepHbIC MPU3HAKHU, YCTAHABIMBATh CBSI3U C IPYTUMU MOHATHIMH);

OTIPEIeNIATh LU JIEATEIbHOCTH, 3a/1aBasi TapaMeTPhl U KPUTEPUU UX JTIOCTUIKEHHUS, COOTHOCUTD
PE3yNbTaThI JEATEIILHOCTH C TOCTABICHHBIMU LIEISIMH;

HCIOJIb30BaTh OMOJOTMYECKHUE MOHATHS ISl 00bsICHEHUS (DAKTOB U SIBJICHUI KUBOM MPUPOIBL;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, ICIYKTUBHBIC, [0 aHAJIOTHUHU), BBIABIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B PACCMATPUBAEMBIX SBICHUSAX, (POPMYIHUpOBaTH BBIBOABI WU
3aKITIOYCHUS;

MPUMEHITh CXEMHO-MOJICJIbHBIE CpEJICTBA ISl TPEACTaBICHHUS CYILIECTBEHHBIX CBSI3eH H
OTHOIICHUH B H3y4aeMbIX OHMOJIOTMYECKHX OOBEKTaX, a TakKe IPOTUBOPEUYUIl pPa3HOro poja,
BBISIBJICHHBIX B PA3JTUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IJIaH pEIICHUs MPoOJIeMbl ¢ y4ETOM aHajdn3a MMEIOIIUXCS MaTepUAbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTh KOPPEKTUBHI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE pE3YyJIbTATOB LENSIM,
OLIEHUBATh PHCKH MOCIIEICTBUI IeSATEILHOCTH;

KOOD/JMHUPOBAaTh W  BBINOJNHATH pabOTy B  YyCIOBUSAX pEATbHOTO, BHUPTYaJIbHOTO W
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIE0BATENBLCKHE TeHCTBUS:

BJIAJIETh HABBIKAMH y4eOHO-HCCIICOBATEILCKOM W TPOEKTHOW JESTEeIbHOCTH, HaBBIKAMHU
paspeiieHuss mpodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOMCKY METO/IOB
pElIeHUs TPAKTUYECKUX 3a/]a4, IPUMEHEHHUIO Pa3IMUHbIX METOJIOB MO3HAHUS;

WCTIOJB30BATh PA3NMYHbIE BHUABI JEATEIBHOCTH IO TIONYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIPETAINU, TPE0OPa30BAHHUIO M MPHUMEHEHHIO B YI€OHBIX CUTYAIUSIX, B TOM YHCJIE IIPH CO3TaHUU
y4EOHBIX M COLIMATIBbHBIX IIPOEKTOB;

dbopMupoBaTh HAy4YHBIA THIl MBIIUIEHUS, BIAAECTh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
TMOHATHSIMH M METOJIaMU;

CTaBUTb U (POPMYIUPOBATH COOCTBEHHBIE 3a7aud B OOpa30BaTEIBHON JACSITEIBHOCTH H
KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYUHHO-CIIEACTBEHHBIE CBSA3HM U aKTyaJHU3WpOBATh 3ajauy, BBIIBUTaTh TUIIOTE3Y €€
peleHusl, HaXOJAUTh apTYMEHTHI ISl JI0Ka3aTebCTBA CBOMX YTBEP)KICHHH, 3a7aBaTh MapaMeTpbl U
KPUTEPHUH PEIICHUS;

aHAJIM3UPOBATh MOJTYYCHHBIE B XOJIE€ PEIICHUS 3aJa4l PE3yJIbTaThl, KPUTUUYECKH OLEHUBATh UX
JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallHsIM, OLIEHHBATH IPUOOPETEHHBIH OIBIT;

OCYILIECTBIIATh LEJICHANPABICHHBII TOMCK IIEpeHOca CpPEeACTB M CHOCOOOB JEHCTBUS B
po(eCCUOHATIBHYIO CPENY;

YMETh MIEPEHOCUTDh 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEJIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJCH, TIPEJIaraTh OPUTHHAIBHBIE TOIXO0/IbI M PEIICHHS, CTABUTH TPOOJIEMBI H
3aJ]auu, JOMYCKAlOIKe albTepHATUBHbIE PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MH(pOpMauu (TEKCTe y4eOHOro Mocoousi, Hay4Ho-
MOTTYJISIPHOM JTUTepaType, OMOIOTUIECKHUX CIIOBAPSX W CIIPABOYHUKAX, KOMITBIOTEPHBIX 0a3aX JaHHBIX,



B MHTEpHeTE), aHAMM3UPOBATh HHPOPMALIMIO PA3THMYHBIX BUAOB U (HOPM MpEICTaBICHHS, KPUTHIECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HENPOTUBOPEUUBOCTD;

(GopMynIMpOBaTh 3ampoCchl M MPUMEHATh pa3IMYHbIe METOJbl IIPU TOUCKE M 0TOOpe
Ouosiornyeckoil uHpopMay, HeOOXOIMMOH /7Sl BHIIOJIHEHUS YUeOHbIX 3a1a4;

npuoOpeTaTh ONBIT HCHOJB30BaHUSA WH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOT'O MCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpAaTh  ONTUMalbHYO  (opMy  mpeiacTaBieHUs  OHMOJOTHYECKOM
nHpopMmanuu (cxemsl, TpaduKu, JuarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCIOJb30BaTh HAY4HbI S3bIK B KayecTBE CpEACTBa IpU paboTe ¢ OHOJOTrHYEcKOM
uHbopManMell: MPUMEHSATh XHUMHUYECKHEe, (U3MYECKHEe W MaTeMaTUYecKue 3HAaKH U CHMBOJIBI,
dbopMynbl, ab0OpeBHAaTypy, HOMEHKJIATYpy, HCIOIb30BaTh W  MPEoOpa3oBBIBATH  3HAKOBO-
CHUMBOJIMYECKHE CPEJCTBA HATJISIHOCTH;

BJIaJIeTh HAaBbIKAMM PAaclO3HaBaHMs U 3alUThl UH(pOpMAIMK, HHPOPMALMOHHOW 0€30M1acHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) oomenne:

OCYILLIECTBIIATh KOMMYHHUKAIIMM BO BCEX c(epax >KU3HM, aKTUBHO y4acTBOBAaTh B JUAJIOTe WIIH
JUCKYCCHUU TIO CYIIECTBY 00CYXk/J1aeMoil TeMbl (YMEHHUE 3a/laBaTh BOIIPOCHI, BBICKA3bIBaTh CYKICHUS
OTHOCHTEIIFHO BBINIOJHEHUS TpeIIaraéMoil 3afadd, YYUTHIBATb HMHTEPEChl M COTJIACOBAHHOCTH
MNO3ULMK APYIUX YYACTHUKOB JIMAJIOTa WU TUCKYCCUH);

pacrio3HaBaTh HeBepOaJbHBIE CPEJICTBA OOIIEHUS, NOHUMAaTh 3HAYEHUE COLUMAIBHBIX 3HAKOB,
MPENOChIIIOK BO3HUKHOBEHHSI KOH(IMKTHBIX CHTyallMd, yMETh CMST4aTh KOH(DIUKTHI U BECTH
MIEPErOBOPHL;

BJIAJIETh Pa3IMYHBIMU CIIOCOOaMU OOIIEHUS M B3aUMOJICHCTBUS, IOHUMATh HAMEPEHUs IPYTUX
JTOAEH, MPOSIBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECeHHKY M B KOPpPEKTHOM Qopme
(bopMyIHpOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JJIOTUYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIOIb30BAHUEM SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTD:

NIOHMMaThb U HCHOJb30BATh IPEUMYILECTBA KOMAHIHOW M HMHIUBUAYAJIbHOW paboThl NpU
pelieHnr OnoJIOruYecKo mpobiieMbl, 000CHOBBIBAaTh HEOOXOUMOCTh PUMEHEHHS IPYNIOBLIX (HOpM
B3aMMOJICHCTBUS NPU pEeLICHUH yueOHOM 3a1auH;

BbIOMpPAaTh TEMAaTHUKy M METOJbl COBMECTHBIX JEMCTBUH C yd4y€TOM OOIIUMX HHTEPECOB H
BO3MOKHOCTEH Ka)K0T0 UiIeHa KOJUIEKTHUBA;

MIPUHUMATH [I€JIH COBMECTHOM JIEATEITLHOCTH, OPTaHU30BBIBATH U KOOPAWHUPOBATD JIEHCTBHUS 11O
€€ JOCTHKEHHIO: COCTAaBJIAThH IUIAH JEHCTBHM, pacCHpenessiTh POJNM C y4ETOM MHEHHHM YYaCTHUKOB,
00CyXJ1aTh pe3yJIbTaThl COBMECTHOM palboTHI;

OLIEHUBAaTh KaueCTBO CBOEr0 BKJIAJa W KaXJOI'0 YYaCTHHUKA KOMaHbl B OOLIUIl pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

mpe/uiaraTh HOBBIE TPOEKTHI, OIICHWBAaTh HWIEH C TIO3UIMH HOBH3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3IMUHBIX CUTYaLUSAX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIHATHBHBIM.

Ogaaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUSAMU:

1) camoopranm3amnus:

UCIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS ISl BBISBICHUS NIPOOJIEM M MX PELICHHUS B )KU3HEHHBIX U
y4eOHBIX CUTYaIHsIX;



BbIOMpPAaTh Ha OCHOBE OHMOJIOIMYECKMX 3HAHHM LEJNEBbIE M CMBICIOBbIE YCTAHOBKHM B CBOMX
NEUCTBUAX M IOCTYNKax IO OTHOUIEHWIO K >KMBOW NPUPOJE, CBOEMY 3A0POBBI0 U 30POBBIO
OKPYKAIOIIHX;

CaMOCTOSITEJIHO OCYIIECTBIISTh I03HABATEIbHYIO JESTEIbHOCTD, BBIABIISTH IPOOJIEMBI, CTABUTH
1 GOpPMYIHPOBATH COOCTBEHHBIE 3a/1a41 B 00Pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX CUTYaIHAX;

CaMOCTOSITENIHO COCTABJIATH IUIAH PEIICHUS MPOOJeMbl C Y4ETOM HUMEIOIIUXCA PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEIIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOUTEHUIH;

JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHNUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHUIO U IPOSBICHUIO IIMPOKOM 3pyIUIMM B pa3HbIX 001acTAX
3HaHUi, HOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBIH YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISAM;

BJIaJIeTh HABBIKAMU IO3HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEpLIAEMBIX JEHCTBUH U
MBICTUTEIBHBIX TPOIECCOB, UX PE3YyIbTaTOB W OCHOBAHMM, MCIIOIB30BATh MPUEMBI pedIeKCUn st
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATD PEILIEHUS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAIM3€E PE3YNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHUX:

MIPUHUMATD ce0sl, IOHMMasi CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

IIPUHUMATHh MOTHUBBI U apIYMEHThI JPYTUX IIPYU aHAIM3€E PE3YNIbTaTOB ACATEIbHOCTH;

IIPU3HABATh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATbBI

[Ipenmetnsle pe3ynbTaThl ocBoeHus mporpaMmel COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuueckue aisg ydeOHoro mnpeamera «buonorus» HaydHble 3HaHUS, YMEHUS U
CHOCOOBI AEUCTBUI 10 OCBOEHUIO, MHTEPIIPETALMY U MPEOOPa30BAHUIO 3HAHUM, BUJIbI 1€ATEILHOCTH
10 MOJIyYEHHUIO0 HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUN B Pa3IMUHBIX Y4€OHBIX CUTyalMsIX, a TAK)XKE B
peanbHBIX KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ OMosorueil. B mporpamme npeaMeTHble pe3yabTaThl
MIPEJICTABIIEHBI 110 r0JIaM 00y4EeHusl.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS ydeOHoro mpenmera «buonorus» ¢ 10 knacce HOMKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MecTeé M PO OMOJIOTUM B CHUCTEME HAy4YHOTO 3HAHMS
€CTeCTBEHHbIX HayK, B (POPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTHHBI MHUpPAa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKIIAJIE POCCUUCKUX U 3apyOexHBIX YUEHBIX-OHMOJIOTOB B pa3BUTHE
ouooruu, PyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JIJIsl pelIeHHs )KU3HEHHBIX 3a]1ay;

YMEHHUE pacKpbIBaTh COJAEp)KaHUE OUONOTHYECKUX TEPMHUHOB M TOHATHUN: XKHU3Hb, KIIETKA,
opranusM, Merabonu3M (OOMEH BeUIeCTB M IpPEBpallleHHe >HEPruu), TOMeocTas (caMoperylsnus),
YpOBHEBas OpraHU3allvs KHUBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PETPOIYKIHS), HACTIEICTBEHHOCTD,
W3MEHYUBOCTB, POCT U Pa3BUTHUE;

yMEHHE u3JaraTb OMOJIOTMYECKHE TeOopuH (KJIETOYHas, XpPOMOCOMHas, MYyTal[MOHHas,
[EHTpaIbHas JIoTMa MOJEKyIsipHOU O6uonorun), 3akoHsl (I. Menaens, T. Moprana, H. 1. BaBunosa)



U ydeHus (0 LEHTpaX MHOrooOpasusi M NMPOUCXOXKICHUS KyIbTypHbIX pacteHuil H. V. BaBuiona),
OMpEeIEATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHHE BJIa/IeTh METOJaMH HAay4yHOTO MO3HAHUS B OMOJOrMU: HAOIIOACHHUE U OMMCAHUE >KUBBIX
CUCTEM, IpPOLIECCOB W SBJICHUM, OpraHu3alus M TMPOBEACHHE OHOJIOTUYECKOTO JKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI, BBISIBJICHUE 3aBUCHMOCTH MEXKY MCCIIEYEMbIMU BEJIMYUHAMU, OOBSICHEHUE
MOJIYYEHHBIX pe3yJIbTaTOB, UCIIOJIH30BAHHBIX HAyYHBIX MOHSTHHI, TECOPUN U 3aKOHOB, YMEHUE JIeJaTh
BBIBOJIbl HA OCHOBAHUU ITOJIyY€HHBIX PE3YJIBTATOB;

YMEHUE BBIICIATH CYLIECTBEHHbIE IPU3HAKA BHUPYCOB, KIETOK IPOKAPHUOT U 3YKApPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEIIECTB U
MPEeBpAICHUS] JHEPrUU B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO W DHEPreTHYECKOTo OOMEHa,
XEMOCHHTE3a, MHUTO03a, MeWo03a, OIUIOAOTBOPEHUS, PAa3MHOXKECHHS, WHIUBUIYAIBHOTO Pa3BUTHS
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHSTh I[OJyYeHHbIE 3HAaHUSA AN OOBSICHEHHS OHOJOTHYECKHUX IPOILIECCOB H
SIBJICHUH, JUIS MPUHSATHUS MPAKTHUECKUX PEIICHHM B MOBCEIHEBHOM KM3HHM C IENbI0 oOecreueHus
0€30MaCHOCTH CBOETO 37I0POBbSI M 3/I0POBBSI OKPY)KAIOLIMX JIIOJEH, COONIOICHHSI HOPM TPaMOTHOTO
MOBEICHUA B OKpYXKalolleld MNpPUPOAHONW cpele, MOHMMaHHE HEOOXOJWMOCTH HCIOIb30BaHUS
JOCTUKEHHUI COBPEMEHHOM OUOIOrUH U OMOTEXHOJIOTHUIA JUIS PAllHOHATBHOTO MIPUPOAONOIB30BAHNUS;

YMEHHUE PellaTh 3JIEMEHTAPHBIEC T€HETUYECKUE 3a/]a4l Ha MOHO- U TUTUOPHUIHOE CKpEIIMBaHUE,
CIEIJICHHOE HAacJIeIOBaHUE, COCTABJIATh CXEMbl MOHOTHOPHMIHOIO CKPEIIMBAHUS JUIsl TIPEICKa3aHUs
HacJaeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBIMIOJHATH Ja00paTOpHbIE U MpaKTHUeCKue paboThl, COOMIOAATH MpaBuiIa Mpu padoTe ¢
Y4eOHBIM U J1a00paTOpHBIM 000y I0BaHUEM;

YMEHHE KPHUTUYECKH OIICHUBATh W HWHTEPIPETUPOBATh HH(DOpPMAIMIO OHWOJIOTHYECKOTO
CoJIep>KaHusl, BKIIIOYAIOIIYIO TICEBJOHAYYHBIEC 3HAHUS U3 Pa3IMUHbIX HCTOYHUKOB (CpEICTBAa MacCCOBOM
uH(pOpMaLIUY, HAYYHO-TIONMYJISPHBIE MaTepPUAIIb), ITUUYECKUE ACTIEKThl COBPEMEHHBIX MCCIEOBAHHH B
OHMOJIOTHH, MEIUIIMHE, OMOTEXHOIOTHH,

yYMEHHUE C03/1aBaTh COOCTBEHHBIC MMCHbMEHHBIE M YCTHBIE COOOIIECHUS, 0000111asi OMOIOTUYECKYIO
MH(OPMAIIHIO U3 HECKOJIBKUX UCTOUHHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATUHHBIN anmapar OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/m Konrposbusie IIpakrunyeckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
bubmuorexka [JOK
L brotorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKuBbie cucTeMbl U UX OpraHU3aLUs 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 bubnmorexa IOK
https://m.edsoo.ru/7f41c292
4 KuzneneaTeIbHOCTb KJIETKH 6 bubmorexa HOK
https://m.edsoo.ru/7f41c292
5 Pa3mHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 bubnuorexa [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
5 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 8 15 bu6mmoreka [JOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmorekxa [JOK
8 Pesepaiioe Bpess 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB 110 [TPOIT'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB
Ne Konr Ipakr Jlata DJIEKTPOHHBIE
POJIbBH  HYeCKH uudgpoBbie
n/ Tema ypoka Bce H3Y4YeH
0 o ple e st o0pa3oBaTe/ibHbIE
pador  padort pecypcbl
bl bl
bubmuorexa [JOK
https://m.edso0.ru/863
buonorus B cucreme Hayk 04.09 6122
https://m.eds00.ru/863
e632a
MeToanl TO3HAHUS KUBOM
npuposl. [Ipakruueckas
pabota Ne 1 bubnunoreka [JOK
«Hcronp3oBanue 0.5 11.09 https://m.eds00.ru/863
Pa3IMYHBIX METOJIOB MPH 6122
U3YYEHUU OMOJOTHYECKHUX
00BCKTOBY
buonornyeckue cucreMsl bubmmorexa LIOK
’ 18.09 https://m.edso0.ru/863
MPOLIECCHI U UX U3YYEHUE 66564
XUMHUYECKUN COCTaB bu6mmoreka [IOK
kietku. Bona u 25.09 https://m.eds00.ru/863
MUHEpaIbHBIE COJIH e674e
bu6mmoreka [IOK
f:gg:}'mceoggzi 02.10 https://m.edso0.ru/863
eéb72
DepMeHTBI —
OMOIOTHYECKHUE
KaTaJlnu3aTopPHI.
JlaGopaTtopHnast pabota No bubnuotexa [JOK
1 «3yuenue 0.5 09.09 https://m.edso0.ru/863
KaTaJIuTHYECKON e6b72
AKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMHIIa3bl
WJIM KaTajasbl)»
bu6mmorexa [IOK
VYrnesoasl. JIunuast 16.09 https://m.eds00.ru/863
6870
HyxnenHoBbIE KUCTOTBHL. 93.09 bubnnorexka [JOK
AT® https://m.edso0.ru/863
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e6d5c

Uctopus u meToasl

bu6mmoreka [IOK

9 U3YYCHUS KIICTKH. 06.11 https://m.edso0.ru/863
Kiterounas Teopust €6e88
10 KreTka xak menoctHas 13.11
JKUBasi CUCTEMa
Crpoenue
JYKaApUOTHUYECKON KIICTKH.
JlaGopaTtopHnast pabota No
2 «M3y4yenue cTpoeHust bubmuorexa [JOK
KJICTOK PACTCHMIA, https://m.eds00.ru/863
11 JKUBOTHBIX, TPHOOB U 0.5 20.11 e6ffo
Oakrepuii moj https://m.edso0.ru/863
MHUKPOCKOIIOM Ha e716¢
TFOTOBBIX
MHUKpOIpenaparax u ux
ONKMCAHHE»
OOMeH BelecTB WIN Bubnuorexa LIOK
12 27.11 https://m.edso0.ru/863
MeTaboIH3M
er66e
bubmuorexa [JOK
13 doTtocuHTE3. XEMOCHHTE3 04.12 https://m.eds00.ru/863
e7c98
bubmuoreka [JOK
14 DHepreTuyeckuii 0OMeH 11.12 https://m.edso00.ru/863
e/aae
Ku3HEeHHEBIN UK
KJIETKH. JefieHne KIeTKH.
Murtos. JITaboparopHas
pabota Ne 3 bubnuoreka [IOK
15 «Habmroneane MuTO3a B 0.5 18.12 https://m.eds00.ru/863
KJIETKaX KOHYMKA e7dc4
KOpeIKa JyKa Ha
TOTOBBIX
MUKpOTIpEnapaTax»
buocunTes Oenka. bu6mmoreka [JOK
16 Peaxiust MaTpuaHOTO 25.12 https://m.edso0.ru/863
CHUHTE3A e796e
Tpancsms — bubnmnoreka [JOK
17 15.01 https://m.eds00.ru/863
OnocuHTe3 Oenka
e796e
Heknerounsie hpopmbl Bu6miorexa LIOK
18 22.01 https://m.eds00.ru/863

KHU3HH — BUPYCHI

e7540



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540

DopMBbI pa3MHOKEHUS

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

19 22.01 e81b6
OPTAHHIMOB https://m.eds00.ru/863
e83le
bubmuorexa [JOK
20 Meiio3 29.01 https://m.eds00.ru/863
e7fda
Ob6pa3zoBaHue 1 pa3BUTHE
ITOJIOBBIX KJICTOK.
Orm1o10TBOpPEHHUE.
Ha6o§aTop1I{)a;1 paborta Ne bubmmorexa LIOK
21 0.5 05.02 https://m.eds00.ru/863
4 «M3yuenue cTpoeHus
e81b6
MTOJIOBBIX KJICTOK Ha
TOTOBBIX
MUKpOTIperapaTax»
Vmsiayanbioe bubmuorexa [JOK
22 12.02 https://m.eds00.ru/863
pa3BUTHE OPTraHU3MOB 68436
I'enetuka — Hayka o bubnnorexka [JOK
23 HACJIEACTBEHHOCTH U 19.02 https://m.edso0.ru/863
U3MEHYUBOCTH e86f2
3aKOHOMEPHOCTH
HACJICIOBAHUS bubnuorexa [JOK
24 HPU3HAKOB. 26.02 https://m.edso0.ru/863
MonorubpuaHoe e8878
CKpEIINBaHHE
Hurnbpumnoe
bu6mmoreka [IOK
25 CKpCLLIBAHHC. 3aKOH 04.03 https://m.edso0.ru/863
HE3aBHUCHUMOTIO
e89a4
HACJIEIOBaHMsI PU3HAKOB
CrerneHHoe
HacJIeJIOBaHHUE
MIPU3HAKOB.
JlaGopaTopras pabora Ne
5 «I/I3pyqe§ple p§3yJILTaTOB bubmorexa IOK
26 0.5 11.03 https://m.eds00.ru/863
MOHOTHOPHUIHOTO U
e8c60
TUTHOPHUIHOTO
CKpEIIUBAHUS Y
Jp030(UIIBI HA TOTOBBIX
MUKpOTIperapaTax»
I'eneruka noina. bu6mmoreka [JOK
27 Hacnenosaune 18.03 https://m.eds00.ru/863

IMMPU3HAKOB, CICTIJICHHBIX

£8c60
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C TIOJIOM
N3MeHYnBOCTb.
Henacneacrsennas
U3MCHYUBOCTD.
Jedoparopiia pagors BuGmmorexa LIOK
28 . 1 0.5 01.04 https://m.edso0.ru/863
MOAM(PUKAITMOHHON e8efe
M3MEHUYHUBOCTH,
MOCTPOEHHUE
BapHaIlMOHHOTO Psaa U
BApUALMOHHOM KPUBON»
HacnencrBennas
M3MEHUYHUBOCT.
JlaGopaTtopHnast pabota No bubmmorexa LIOK
29 . 1 0.5 08.04 https://m.eds00.ru/863
7. «AHanu3 MmyTanui y
e8efe
Jpo30(hUITBI HA TOTOBBIX
MUKpOTIperaparax»
bubmuorexa [JOK
30 I'eHeTHKa YeloBEKa 1 15.04 https://m.eds00.ru/863
e8d78
PesepBHBIil ypoK.
O00011IEHNE 10 TEME
31 «HacnencrsesHocTs u 1 22.04
M3MEHUYHUBOCTh
OpPraHU3MOBY
Cenekuus Kak HayKa u Bubmmorexa LIOK
32 nporece 1 29.04 https://m.eds00.ru/863
9214
MeTobl U TOCTHKEHUS bu6mmoreka [IOK
33 CCIIEKIINU PACTCHUH U 1 06.05 https://m.eds00.ru/863
JKMBOTHBIX 9214
buorexHoorus kak bubmmorexa LOK
34 S —, 1 13.05 https://m.eds00.ru/863
€9336
OBIIEE KOJIMYECTBO 34 4

YACOB I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VI YHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






