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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMbl O OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIPENIENICHNS] TOAXO0A0B K (POPMUPOBAHUIO COJCPKAHUS YUYEOHOrO MpeaMeTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJEp)KaHUsl, pE3yJbTaTOB OO0ydYeHUs W
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
MPUHITUTNAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHETO
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuuke OMOJIOruH, €€ 3HAaUeHUH B TTO3HAHUU JKUBOU MIPUPOABI U 0OecTieueHun
CYIIIECTBOBAHHS YEIOBEYECKOTO OOIIECTRA.

[IporpaMmma 1o Ouonoruu nAaéT NpeACTaBICHHE O LensIX, o0 oOmieit
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorusi», omnpenensier 00s3aTeIbHOE PEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacmpeleleHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCIIEI0BATEILHOCTh M3YUEHUSI YU4EOHOTr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa3oBaTEIHHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEH 00y4JaroImXCs.

B nmporpaMmvMe 1m0 OHOMOTMHM TaKXe YYUTBIBAIOTCA TpPeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yjIbTaTam
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOM
JeSTENbHOCTH/Y4EOHBIX JEHCTBUN OOYYaIOIIMXCS IO OCBOCHHUIO COJEPIKAHMS
OMOJIOTMYECKOTO 00pa30BAHMSL.

B mporpamme mno Owuosorum (10 kmacc, 0a30BbIi YpOBEHb) pealM30BaH
MPUHIIMI TMPEEMCTBEHHOCTH B H3y4Ye€HUW Owuosnoruu, Omaromaps d4emy B He
NPOCMaTpPUBAETCS HANpPaBICHHOCTh HAa pa3BUTUE 3HAHUM, CBA3AHHBIX C
GbOpMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHPOBO33PCHHS, IIEHHOCTHBIX
OpHEHTAINN JIMYHOCTH, YKOJIOTHIECKOTO MBIIUICHUS, TPEACTABICHUI O 3J0POBOM
oOpa3e >XKM3HM U OEpeKHBIM OTHOIIEHHUEM K OKpYXKalollehd MPUPOIHOU cpene.
[ToaTOMy Hapsimy ¢ u3yuyeHHeM OOLIEOMOJOTUYECKUX TEOpHUH, a TakKe 3HAHWM O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TIPOIIECCOB B MPOTpaMMe IO OMOJIOTHH yAEJIEHO BHHUMAaHHUE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUUN B MTOBCEIHEBHOM KU3HU JUISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHcCle: NpO(UIAKTUKU HACJIEACTBEHHBIX 3a00J€BaHUN YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS IKOJIOTHICCKU
1[eJIecCO00pa3HOro TMOBEACHUA B OKpY)KaloIled NPUPOJHOM Ccpele, aHaau3a
BIIUSIHUASA XO3SHUCTBEHHOW JESITENIbHOCTH 4YeJIOBEKAa Ha COCTOSHHUE TMPUPOJIHBIX U
MCKYCCTBEHHBIX YKOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKIAIHON HAIPaBJIECHHOCTH
y4yebHoro npenmera «buosorus» mpoauKTOBaHO HEOOXOJAUMOCTHIO 0OECTICUeHUSs
YCJIOBHM TSI PEIICHUS OJHOW M3 aKTyaJbHBIX 3a7a4 IMMKOJILHOTO OMOJIOTHYECKOTO



oOpa3zoBaHus, KoTOpas mpennonaraetT (GopMUpoBaHHE Y  OOyYarOIIUXCS
CIIOCOOHOCTH aalliTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHE cpemHero ooOmero oOpa3oBaHHS 3aHUMAET BaKHOE
Mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYAIOIIMXCS TPENCTABICHUN O
HAYyYHOU KapTHHE MHpa, paclIupsieT u o000IIaeT 3HaHMS O KUBOU MpUpOIE, €€
OTJIMYUTEIIBHBIX TPU3HAKaX — YPOBHEBOH OpTaHM3AIlMd W JBOJIIOIHMH, CO37aET
YCIOBHSI  JJIs:  TIO3HAHWS  3aKOHOB  JKMBOW  TMPHUPOABI,  (opMupoBaHUS
(GyHKIMOHATBHOM TPAMOTHOCTH, HABBIKOB 37I0pOBOTO M Oe3o0macHoro ooOpasa
KU3HU, YKOJIOTMUECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOIIEHUS K KUBOU MIPUPOJIE
1 YEIIOBEKY.

Bbonbmmoe 3HaueHne OMOIOTHST UMEET TaKXKe ISl PEIICHUS] BOCTIUTATEIILHBIX
pa3BUBAIOIIMX  3aJad  CcpemHero  oOmero  oOpa3oBaHMs,  COIMATM3AIUN
oOyuaromuxcs. M3ydyenune 6uonoruu obecreynBaeT yciaoBHs i (OPMUPOBAHUS
WHTEJUICKTYaJbHBIX, KOMMYHHMKAIIMOHHBIX W  HWH(POPMAIIMOHHBIX  HAaBBIKOB,
ACTETUYECKOW KYJIbTYpPBI, CIIOCOOCTBYET HMHTETPAIMH OWOJOTHYECKUX 3HAHUHU C
MPEICTABICHUSIMHU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKU, XUMHH
u reorpadun. Ha3BaHHBIE MOJOXKEHUS O MPETHA3HAUYCHUU Y4EOHOTO MpeaMeTa
«buonorus» COCTaBMIM OCHOBY IS ONpENCICHUS IOJXOJ0B K OTOOpYy H
CTPYKTYPHUPOBAHHIO €r0 COACpP)KaHUSA, TMPEACTABICHHOTO B IMporpamMme II0
Ouonoruu.

Ot60p comepxanusi yuebHoro npenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBIEH C TMO3WIHUHA KYJIBTYPOCOOOPA3HOTO TOJX0Jd, B COOTBETCTBHH C
KOTOPBIM OO0yYaromuecss TOJKHBI OCBOWTH 3HAHUS W yMEHUS, 3HAYMMBIC IS
dbopmupoBaHus OOIIEH KYJIbTYphI, OMPECIAIONME aJeKBaTHOE TIOBEICHHE
YeJioBeKa B OKpYXKaroled MpUpPOJHON cpene, BOCTPeOOBaHHbBIE B MOBCEIHEBHOM
KU3HU U MPAKTUYECKOU JesTeNnbHOCTH. Oco0oe MeCcTO B ITOM CHUCTEME 3HAaHMI
3aHUMAIOT DJIEMEHTHI COJIEP KaHMs, KOTOPHIE CIy>KaT OCHOBOU JyTsi (hOPMHUPOBAHHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOW KAapTUHE MHpPA U
[IEHHOCTHBIX  OPUEHTALUSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alHUH
OMOJOTMYECKOT0 00pa30BAHMSL.

CTpyKTypupOBaHUE COACpXKaHUSA Y4YeOHOrOo MaTepuaja B TPOrpaMMe IIO0
OMONIOTUH OCYIIECTBIICHO C YYETOM TMPUOPUTETHOIO 3HAYEHUS 3HAHUK 00
OTIIMYUTENIbHBIX OCOOCHHOCTSIX JKUBOW MPUPOJIBI, O €€ YPOBHEBOM OpraHu3aiiu u
ABOJIIOITMHU. B COOTBETCTBHHM C 3THM B CTPYKType Y4eOHOTO mpeamera « bruomorus
BBIJICIICHBI CIICIYIONINE COAEpKaTeIbHbIe TUHUN: «broiorus kak Hayka. MeTombl
HAy4YHOTO TOo3HaHUs», «KieTka kak Oumosiormueckas cucrema», «Opranm3m Kak
ouonornyeckas cuctemay, «CucremMa U MHOTrooOpazue OpraHM4YEeCKOro MHpPay,
«IBOITIOITUS KUBOH TPUPOJB, « IKOCHCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.



Lens m3yuenuss yueOHOro mpenmera «buomorus» Ha 0a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YalOIUMHCS  3HAHUSIMU O  CTPYKTYpHO-(YHKIIMOHATBHOM
OpraHW3allid JKUBBIX CHCTEM pa3HOTO paHra © NPHOOPETCHHE YMCHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCUCTBUI B OTHOIIEHWH OOBEKTOB
’KUBOM TPUPOJIBI U PEIICHUS PA3TUIHBIX )KH3HEHHBIX MPOOJIEM.

JlocTkenue 1enu u3ydeHus: yuebHoro mnpeamera «buonorus» Ha 6a30BoM
ypOBHE 00ECTICUNBACTCS PEIICHUEM CIEAYIONNX 3a/1a4:

OCBOCHHE OOYYaIOIUMHKCS CHUCTEMBbI 3HAaHUH O OWOJOTHYECKUX TEOPHSX,
VUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUTIOTE3aX, MPaBWIAX, CIy)KaIllUX OCHOBOU
st popMUPOBaHUS TPEJCTABIECHUNH O €CTECTBEHHO-HAYyYHOM KapTHHE MHUpA, O
METO/aX HAy4YHOTO IMO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOTO YPOBHS OPTaHM3AINH, BBIIAIOIINXCS OTKPHITUAX M COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHH;

dbopmupoBaHrue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX |
TBOPYECKUX CIOCOOHOCTEH B TMPOIECCE aHaIM3a JAHHBIX O MYTIX Pa3BHTHS B
OWONIOTUY HAyYHBIX B3IVISIIOB, WACH M TOIXOIO0B K W3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3AINH;

CTaHOBJICHHE Yy oOydarommxcss oO0meil KyJnbTypbl, (YHKIIMOHAIBHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUH OOBSICHATH U OIEHWBATH SBIICHUS OKPY’KAIOIIETO
MHpa JKMBOW TPUPOJLI HAa OCHOBAHWM 3HAHWUN M OIBITA, IOJYYEHHBIX TIPH
M3yYCeHHH OMOJIOTHH;

dbopMmupoBaHue Yy OOy4YalOIIMXCAd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTUYECKUX 3HAHUW B TPAKTUYECKOH JESITCIBHOCTH YEJIOBEKa, Pa3BHTHH
COBPEMEHHBIX MEAUITMHCKUX TEXHOJIOTHUH U arpOOMOTEXHOIOTHIA;

BOCMUTaHUE YOEXKIEHHOCTH B BO3MOXKHOCTH TTO3HAHHS YEJTOBEKOM >KHBOM
IPUPObI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEM, COOTIOCHUS AITUYECKUX
HOPM IIPH TIPOBEICHUN OMOJIOTHYECKHUX UCCIICIOBAHHMIM;

OCO3HAHHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWUW JUISI TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOUN KYJIbTYPHI, U1t POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

NpUMEHEHUE TPUOOPETEHHBIX 3HAHUM U YMEHUI B MOBCEIHEBHOM KU3HU JIS
OLICHKH TOCJIE/ICTBUI CBOCH EATEITHHOCTH TI0 OTHOIICHHUIO K OKPYIKAIOIIeH cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHUE U COOJIIOJEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SBISICTCS 0O0SA3aTE€IbHBIM YUYEOHBIM IMPEAMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nacTh « EcTecTBEeHHO-HAYUYHbIE IPEIMETHI.

Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
orBoauTcs B 10 knacce — 34 yaca (1 gac B Hezeno).



COILEPKXAHME YYEBHOI'O IPEJMETA «bHOJIOI'USD»
10 KUIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHHYECCKUMU H
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponb Ouonoruu B (HOpMHUPOBAHMM COBPEMEHHOM HAy4yHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMUECKUX HAYK.

Metoapl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiaccupuKaius, MOJCTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

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

Tabmuie! 1 cxeMbl: «MeTobl MO3HAHUS KUBOU TIPUPOIBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass paboraNe 1. «Mcmonb3oBaHHWE pa3IUYHBIX METOJOB IPHU
M3YUYECHUHN OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3AINN OMOCHUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, NOMYJISLUOHHO-
BUJIOBOM, YKOCUCTEMHBIN (OMOTe0IeHOTHYECKHIT), OnocepHBIA.

JdeMoHCcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHHU OpraHU3aIUU
KUBOU IPUPOIBDY.

O6opynoBanue: moaenb Moiiekyibl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOCHHE KJICTKH.

XUMHAYECKAN COCTaB KIETKH. XUMHUYECKHE SJIEMEHTBI: MaKpO3JEMEHTHI,
MHUKpPO3JIeMEHThL. Bosia 1 MUHEpaibHbIE BELIECTBA.

@OyHKIMM BOABI M MHUHEpAIbHBIX BemlecTB B KieTke. [loxnmepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnmble 1 3aMEHHMbIE aMUHOKUCIOThl. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOM MOJEKynbl (MepBUYHAs, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonornueckue
byHKIIHN OEIKOB.



®epmenTtsl — Ouonormueckue Katanu3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButamMuHsbl.
OTnuuusa pepMEHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoabl: MoHOcaxapuabl (TaOko3a, pubo3a u  Ae30Kcuprdo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIMKOIEH,
1eJuTi0I103a). bruonorudeckue GyHKIUU YTIIEBOIOB.

Jlumuael:  Tpurnuiepunbl, Qochomunuasl, crepouabl. ['mapoduibHO-
ruapopoOHble  cBoiicTBa. buonormueckne QyHkumum JgunugoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB SHEPTHH.

Hykneunoswsie xkucnotel: JHK wu PHK. Hyxkneotunsl — MoOHOMEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuun PHK.
Buast PHK. AT®: ctpoenunie u GpyHKIUH.

Hwuronorus — Hayka o kierke. Knerounas teopust — npuMep B3anMOAEUCTBUSA
uaei u paxkToB B HAYYHOM MO3HAHWUU. METO/Ibl U3yUYEeHUSI KIETKH.

Knerka xak 1enoctHas uBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHyTas HapyXHasi memOpana, moiyiekyael JIHK kak renernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunbel KJIETOK: »yKapuoTHYecKas U mpokapuotuyeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIIMYMS PACTUTEIIBHOM, >XUBOTHOW U
rpUOHOM KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiicTBa U pyHkiuu. LluTonnazma u eé
opranouspl. OnHoMmemOpanHbie opradHounabl kietku: OIIC, ammapat ['ombmxw,
mu30coMbl. [lolyaBTOHOMHBIE OpraHoubl KIETKH: MUTOXOHAPHUH, IJIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u TiacTua. Bunel mnactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KIyTUKH. ODYHKIUHA OPraHOMAOB KJIETKU. BKiltoueHus.

Snpo — perynasTopHblid HeHTp kieTku. CTpoeHue siapa: siaepHas 000JI0uKa,
KapuoIljla3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBL.

TpaHcnopTt BEHIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsi: A. Jleenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammel:  «PacnipeneneHne XMMUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOUM MPUPOIEN.

Tabmuter u cxembl: «llepuoamueckas TabNMIIAa XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbIY, «bruocunTes 0enka», « CTpoeHue MOJIEKYJIIbl OeIKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbI



AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue apa KIeTKn», « YTIIEBOIAbDY, «JIumuabn.

OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYJIOBaHME I IPOBEICHUS
HAONIOACHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUIIa3bl UK KaTaaasbl)y.

JlaGopatopHasi pabora No 2. «M3ydeHue CTpOe€HHsI KIETOK pacTeHH,
KUBOTHBIX M OaKTepuil MOJ; MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpernaparax u ux
OMHUCAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WM METa00IM3M. ACCUMUIISALNS (TUIACTHYECKUNA OOMEH) 1
JTUCCUMWISIIUSL (9HEpreTUYecKuii OOMEH) — JBe CTOpPOHBI E€IWHOI0 Ipollecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUU B TOHUMAHUU
MeTabou3ma.

Tunsl oOMeHa BemecTB: aBTOTpODHBINA U reTepoTpodHbIid. Ponb GpepmeHTOB
B 0OOMEHE BEIIECTB U MPEBPAICHUH YHEPTUU B KIIETKE.

®orocunTe3. CperoBas u TeMHOBasg (a3pl (¢QoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (HOTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BnusiHue ycnoBuii cpefbl HA GOTOCHHTE3 M CIOCOOBI MOBBIIICHUSI €T0
MIPOJAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUM.

XeMOCHHTEe3. XEMOCUHTE3UpYIONIe OakTepuu. 3HAaUeHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DOHepreTnueckuii oOMeH B KieTke. PaciiernsieHue BeIIecTB, BbIACIECHUE U
aKKyMYJMpPOBAHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonu3. bpoxenue m ero Buabl. KucnoponHoe OKuCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTH
HHEPreTUYECKOro 0OMeHa.

Peakiuu wmatpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi renernueckoil uHpopmanuu B KIETKe. ['@HETHMUECKUUA KOl U €ro
cBoiicTBa. Tpanckpuniusa — matpuunbiii cuate3 PHK. Tpaucmsmus — OuocunTes
Oenka. Otanbl TpaHciasuuu. KomupoBanue amuHOkucioT. Pomb pubocom B
OounocuHTe3e Oemnka.

Hekinerounsie (popMbl ku3HU — BUpYChl. McTopus otkpsiTus Bupycos (. W.
NBanoBckuit). OCOOGHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHui, KUBOTHBIX W YEJIOBEKAa, BbHI3bIBAEMBIE
Bupycamu. Bupyc mmmynoaedunura yenoseka (BMIY) — Bo3Oyaurens CIIN/da.



OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTanus», «MeTtabomm3am», «MUTOXOHIPHUSY,
«JHepreTudecknii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JITHK,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I 'eHeTHYeCKUil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

O6opynoBanue: monaenu-anunkanun «Yasoenue JHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHeli WM TAalUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHBIL.
[lutonornueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIBHOTO  Pa3BUTHS
OpraHU3MOB.

Henenne wietku — muto3. Craaum muto3a. IIponeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOXKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOKEHUS: JICJICHUE HAJBOE, IOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHue, BET€TaTUBHOE pa3MHOXKeHUE. VICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE IS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKH M sUudHUKU. OOpa3oBaHWE M Pa3BUTHE MOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtanbl SMOPHOHAIBLHOTO PA3BUTHS Yy IMO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, TacTpyisnus, opraHoreHes. [locTamOpuoHanbHOE pa3BuUTHE. THITBI
NOCTAIMOPHUOHAILHOTO PAa3BUTUA: MpPsAMOE, HENpsAMoe (JIMuyuHOuHOe). BiusHue



cpeabl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmumelr u cxeMbl: «DoOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpOEHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHE», «l'amMeToreHe3 y MJIECKOMUTAIONIUX U
yesioBekay, «OCHOBHBIE CTaAUU OHTOIEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOLIETO», «SHIEKIeTKAa MIIECKONMUTAoIEero», «Kapuokuues B KJETKax
KOpeIlIKa JyKa», MarHUTHas MOJeNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, Mozaens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencTBEHHOCTh M HU3MEHYHUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiag poccuiickux M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJISIpHO-TeHeTuYeckuii). (OCHOBHBIE TE€HETUUYECKHE
noHATHs. ['eHeTrdeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMax CKPEIIMBaHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpuiHoe CKpeuMBaHue. 3aKOH eJuHO00pa3us THOpPUIIOB TMEPBOIO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'unores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTICHUsI TEHOTHITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.



I'enetnka mosia. XpoMOCOMHOE OIpeeIeHUE 1Mojia. AyTOCOMBI U TOJOBBIC
XpoMOCOMBI. ['oMOoramMeTHble M Te€TeporamMeTHble oOpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3menunBoCTh. BUIBI H3MEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJIEICTBCHHAS.
Ponp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHON U3MEHUUBOCTH. BapualimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnmencrBeHnHass, WM TIe€HOTHUIIMYECKas, HW3MEHYHMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Melo3 U TMOJOBOM Mpolecc — OCHOBA KOMOWHATHUBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa ¥ mpu4uHbl MyTaluii. MyTarenasie (haKkToOpBbl.
3aKOH rOMOJIOTHYECKUX PAJI0B B HacaeAcTBeHHOW n3MeHurnBocty H. V. BaBumosa.

BuesnepHas HaclIeACTBEHHOCTh M U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHUCCKUM, OTM3HEIOBRIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJICKYJISIPHO-T€HETUYECKHI. CoBpeMeHHOE ONpEJICIICHUE T€HOTHIIA:
MIOJTHOT€HOMHOECEKBEHUPOBAHNUE, TE€HOTUIIUPOBAHKWE, B TOM YMHCJE C IOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a00jeBaHUsS 4YEJIOBEKAa: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPaACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
ComaTruueckue MW TeHepaTuBHble MyTanuu. CTBOJOBbIE KIETKH. IIpUHITUTIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHHUS TeHETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYeCKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAIICHUU U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YEIOBEKA.

JdeMoHCcTpanuu:

[Toptpertsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTMOPUAHOE  CKpEIIUBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pACHICIJICHHS W €ro IUTOTreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
JKUBOTHBIX W 4eJOoBeKa», «['eHeThka monia», «3aKOHOMEPHOCTH HacJeIO0BaHUs,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl
M3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAsI U3MEHYUBOCTD.

OGopynoBaHue: MoOJEIU-ANIIIMKAIMA  «MOHOTHOPUIHOE CKPEIIUBAHHEY,
«HenomHoe nmoMuHHMpoBaHue», «JurunbpuaHoe ckpenuBanuey», «llepekpéct



XpOMOCOMY», MHUKPOCKOI H MHuKporpenapar «J[pozodumia» (HOpMa, MyTaruu
(bopMBI KPBUILEB M OKPACKH Tela), repdbapuit «I"opox moCceBHOM».

JlaGopaTopHble U NpakTHYeCKHE PadOThI:

Jlaboparopnast padbora Ne 5. «/3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
TUTHOPUAHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETIapaTax.

Jlabopatopnast pabota Ne 6. «M3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBO».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(uiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocraBlieHHE€ U aHAIU3 POJIOCIOBHBIX
YEIOBEKA.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIU.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MpOUCXOXKAEHUA AOMAIHUX XUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCcoBbI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJEKIIMM PACTEHUH U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpemBaHue — WHOpuAMHT. Yucras nuHus. CKpelIMBaAHWE YWCTHIX JIMHUH.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIMHT.
Otnanéunas tubpuamzanus W e€ ycmnexu. VICKyCCTBEHHBIH MyTareHe3 W
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKUMH PACTEHUM, JKUBOTHBIX H
MHKPOOPTaHU3MOB.

buorexHonorus kak oTpaciap MPOU3BOACTBA. |'€HHAs HMHKXEHEpHUs. ITambl
co3ganusi pexomObunantHor JIHK wu Tpancrennsix opranu3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKPOKIOHATBHOE PA3MHOKEHUE PACTEHUI.
KinonupoBanne BBICOKOMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKojornyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
NBaHoB.

Tabnauupl u cxembl: kapta «LIeHTpBI TPOUCXOXKIEHUS M MHOT000pa3us
KyJbTYPHBIX pacTeHuil», «[lopoabl q1oMamHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanénnas rudpuansanus», «Padotsl akagemrka M. @. BanoBay,
«Ilomumnongus», «OObEeKThl OHOTEXHOJNOTHM», «KileTouHble KyIbTypel U
KJIOHHpOBaHue», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJIsiKH TIOJ0B U KOPHEIJIOI0B JUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKoX035UCTBEHHBIE PACTECHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

OkcKkypcusa«OCHOBHBIE METOJbl M JOCTHKEHUS CEJIEKUHUH pPACTEHUH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJbTaTOB OCBOCHUs npeaMmera «buosorus»
BBIJICJICHBI CJIEAYIOIIUE COCTABJISIONINE: OCO3HAHUE OO0YYarOUUMUCST POCCUUCKOMN
rpaXkJaHCKON MUJAECHTUYHOCTH — FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONPEACNICHUI0, HaJlM4he MOTHBallMM K OOy4YeHWio  Ouojoruw,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATULMN Pa3BUTHS OHMOJOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
NEATENIbHOCTA LIEHHOCTHO-CMBICJIIOBBIMHA  YCTAHOBKAMH, MPUCYIIMMU CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO IPABOCO3HAHMS,
CITIOCOOHOCTH CTABUTH 1I€JIU U CTPOUTH KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOCHUA Npeamera «buonorus» mocrurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEIBHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIUOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U AYyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBWIAMU U HOPMaMHU
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM IMIO3ULIHMM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHHUS K 3aKOHY W IIPABONOPSIAKY, YEIIOBEKY TPyJa U CTapLIeMy ITOKOJICHUIO,
B3aMMHOI'O0 YBaXKCHHS, OCpPEKHOr0 OTHOIICHUS K KYJbTYPHOMY HACICIUIO H
TpaJUIMsM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit ®Denepainuu, npupoae u
OKPYXaroUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHoro mpenmera «buonorus»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCThH 00YUaIOIINXCsI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
ONbITA M OMbITA JICITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HaIlpaBJICHUM
BOCHUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1)rpakaIaHCcKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUUA 00YUAIOIIErocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOT0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)XKEHUE
3aKOHA U IIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usnyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB H OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPY Karollen Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed uX
pelieHus;

CIIOCOOHOCTHh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUATUE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE JKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeIcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE CchneruUuKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJin B
(dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOM IMBWINU3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMOM
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHMUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIMIUX B HEM M3MEHECHHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JJAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHble pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorusy
BKJIIOYAIOT: 3HAUYUMble 11  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYarOIIUXCS
MEXTUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOICHAYYHbIC MOHATHS, OTPaXKAIOIINE
L[EIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuuPuKy METOJ0B IMO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPTHUs, SBJICHUE, MPOIIECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIMUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCe/OBaHNe,  HaAOMIOJIEHUE, U3MEpPEHHe,  DJKCICPUMEHT H  JPYTux),
YHUBEpCaJIbHbIE y4eOHble JAeiCcTBUS (ITO3HABATEIbHbIC, KOMMYHUKATHUBHbIE,

PETYJIATUBHBIE), o0ecrieunBaroIme dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH W COIMAJIBHOM  KOMIETEHIIMUOOYYAIOUIUXCs,  CIOCOOHOCTH
00yJaronumxcs UCTIOJIh30BaTh OCBOCHHBIC MEXKTUCIMIUIMHAPHBIC,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIE YyueOHbIE JCHCTBUS B
MO3HABATEIILHON U COLIMAIIbHOM MPAKTHUKE.

MertanpenMeTHbIle PE3yJIbTaThl OCBOCHMSI MPOTPAMMBI CPEIHErO OOIIEro
00pa3oBaHUs JIOHKHBI OTPAXKaTh:

OBiagenue YHHBEpPCATbHBIMHA yueOHbIMH NMO3HABATEIbLHBIMH
AEeCTBUSIMM:

1)0a30Bble JJOrudecKue aecTBUsI:

CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(ananuza, cMHTE3a, CpaBHEHMUSI, KJIacCUpUKaIU, 0000IIEHNS ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMHU MOHSTHUSIMH);

ONpEeNeNATh LeNUu JACITEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
TOCTHKEHUS, COOTHOCUTh PE3YJIbTAThI AESITEIbHOCTH C TOCTABJICHHBIMHU LICJISIMU;

UCII0JIH30BaTh OMOJIOTMYECKUE TMOHSITHUS ISl OOBACHEHUS (PAKTOB U SIBJICHUMN
KUBOU MIPUPOJIBL;

CTPOUTH JIOTMUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, JE€AYKTUBHbBIE, IO
AHAJIOTUH), BBIABJISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC Cpe/acTBa TUTSt MPEJICTABICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHU B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHUBOPEYMH  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PELICHUS MPOOJIeMbl ¢ YYETOM aHaIM3a MMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIILHOCTD, OLIECHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LeJIIM, OLIEHUBATh PUCKH MOCIEICTBUHN J€ATEIbHOCTH;

KOOPJIMHUPOBaTh ¥  BBINOJHATH pabOTy B  YCIOBHSIX  peaibHOro,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIILJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2)0a30BbIe HCCaeI0BaTEIbCKHE AeiiCTBUSA:

BJIQJIETh HABBIKAMH YUEOHO-UCCIEA0BATEIbCKOM U IPOEKTHOU JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus NpoOiieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PEHIEHUS TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
pa3IMYHbIX METOJOB MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIE BUJbl JESITEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpETalHH, NPeoOpa3OBaHUI0 MU NPUMEHEHHIO B YYEOHBIX
CUTYalUsiX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX M COIUAIbHBIX TPOEKTOB;

(GopMUpOBaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OPMYIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOU
JESATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBISIBJIATh [IPUUMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTYMEHTHl HJisl J0Ka3aTelbCTBa
CBOMX YTBEPKJICHHI, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHBIE B XOJE PpEIICHHS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKU OLIEHHWBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYal[UsIM, OLICHUBATh NPHUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAIIPABICHHbIN TOUCK MepeHoca CPEeACTB M CIOco00B
JEeMCTBUSI B IPOPECCUOHANBHYIO CPELY;

YMETh MEPEHOCHUTh 3HAHUS B IO3HABATENIbHYIO M MPAKTHUYECKYIO O00JacTh
KU3HEIEATEIbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBbIE WJIEU, MpeAJiaraTb OpUrHHAJIbHbIE MOAXOJbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmein:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIUU (TeKCTe y4eOHOTro
nocoOus, Hay4yHO-NOIYJAPHOW JUTEepaType, OMOJOIMYECKUX CJIOBapsX H
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATH



HH(OPMAITUIO PA3TMYHBIX BUJOB U (OPM TIPEICTABICHUS, KPUTUIECKU OIEHUBATH
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(GhOpMyIUPOBATh 3alpPOCHl U MPUMEHATH PA3TMYHBIE METOJBI MPU TIOUCKE U
otbope Ouonorndeckoil mHMOpMalnKu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

NpUOOpETaTh OMNBIT MCIOJIb30BaHUS HMHPOPMAUMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPYy aKTHBHOTO HCITOJIb30BAHUS PA3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  TPEACTaBICHUS
Oouosiornyeckor nHGopMaruu (Cxemsbl, rpaduKy, TAarpaMMBbl, TaOJIUIIbI, PUCYHKH
H Jpyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANUCH: TPUMEHATh XUMHUYECKHE, (U3UUYECKUE W
MaTEeMaTUYEeCKUE 3HAKW U CUMBOJIBI, (OpMYJIbl, aOOpeBHATYpY, HOMEHKIATYpY,
UCTIONB30BaTh W TpeoOpa3oBhIBATh  3HAKOBO-CHMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BIAJeTh  HABBIKAMHM  pAacloO3HaBaHWA W 3amuThl  WH)OpMaIuwy,
MHGOPMAIIMOHHON 0€30MaCHOCTH JTIMYHOCTH.

OBjajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMHU J1€HCTBUAMM:

1)o0menmue:

OCYIIECTBISATH KOMMYHUKAIIMK BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOT€ WJIM JUCKYCCHUHU TIO CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a/1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBIMOJHEHUS IpEaiaracMou
3a/lay, YIYUTHIBATh MHTEPECHI W COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHUKOB
JMaJIora Uil JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(DJIMKTHBIX CHUTYaIlHi,
YMETh CMATYATHh KOH(JIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IMYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaAMEPEHUS JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA AeSITeJIbHOCTD:

MMOHUMAaTh M HCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOU
paboOTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX IEHCTBUN C YYETOM OOIIUX
MHTEPECOB M BOBMOXHOCTEH Ka)I0TO YieHa KOJUICKTHBA,



IIPUHUMAaTh LEJIA COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJAMHUPOBATh JEHUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIIATH IUIaH JCHCTBHIA,
pacnpenensiTh poiad € YYETOM MHEHHMM Y4YaCTHHUKOB, OOCYXJaThb pe3yiabTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOET0 BKJIAJAa W KAXKIOTO YYaCTHUKA KOMaHAbI B
001t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE MPOEKThI, OLIEHMBaTh HWJEU C TMO3ULUHA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IMO3UTHBHOE CTPAaTErMYECKOE IOBEAEHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaXKEHUE, ObITh MHUIIUATHBHBIM.

OgyaieHUe YHUBEPCAJIbHBIMH PeryJssTHBHBIMH JeHCTBUSIMMU:

1)camoopranusanms:

UCIIOJIb30BaTh OHMOJOTHYECKHE 3HAHUS IS BBIABIECHUS MNpoOJIeM U HX
pEIIeHHS B )KM3HEHHBIX U YU€OHBIX CUTYaIUsIX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX M MOCTYIKAX MO OTHOLICHHUIO K KUBOM MpPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NESITENIbHOCTh, BBISBISATH
poOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3aJjadyu B 00pa3oBaTEIbLHOMN
JESATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAH pPELIEeHUS NOpobiieMbl €  Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEOUTEHU;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

paclIMpATh paMKH YYEOHOIO MPeAMETa HAa OCHOBE JIMYHBIX MPEANOUYTEHUN;

JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEeIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW SPYAHMIMH B
pa3HBIX O00JIACTAX 3HAHUN, TMOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJbTYpPHBI YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYAallMsiIM, BHOCUTb KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJIeTh  HABbIKAMM  TO3HABaTEJIbHOM  peQuIeKCMM  KaKk  OCO3HaHHUS
COBEpILIAEMbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHM, MCHOJb30BaTh MPUEMBI peQIIEKCUU ISl OLEHKU CUTyalHuH, BbIOOpA
BEPHOT'0 PELIEHUS;

yMETh OLICHUBATh PUCKH U CBOEBPEMEHHO MPHUHUMATh PELICHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX IPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

3)npunsaTHE ce0st M APYTrUX:

MPUHUMATh Ce0sl, MIOHUMas CBOU HEJJOCTATKU U JIOCTOMHCTBA;

IIPUHAMATh MOTHBBI M apryMEHThl APYTMX I@PU AaHAIU3€ pPEe3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP € MO3ULIUU JPYTOro YeIOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl ocBoeHHs mnporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue st yueOHoro npeamera «buosnorusy»
Hay4HbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 110 OCBOCHHIO, HHTEPIIPETALUU U
npeoOpa3oBaHUIO 3HAHUM, BUABI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUA U
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUEOHBIX CUTYyallUsiX, a TaKXKE B PEaJbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yNbTaThl MPEACTABIICHBI IO F0J1aM 00YyUYEHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS ydeOHOTO mpeamera «buonorus» ¢ 10
Knacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTUHBI MUPAa U HAYYHOTO MHUPOBO33PEHHS, O BKJIAAE POCCHUUCKUX H
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUHU, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKpPbIBATh COJEpKAHUE OUOJIOTMYECKUX TEPMUHOB M TOHSITHI:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (0OMEH BEIIECTB M IpeBpalleHue
HHEPTUH), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAsI OpPraHU3alIus KUBBIX CHUCTEM,
CaMOBOCHPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHE H3JIaraTb OWOJIOTUYECKUE TEOpUH (KJIETOYHAs, XPOMOCOMHAs,
MyTallMOHHAs, IIEHTpajbHAs JIOrMa MOJIEKYJIApHON Ouonorun), 3akoHbsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 LE€HTpax MHOrooOpasus u
MPOUCXOXKICHUS KyJIbTYpHbIX pacTtenuilt H. V. BaBuiioBa), onpenensarh rpaHUIIbI
WX NMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHUE BIJIaJIETh METOJIAaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOIIO/IEHHE U
ONMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alysl U IMPOBEJICHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXKJy HCCIEAYyEMbIMH BEIMYMHAMHU, OOBSCHEHUE MOJYYECHHBIX



pE3yIbTATOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHUN, TEOPUN M 3aKOHOB, YMECHHE
JIeJIaTh BHIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJENATH CYIIECTBEHHbIE MPHU3HAKK BUPYCOB, KIETOK MPOKAPHOT U
DYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPIraHU3MOB, OCOOCHHOCTH
MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUs SHEPIrUU B KIETKe, (OTOCHUHTE3a,
IUTACTUYECKOTO0 M HHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meiio3a,
OIJIOIOTBOPEHMSI, PAa3MHOXKEHUS, WHANBUAYAIBHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBICHUM, JUIsl MIPUHATUS MPAKTUYECKUX PEIIEHUN B MOBCEIHEBHOM
KU3HU C IeTblo oOecreyeHns O€30MacHOCTH CBOETO 3JI0POBbS W 30POBBS
OKPY>KaIOIIUX JIIO/ICH, COOMIOCHISI HOPM TPaMOTHOTO MOBEACHHS B OKPYKAIOIIeH
OPUPOJHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUIM
COBpEMEHHOW  Ouonoruu OMOTEXHOJOTUI i PalUOHAIBHOTO
PUPOIOTIOTH30BAHMUS;

YMEHHE pemaTh »JJIEMEHTAapHble TEHETHYeCKHe 3aJayd Ha MOHO- U
AUTUOPUHOE CKpPELIMBAaHUE, CLEIUIEHHOE HacCJIeJOBaHUE, COCTAaBIISTh CXEMBbI
MOHOTHOPUTHOTO CKpELIMBAaHUS I MpEJCKa3aHusl HAcIeAOBAHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHE padOThI, COONIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO  COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOW MH(pOpPMAIIUH, HAYIHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBAaHWN B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHMS,
00001m1ast OMOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanmMeHoBaHUe pa3/iesioB U TeM ungpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypcsl
bubnuoreka [JOK
! buosorus kak Hayka 2 05 https://m.edsoo.ru/7f41¢292
2 JKuBble cucTeMbl U X OpraHU3aIus 1 bubmmorexa [OK
p I https://m.edsoo.ru/7f41¢292
. bubnmuorexa [JOK
1
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKU 8 1 httns://m.edsoo.rw/7f4 1292
but6mmoreka [JOK
4 IKH3HEAISATENLHOCTE KITKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHHe U HHANBUAYAIBHOE pa3BUTHE 5 1 bubnmuoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 1 bubnuoreka [{JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpeMA https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 2 4




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
Ne KoanuyecTBO 4acoB
Mara JIeKTPOHHBIEe HH(POBbIE
n/ | Tema ypoka Kontpoabnsie | IlpakTHueckue
Bcero U3ydeHust o0pa3oBaTe/ibHbIE PeCypChl
n padoThI padoThI
bubmuoreka [JOK
buonorus B cucteme
. 1 https://m.edso00.ru/863e6122https://m.edsoo.
Hay rw/863e632a
MeToabl TO3HAHUS
YKUBOU MPUPOJIBI.
[IpakTnueckas pabora
No 1 «Mcnonbs3oBanue 1 0.5 but6mmoreka [{OK
Pas3IMYHBIX METOIOB ’ https://m.eds00.ru/863e¢6122
TP U3YYECHHUH
OMOJIOTHYCCKUX
00BEKTOBY
buonoruyeckue
CHUCTEMBI, IPOIIECCHI U 1 bubmorexa OK
> POt https://m.edsoo.ru/863e6564
UX U3yYCHHE
XUMHYECKUN COCTaB
creriit. Boxa i | bu6mmoreka [{OK
- 2o https://m.edsoo.1u/863e674¢
MUHEpaIbHBIE COJTU
benku. CocTaB u | bubmuoreka [JOK
CTpOCHHE OCIIKOB https://m.eds00.ru/863e6b72
DepMeHTBI — 1 0.5 bubnuoreka [IOK
OMOJIOTHYECKHE https://m.eds00.ru/863e6b72

KaTaJIM3aTOPHI.




JlaGopaTopHas pabota
No 1 «M3yuenue
KaTaJIMTHYECKOM
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WJIH KaTaJa3bl)»

MeTa0O0IN3M

7 VYraeBoasl. JInnuasl bubmorexa LOK
https://m.eds00.ru/863e6870
2 Hyxkneunnosbie bubnuoreka [IOK
kuciaotel. ATD https://m.edsoo.ru/863e6d5¢c
Hcropus u metozsl
9 W3Y4YEHUS KIIETKH. bubnmorexa [JOK
https://m.edsoo.ru/863e6e88
Krnerounas reopus
10 Kierka xak nenoctHas Kp.
KHUBas cUCTeMa
Crpoenue
3YKAPUOTUYECKOMN
knetku. JlaboparopHas
pabota Ne 2 «M3yuenue
CTPOEHMSI KJIIETOK bubnuoreka [IOK
11 pacTeHul, )KUBOTHBIX, 0.5 https://m.edsoo.ru/863e6ff0https://m.edsoo.r
rpubOB ¥ OaKTEepHit MO u/863e716¢
MHKPOCKOIIOM Ha
TOTOBBIX
MHUKpOTpenaparax u ux
OTIHCaHUE
12 OOMeH BeIIeCTB WIN bubmuoreka [JOK

https://m.edso00.1ru/863e766¢




13 doToCHHTE3. bu6mmoreka [{OK
XeMOCHHTE3 https://m.eds00.ru/863e7¢98
. bubnuorexa [JOK
14 JHEPrETHIECKHI 0bMeH https://m.edsoo.ru/863e7aae
JKY3HEHHBIN TUKIT
KJIeTKH. Jlenenue
KJIETKH. MUTO3.
JlaGopartopHas paboTta Eu6 1OK
HOINOTEKA
15 Ne 3 «Habmonenue 0.5 https://m.edsoo.ru/863e7dc4
MUTO3a B KJIETKaX
KOHYHKA KOPEIITKa JTyKa
Ha TOTOBBIX
MHUKpOTpenaparax»
buocunres Genka.
16 Peaknusa maTpuaHoro bubmmorexa LOK
1 p https://m.edsoo0.ru/863e796¢
CUHTE3a
17 Tpaucmsiums — bubnnorexa [JOK
onocuures Oenka https://m.edso00.1u/863e796¢e
13 Hexknerounsie opmbl bubnuoreka [IOK
YKA3HU — BUPYCHI https://m.edsoo.ru/863e7540
bu6mmoreka [JOK
DopMbI pa3MHOXKEHHUS
19 https://m.edso0.ru/863¢e8 1bbhttps://m.edsoo.
OpraHH3MoB ru/863e831e
N bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7{4a
21 O6pa3zoBanue u 0.5 bubmuoreka [JOK

pa3BUTHE MOJIOBBIX
KIIETOK.
O1J10/10TBOPEHHE.

https://m.eds00.ru/863e81b6




JlaGopaTopHas pabota
No 4 «M3yuenue
CTPOCHHUS TIOJIOBBIX
KJICTOK Ha TOTOBBIX

MHUKpOIIpenaparax»

” NunuBuayansHOE Bbu6mmorexa [JOK
pasBUTHE OPraHU3MOB https://m.edsoo.ru/863e8436
I'enernka — Hayka o

23 HACJIEACTBEHHOCTH U Bubmiorexa OK

A https://m.edsoo.ru/863e8612
N3MEHYUBOCTH
3aKOHOMEPHOCTH
HaCJIEIOBAHUS
24 DHSHAKOR bubmuoreka [JOK
p ’ https://m.edso00.ru/863e8878
MonorubpuaHoe
CKpelIUBaHue
JurudpunHoe
CKpelluBaHue. 3aKk0H
25 Hega}];II/ICI/IMOFO Bubmiorexa LJOK
https://m.edsoo.ru/863e89a4
HaCJIEIOBAHUS
MIPU3HAKOB

26 CuermieHHoe 0.5 bu6mmoreka [JOK
HacJieJOBaHUEC https://m.edso0.ru/863e8c60
MIPU3HAKOB.

JlaboparopHas pabora
Ne 5 «M3yuenue
pe3yJIbTaToB
MOHOTHOPUAHOTO U
JTUTHOPUTHOTOCKPEITUB
aHMs y 1po30QuIIsl Ha




TOTOBBIX
MHUKpOTpenaparax»

27

I'eneTnka momna.
Hacnenosanue
MIPU3HAKOB,
CIEIUIEHHBIX C IT0JIOM

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e8c60

28

M3MeHYnBOCTb.
Henacnencrsennas
W3MEHYUBOCTD.
JlabopaTopHas pabota
No 6. Uzyuenue
MOAU(UKAITIOHHON
W3MEHYUBOCTH,
MMOCTPOEHHUE
BapHallMOHHOTO psija U
BapHallMOHHON KPHUBOW»

0.5

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e8efe

29

Hacnencreennas
H3MEHYUBOCTb.
JlabopaTopHas pabota
No 7. «Ananuz myTtanuit
y 1po30(UIel HA
TOTOBBIX
MHKpOIIpenaparax»

0.5

bu6mmoreka [{OK
https://m.edsoo.ru/863e8efe

30

I'eneTuka uenoBeka

bu6mmoreka [{OK
https://m.edsoo.ru/863e8d78

31

Pe3epBHbIit ypoK.
O000111EeHE TI0 TEME
«HacnencTBeHHOCTE U
HM3MEHYHBOCTH

K.p.




OpTaHU3MOBY
1 Cenekimus Kak HayKa 1 | bubnmoreka [JOK
TpoLece https://m.edsoo0.ru/863e9214
MeTob!l U JOCTUKEHUS
33 CeJIEKITUU PACTCHHUH 1 1 bubmorexa LIOK
I p https://m.edsoo0.ru/863e9214
YKUBOTHBIX
14 buoTexHosorus kak I bubmuoreka [JOK
OTpacilb IPOU3BOACTBA https://m.edsoo.1u/863¢9336
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME
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