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HOACHUTEJBHASA 3AIIMCKA

ITpu paspaboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNIeHUs] TOAXO0M0B K (OPMHUPOBAHUIO COAEpXKaHUS Yy4yeOHOro IpenMera
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENSIX U
IPUHIUNAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHHSI YEJIOBEYECKOTO 001ecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHUSM,
OIpeieNICHbl OCHOBHBIE (DYHKIIMK IPOrPaMMBbI 110 OUOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro npeamera «buonorus», Omnpeaenser o0sA3aTelbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTeNIbHOTO
npoIiecca, BO3pacTHBIX 0COOCHHOCTEHN oOydaronuxcs. B mporpamme 1o Ouosjoruu
TAaK)K€  YUYUTBHIBAIOTCA  TpeOOBaHUS K  [UIAHUPYEMBIM  JIMYHOCTHBIM,
METanpeMETHBIM U TMPEIMETHBIM pe3yJbTaTaM oOy4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIbHON NEATEIbHOCTH/yueOHBIX JIeHCTBUI
oOyJaroIuxcs Mo OCBOCHUIO COAEpKaHUs ONOIOTHYECKOT0 00pa30BaHMUsL.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B H3y4YE€HUHM OHOJOruu, Ojarojapsi 4yemy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpUEHTAlMN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e >XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NpUpOIHOU cpene.
[ToaTOMy Hapsimy ¢ U3ydyeHHeM OOLIEOMOJOTUYECKUX TEOPHUH, a TaKkKe 3HaHWM O
CTPOEHUU >KUBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUUN B MOBCEIHEBHOM KU3HU JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUN YEIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHHSI, 000CHOBaHUS HKOJOTUYECKU
1EJIeCO00pa3HOro TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOW cCpene, aHaau3a
BJIUSIHUSA XO3SMCTBEHHON JESITENBHOCTU YEJIOBEKAa HAa COCTOSIHHE MPUPOJHBIX U
VICKYCCTBEHHBIX DKOCUCTEM. Y CUIICHHE BHUMAaHHUs K ITPUKJIAJHONW HAIPABICHHOCTH
ydebHOoro npeamera «bruosorus» MpoaIuKTOBaHO HEOOXOJUMOCTBIO O0ecnedeHus
YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aNaNTUPOBATHCA K WM3MECHCHHSIM JIUHAMHUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MUpA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET Ba)XKHOE
Mecto. OHa oOecrieunBaer (popMUpOBaHUE y OOYyHAIOUIMXCS MPEICTABICHUN O
HAyYHOW KapTHUHE MHpA, pacIIUpseT W 0000IIaeT 3HAHUS O KUBOHM mpupoje, e
OTJINYMTENIbHBIX TNPHU3HAKAX — YPOBHEBOW OpPraHMU3alMM W DBOJIOLHH, CO3MAET
yCJIOBHSI  JUISA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIHMOHAIBFHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKW3HU, SKOJIOTMYECKOTO MBIIIJIEHUS, IEHHOCTHOIO OTHOIIEHUS K KUBOW MIPUPOJIE
U 4YeJoBeKy. bombioe 3HaueHHE OWOJIOTHS HMMEET Takke Uil pelieHUs
BOCIIUTATENBHBIX M Pa3BUBAIOLIMX 3aJad CpEeAHEro oOmiero oOpa3oBaHus,
colanu3aiuy odydarommxcsa. M3yuenne Omosoruu oOecrieunBaeT YCIOBUS IS
bopMHUpOBaHUS WHTEIUICKTYaJIbHBIX, KOMMYHHKAIIMOHHBIX W WH(OPMAIMOHHBIX
HABBIKOB, ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HHTErPAMM OMOJIOTHYECKUX
3HAHUU C MPEJICTABICHUSMH W3 JIPyTMX Y4e€OHBIX MPEIMETOB, B YAaCTHOCTH,
buzuku, xumuu u reorpadguu. HaszBaHHbIE TOJIOXKEHUS O TpPeAHA3HAYCHUH
yueOHOro npeaMmera «bronorus» cocTaBuiin OCHOBY JIJISl OTIPEIEICHHS TIOIX0/I0B
K 0TOOpY M CTPYKTYPUPOBAHUIO €T0 COACPIKAHUS, MPEICTABIEHHOTO B ITpOrpaMme
1o OMOJIOTHH.

Ot6op coxmepkanusi yueOHOro npeamera «buosjorusi» Ha 0a30BOM YpOBHE
OCYIIECTBIEH C TMO3UIUNA KYJIbTYpOCOOOPA3HOTO TMOJX0Jla, B COOTBETCTBUH C
KOTOPBIM OO0yYaroluecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus OOIIEH KyJIbTYpbl, OMPEIESIONUE aJeKBAaTHOE TOBEIACHHE
YyeJoBeKa B OKpY’Karolleld MPUPOAHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U TPAKTUUYECKOM AesTeabHOCTH. Oco0oe MECTO B ATOM CHUCTeMe 3HaHUM
3aHUMAIOT JIEMEHTHI COJIEPKAHUsI, KOTOPBIE CITy>KaT OCHOBOM /i1 (POPMUPOBAHUS
MPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
IIEHHOCTHBIX  OPUEHTAIMSX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHU3aIlUU
Oouonornyeckoro ooOpa3zoBaHus. CTPYKTYpUPOBAHHME COJAEpPXKaHUS Y4eOHOro
Martepuaia B MporpaMme Mo OMOJIOTHU OCYIIECTBIIEHO C YYETOM MPUOPUTETHOTO
3HAUCHUSA 3HAHUKA 00 OTIWYUTENBHBIX OCOOEHHOCTSX J>KMBOW TPUPONBI, O €&
YPOBHEBOW OpraHM3alid M SBOJIONUU. B COOTBETCTBUM C ATUM B CTPYKTYype
ydyeObHoro mpeamera «buosiorus» BBIJEICHBI CIEAYIOIIME COJEpKaTeIIbHbIC
auHuu: «buonorus kak Hayka. MeTonbl HaydyHOro mno3HaHus», «KieTka kak
ounonornyeckas cucrema», «Opranu3m kKak Ouosorudeckasi cuctemay, «Cucrema u
MHOrooOpa3ue OpraHu4yecKOro Mupa», «OBOJIOLUA KUBOH  MOPUPOIBD,
«IKOCHUCTEMBI ¥ IPUCYIIIHE UM 3aKOHOMEPHOCTH.



[lenr n3yueHus yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalONIMMHCS  3HAaHUSAMH O  CTPYKTYypHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATH 3HAHMS I TPAMOTHBIX JIEUCTBUI B OTHOILIEHWU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» Ha 6azoBoM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331a4:

OCBOCHHME OO0YYaIOIIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIax, CIyKalluX OCHOBOU
JUIsi (POPMUPOBAHUSL TPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOY4YaIOIIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3IVISIIOB, MAEH M MOIXOJ0B K M3YUYEHUIO UBBIX CHCTEM
Pa3HOT0 YpOBHS OpraHu3aluy;

CTAaHOBJICHHE Yy oOydJaroumxcss oO0meil KyJbTypbl, (YHKIIHOHAILHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSICHATH M OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMbBITA, MOJYYEHHBIX MPHU
W3y4YEeHUH OHOJIOTHH;

dopMupoBaHue y oOOydalOIIMXCS YMEHHUH MIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTUYECKUX 3HAHUW B TMPAKTUYECKOW JCSITEIBbHOCTU YEJIOBEKAa, Pa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOT Ui,

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MIPUPOJIbI, HEOOXOUMOCTU OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ITUIECKUX
HOPM IIpY MIPOBECHUH OMOJIOTHYECKUX UCCIIEeI0BaHUH;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpPbl, AJ11 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHUIO K OKPY Kalolllei cpene,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», usydaemas Ha
0a30BOM YpOBHE, SIBJISIETCSI OO0S3aTENIbHBIM YUYEOHBIM TMPEIMETOM, BXOMASIIMM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE NPEIMETHI.

Jlst m3ydenusi OMoa0ruu Ha 6a30BOM YPOBHE CPETHETO OOIIEro 00pa3oBaHus
otBoauTCcs B 10 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COIAEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupuKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora No 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
M3YUYCHUHU OUOJIOTUUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIUU
YKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAJIbHBIX BemlecTB B KieTke. I[lomnepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HeszaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYphl OC€IKOBOW MOJEKyibl (TIEpBUYHAs, BTOPWUYHAs, TpPETUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKIIUU OEIKOB.



depmeHTsl — Owonormyeckue Karanm3aTtopbl. CtpoeHue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduuHocts. KodepmeHnTsl. ButamuHsbl
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
aucaxapunipl - (caxaposa, JaKTo3a) W Mojucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMITHIOB KaK UCTOYHUKOB HEPTHUU.

HykneunnoBsie kucnotel: JHK wu PHK. Hykineotuasl — MOHOMEpHI
HYKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuun JJTHK. Ctpoenue n pynknuun PHK.
Buasl PHK. AT®: ctpoenue u hpyHKIIUH.

[{uTosnorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUS
ujel 1 PaKkToOB B HAYYHOM MO3HAHUH. MeTObl U3YUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. OcoOeHHOCTU
CTpOEHHUsI MPOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHHe
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmatnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{urornasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenrne MUTOXOHIpUN U TuiacTun. Bunbl mmactun. HememOpaHHbIe
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIJIETOYHBIA LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. OyHKIIUM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropuslii 1IeHTp kieTku. CTpoeHue sapa: sjaepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIIOpPT BEMIECTB B KIIETKE.

JlemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBann, M. llnelinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX JJIEMEHTOB B HEXKHBOWU
npupone», «PacrnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOIEY.

Tabmupr u cxemsl: «llepuoanueckas Tabnuia XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHne MOJIEKyYJIbl BOBY, «buocunres 6enka», « CTpoeHHE MOJIEKYJIb OelKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotbl. JJHK», «Ctpoenne MoieKyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKH», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHHE MNPOKAPUOTUUYECKOU KIIETKWY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKONM AaKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabora No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUH,
KUBOTHBIX U OaKTepUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnapaTax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCHHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emsie. Biausinue ycioBuii cpensl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTudyeckuii oOMeH B KJeTKe. PaciersieHue BelecTB, BBbIICICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl JSHEPreTUYECKOTOo OOMEeHa.
['mukonus. bpoxenue u ero Buabl. KucimopogHoe OKHUCIEHHE, WA KIETOYHOE
JIbIXaHHE. OkucnurenbHoe dbochopunupoBanue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OounocuHTe3e Oenka.

Hexnetounsie popmbl xu3Hu — BUpychl. MicTopust oTkpsiTus Bupycos (. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIMKJIA BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedunuta yenopeka (BHUY) — Bo3Oymutens CIIM/Ia.



OOpatHass ~ TpaHCKpHWIIIIMSA, peBepraza W  uHTerpaza. lIpodwunakruka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Xmopomnacty, «Dotocunrtes», «Crtpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monenu-anmuinkanuu «Yasoenue IHK u Tpanckpumnimsy,
«buocunres 6enkay, «CTpoeHue KIeTKn», MoAelb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHMe 1 HHANBHU/IYaJIbHOE Pa3BUTHE OPTaHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, MpoUCXoasiue Ha
pa3HBIX CTagusAX MHTO3a. bronornueckuit cMmbicia mutTo3a. [Iporpammupyemas
rubenp KiIeTku — anonto3. Dopmbel pasMHOXKEHHS OpraHuW3MoOB: Oecroyioe u
noJsioBoe. Buzpl 6ecnonioro pasMHOKEHUS: JIeJICHUE HaJlBOe, TOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, cropooOpa3zoBaHue, BEr€TaTUBHOE pPa3MHOKEHHUE.
W cKyCcCTBEHHOE KIIOHMPOBAHUE OPTraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu meiio3a. IIporecchbl, nMpoucxoasiine Ha CTagusx Menosa.
[ToBenenne xpomocoM B Menose. Kpoccunrosep. buosiormueckuii CMbICT U
3HaueHue Meio3a. ['amerorene3 — mporiecc 00pa3oBaHUS TOJIOBBIX KIETOK Y
JKUBOTHBIX. [107I0BBIC JKeJIe3bl: CEMEHHUKH U SIMUHUKU. OOpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK — raMeT (ClepMaTo30u], SWILEKIEeTKa) — CIEepMaToreHe3 Hu
oBoreHe3.  OCOOEHHOCTH  CTpOEHUs  AMIEKIETOK M CIEpPMaTO30UJIOB.
OmnonotBopenue. [TapreHorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y TO3BOHOYHBIX YKUBOTHBIX:
npolOienue, ractpyJsiius, opraHorene3. IloctamOpuoHanbHOE pa3BuTHE. THUIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HEmpsMoe (IMUYMHOYHOE). BiusHue
CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.



Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHHU, CTA/INU Pa3BUTHSL.

JleMOHCTpauM:

Tabmuubl u cxembl: «DOpMbl pPa3MHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUI», «BereratuBHOe pa3MHOKEHHUE
pacteHuit», «Jlenenne kietku Oaktepui», «CTpOEHHE TMOJOBBIX KIETOK»,
«Ctpoenue xpomocombl», «Kierounstii nukm», «Permmukanus JHK», «Mwuto3y,
«Meio3y, «IIpsmoe u HEnpsiMoe pa3BUTHE», «['aMeToreHe3 y MIEKONUTAIOIIUX U
4yenoBeka», «OCHOBHBIE CTA/IMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENApaThI «CnepmaTto3ouapl
MJICKOITATAIOWIETOY, «SHIEKIIeTKa MJeKonuTarmero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJENb-alIuIiuKanus «/lejieHne KIEeTKW», MOJIEIb
JAHK, monens meTada3zHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopuas pabora No 3. «HaOmiomeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOMpPENapaTaxy.

JlaGopatopuas pabora Ne 4. «M3ydeHuwe CTpPOCHHSI TOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPEMapaTaxy.

Tema 6. HacsiencTBEeHHOCTh M N3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropus pazsutus reHeTrku. Ponbs nuTosoruun
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHKU (TUOPUAOJOTUYECKUMA,
HATOT€HETUYECKUH, MOJEKYJISIPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
NoHATHUSA. [ 'eHeTuYecKkass CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIMBAHUN.

3aKOHOMEPHOCTH HACJICIOBAHUS MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuiHoe CKpelllMBaHuEe. 3aKOH €AWHO-00pa3usi TUOPUAOB IEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIJIEHUS MPU3HAKOB.
['umorte3a unctoTel ramet. [lomHoe u HemomHoe nomuHUpoBaHue. {urnbpumgHoe
CKpEIIMBAaHUE. 3aKkoH HE3aBUCHUMOTO HacJIeI0BaHUs MIPU3HAKOB.
[{uToreHeTHYeCKUe OCHOBBI JUTHOPHUAHOTO CKpEIIUBAHUA. AHAIM3UPYIOIIEE
ckpemuBanue. Mcrnonb30BaHNE aHATU3UPYIOMIETO CKPEIIMBAHUS JJIs1 ONIPEICIICHUS
reHotura ocodbu. CreruieHHOe HacienoBanue npusHakoB. Pabora T. Moprana mo
CLUEIUIECHHOMY HACJIEOBAaHUIO TeHOB. HapyiieHue cueruieHus TeHOB B pe3yJibTare
KPOCCHUHTOBEpA.

XpoMOCOMHast TEOpUsl HACIEICTBEHHOCTH. ['eHeTnueckne Kapthl. ['eHeTHnka
noyia. XpOMOCOMHOE OIPEAEIIEHHE MO0Ja. AYTOCOMBI U TOJOBBIE XPOMOCOMBI.
['omorameTHble W reTeporaMeTHble oOpraHu3Mbl. HacnegoBanue mNpHU3HAKOB,
CUEIUIEHHBIX C TT0JI0M. U3MeHUMBOCTh. BUbl N3MEHUNBOCTHU: HEHACIICICTBEHHAS U
HacleAcTBeHHas. Ponbp  cpenbl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.



XapakTepucTuka MOIU(DUKAITMOHHOW W3MEHYMBOCTH. BapwamuoHHBIA psia U
BapuannoHHass kpuBasa. Hopma peakumn npusHaka. KonndecTBeHHbIE W
KaueCTBCHHBIC TPU3HAKH W WX HopMa peaknuu. CBOHCTBa MOIU(MDUKAITMOHHON
W3MEHYMBOCTA. HacnmencrBeHHass, WM  TIE€HOTUIIMYECKAas, HW3MEHUYUBOCTb.
KoMOuHaTtuBHasT W3MEHUMBOCTh. Melo3 © TOJIOBOM TMpoliecC — OCHOBA
KOMOWHATUBHONW W3MEHYMBOCTH. MyTallMOHHAsT W3MEHUYMBOCTh. Kiaccudukarms
MYyTAallMi: TE€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa W NpPUYMHBI MyTallUil.
MyTtarenHnbie (akTopbl. 3aKOH TOMOJOTHYECKHUX pPSAIOB B HACIEICTBEHHON
n3meHunBocty H. 1. BaBuioga.

BHesnepHass HacIeICTBEHHOCTh W H3MEHUYMBOCTBb. [ €HETHMKA 4elloBEKa.
Kapuorun yenoBeka. OCHOBHBIE METOJIbI T€HETUKN YEIOBEKA: T€HEATOTHYECKUM,
OJIN3HEIOBBIN, LUTOI€HETUYECKUH, OMOXUMUYECKUH, MOJIEKYJISIPHO-
reHeTuueckuii.  COBpPEMEHHOE  OMNpEAEeT€HUE TIEHOTHUIIA:  MOJHOT€HOMHOE
CEKBCHUPOBAHUE, N'CHOTUIIMPOBAHUE, B TOM yucie ¢ nomoupsto III{P-ananu3a.
HacnencrBenneie 3a0oJjieBaHMsI delOBEKa: TE€HHBIC O0Jie3HHM, OOJIE3HH C
HACJICICTBEHHOMU MPEIPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE 00JIe3HHU.
ComaTnueckue W TreHepatuBHble MyTauuu. CTBOJOBBIE KIETKU. [IpHHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, TPOPMIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTHYeCKOe KOHCYJIbTUPOBAHHME. 3HAUECHUE MEIUITMHCKON
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YyeIoBeKa.

JlemoHcTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

Tabmumet u cxembl:  «MOHOTMOpPUIHOE  CKpeIIMBAaHWE H  €ro
IUTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOTCHETUYECKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPHIHOTO CKpEIIMBaHUSI, «Metio3y,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUM,
JKUBOTHBIX M 4YeJOBeKa», «l'eHeTnka mona», «3aKOHOMEPHOCTH HACJICIOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpymi KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanmun «MOHOTHOPUIHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «Jurubpunnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON W MuUKporpenapar «pozoduna» (HOpMa, MyTaruu
(bopMBI KPBUTBEB M OKPACKH Tela), repoapuii «I opox moCceBHOM.

JlabopaTtopHblie U npakTHYecKHe padoThI:

JlabGopaTtopuas pabora No 5. «/3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y IPO30( bl HA TOTOBBIX MUKpPOIIpenapaTax.



JlabopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYHBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. «AHamW3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MUKpOIIpEnapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOXKICHUE CEJIEKIUU U JTOMECTHUKALUS.
Yuenne H. . BaBumoBa o0 1eHTpaX IPOUCXOXKIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHHUU. LIEHTphI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCoBBI U MHAMBUIYAJIBHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEeHKa 3KcTepbepa. biIm3kopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otpanénnas rtuOpuausauus U €€ ycrnexu. VCKycCTBEHHBbIA MyTareHes u
MOJyYEHUE TONUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTECHHM, »XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOoJIOrH Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyJabTypbsl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosmembl. MO  —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /. Kapneuenko, M. .
NBanos.

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXIECHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTaanéHHas rudpuauzaius», «Padotel akagemuka M. ®@. liBaHoBay,
«ITomumnongus», «OO0beKTHl OuoTexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOAO0B U KOPHEIIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS Y.

JlaGopaTopHble U MpaKkTHYECKHEe PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIMU PACTEHUU U
JKHUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATEILHBI ~ Y4aCTOK, B TEIUIMYHOE XO3SMCTBO, JaOOPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOI'PAMMEI 110
BMOJIOI'NN HA BA30OBOM YPOBHE CPEJIHEIT'O OBIIIEI'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJHTATOB OCBOCHUS Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANpPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTIOBBIMM YCTAHOBKAMH, HPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3ULHMU JIMYHOCTH, MATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKpYXaroUIen cpelie.

JlnyHOCTHBIE pe3ybTaThl OCBOEHUs ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTro OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaIOIIErocs KaKk aKTUBHOTO H

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUU y4eOHBIX M TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHONIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXJICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH,;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTHYeCKOro BOCIIUTAHNS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHATBLHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TIPAaBWJI WHIWBHAYATHbHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0OPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO €SI TEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpodhecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
IUTAHUPOBAHMS TIOCTYIIKOB W OIEGHKHM HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPaHy BHJIOB,
aKOCUCTEM, Orochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJBTYphl Kak CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh pPECypCHble  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh, B TMOJYYCHHH OWOJOTHYECKUX 3HAHUM B IEIAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYE€HUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HWCIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  0Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUAIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpuS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsl, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHS TNPOTrpaMMbl CPETHET0 OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH );

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapamMeTpbl W KPUTEPHUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIeHUs (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  Pa3HOr0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKU NOCIEICTBUN AEATENbHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE TeliCTBUS:

BJIAJ€Th HABBIKAMH YUE€OHO-HCCIIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BUJIBl JACSATEIIBHOCTH M0 MOJIYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJeTh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYyIUpOBaTh COOCTBEHHBIE 3aJauyd B 0Opa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATH LIEJICHANPABICHHBIA MMOUCK TEPEHOCa CPEICTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUrMHaIbHbIE TMOJXOJbl M pELICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTMYECKHX CIIOBapAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS, KPUTUIECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadeCcTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMHM  PAcTO3HABaHWS W 3aIUTHl  WHOOpMAIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAQJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXJaaeMol TeMbl (YMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIMpoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI U peneHUN OUOIOTHYECKON MPoOIIeMbl, 000CHOBBIBATh HEOOXOMMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 33129,

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ IOCTHKEHHUIO: COCTABIJISITH IUIAH JCHUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUSMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JEHCTBHSIX M MOCTYINKaxX MO OTHOUIEHUIO K >KHBOU MPHUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIbHO COCTABJISITH IUJIaH pEIICHHs NpodsieMbl € YUYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHHi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJsl OLCHKU CUTYallld, BBHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenMeTrHble pe3ynbTaThl OocBoeHUs nporpamMmbl COO mo OuojoruM Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3iMUYHBIX Y4EOHBIX CUTYalUsAX, a TaKXKe B pealIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 IEHTpax MHOTrooOpas3us u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOLIECCOB W SIBJICHUI, OPraHU3alMs U MPOBEIACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKK BUPYCOB, KIETOK MPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKOro oOMEeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JIFO/IeH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPY KAIOIICH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ysbTaThl OCBOCHUS ydueOHOro npeamera «buonorus» 6 11
Klacce NOJIKHBI OTPaKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHMCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B pa3BUTHE OWOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALKSA, TeHO(OH, SBOIIOIMS, ABIXKYIIKUE CUIIBI ((PaKTOPBI) HBOIIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE u3JaraTh OHOJOTHYECKHE TEOpHH (SBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBiIeHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIECAYEMbIMH BEIUYMHAMHU, OOBSICHEHHE IMOYYCHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB M IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIE€HHBIX M3MEHEHHH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB U OHUOr€OXUMHYECKUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KHU3HU C 1Lenplo obecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KarOIINX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJACHHS B OKPYIKAIOIICH
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yMEHHE pellaTh dJeMEHTapHble OMOJIOIMYECKUE 3aJaud, COCTABIISATH CXEMBI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1[eNU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHWBATh W UHTEPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcesbl
bubmuoreka [{OK
L buonoris kax Hayka 2 0 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
UBBIC CHUCTEMBI U UX OpraHU3aIus 0 0 httos://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 FKHM3HEACATENBHOCTS KIETKH 6 1 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAMBUAYAIBHOE PA3BUTHE 5 0 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHUYMBOCTh 3 1 15 bu6nmorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI bubnmorexa LIOK
7 3 0 0
OMOTEXHOJIOTHU https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1 0 0
FIEPBHOC BpEMA https://m.edso0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 4
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
undpoBbie
Nen/m Tema ypoka Kontposbubie IIpakTunueckue p
Bceero o0pa3oBaTe/ibHbIE
padoThI padoThI

pecypchl

bubmuorexa [JOK
buonornus B cucreme Hayk. Kpartkas
HCTODHS DA3BHTIHS GHONOMH 2 0 0 https://m.eds00.ru/863e6122

pHA P ' https://m.edso0o.ru/863e632a
JlocTrKeHHs MBICTTUTENICH U YUYEHBIX,
BHECIINX BKJIAJ B CTAHOBJICHUE HAYKHU.
MeTo/1bl TO3HAHUA KUBOM TPUPOIBI. 3 0 05 bubmunorexa [JOK
IMpakTnyeckas padora Ne 1 ' https://m.eds00.ru/863e6122
«Vcnonb3oBanue pa3IuvyHbIX METOJIOB MIPU
M3Y4YEHUN OMOJIOTUUECKUX 0OBEKTOBY
buonornueckne cucTeMsl, MPOLIECCHl U UX 5 0 0 bubmuorexa [JOK
V3y4YEeHUS. Y POBHU OPraHU3ALUU KUBOTO. https://m.eds00.ru/863e6564
XUMHYECKNHU coCcTaB KIeTKU. Boma u 5 1 0 bu6mmorexa [IOK
MUHEpaJIbHBIE COJIU https://m.eds00.ru/863e674e
benku. CoctaB u cTpoeHue OEJIKOB. 3 0 0 bubnnoreka [JOK
OyHKIIUHA OEITKOB. https://m.edsoo.ru/863e6b72
®epMeHTHl — OMOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
«3ydyeHne KaTaJuTHYCCKON aKTUBHOCTH 1 0 0.5 bubmorexa HOK
Y ' https://m.eds00.ru/863e6b72

dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTasasbl)»

b K
YrieBoapl. JIumnael. @yHKIMH YTICBOIOB U 4 0 0 nbsmorexa LO

https://m.edso00.ru/863e6870
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JIUIHAOB.

8 HyxknennoBbie KUCIOThI. DyHKIUU 0 bubnnorexka HOK
HYKJIEUHOBBIX KUCIIOT. ATO. https://m.eds00.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUSI KIIETKH. 0 bubnmoreka [JOK
Knerounas Teopus. https://m.edso0o.ru/863e6e88
10 Kierka kak 1eoctHas )KuBasi CHCTEMA. 0
CTpoeHMe 3yKapuOTHUYECKON KIIETKH.
JlaboparopHas pabota Ne 2 «M3yuenue bu6mmoreka [IOK
11 CTPOEHUS KJIETOK PACTCHUH, )KUBOTHBIX, 0.5 https://m.edso0.ru/863e6ff0
rpuOOB U OaKTepUil IO MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHHUEC)»
bubmunorexa [JOK
12 OOMeH BelecTB Uik METaboJIM3M. 0 https:/m.eds00.ru/863e766¢
bubmuorexa [JOK
13 Potocitrires. Xemocuirres 0 https://m.edso0.ru/863e7c98
. bubnuotexa [JOK
14 DHepreTHieckHi ooMen 0 https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopuas padota Ne 3
15 «HaOmronenre MUTO3a B KJIETKaX KOHUYUKA 0.5 bubmmorexa LHOK
https://m.edsoo.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTIpenaparax»
16 buocunres 6enka. Peaknus MaTtpuaHOTO 0 bubnuotexa [JOK
cuaTe3a. CBoMCcTBAa T€HETHYECKOI'O KO1a. https://m.edso00.ru/863e796¢
bubmuorexa [JOK
17 Tpascasnus — Onocuues benka. 0 https://m.eds00.ru/863e796e
18 Hexknerounsie hopmMbl :kM3HU — BUPYCBHI. 0 bubmmorexa [OK

https://m.edso00.ru/863e7540
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bubmuorexa [JOK

19 DOopMBI pa3MHOKEHHUS OPraHU3MOB. 0 https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meiio3s. P . 0

eio3. Pemienue 3aa4 Ha JiefieHUE KIETKU httos://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KICTOK.
OmnonorBopenue. JlabopaTopHast pabora Ne bubnmoreka [JOK

21 0.5
4 «3yueHue CTpOECHUS MOJOBBIX KIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpEnapaTax»

22 NHauBHyanbHOE pa3BUTHE OPTraHU3MOB 0 bubmorexa LHOK

HHBHAY P P ' https://m.edso00.ru/863e8436

93 I'eneTnka — HaykKa O HaCJIEeICTBEHHOCTH H 0 bubnnorexa [HOK
U3MEHYHUBOCTH. https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJICIOBAHUS TIPU3HAKOB. 1 bubnnoreka [JOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878

o5 Jurubpunnoe ckpeuBaHyue. 3aKoH 1 bubnnoreka [JOK
HE3aBHCUMOI'0 HACJIeI0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CueruieHHOe HacCJIeI0BaHNE MPU3HAKOB.

JlaGopaTtopHnas pabota Ne 5 «M3yuenue

26 €3yJIbTaTOB MOHOTHOPHUIHOTO U 0.5 bubmmorexa [OK
pesy puA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(DUITBI
Ha TOTOBBIX MUKpOTpenaparax.

97 I'enernka nona. HacnenoBanue npu3HaKoB, 0 bubnuotexa [JOK
CIICTVICHHBIX C I10JIOM https://m.edso0.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas pabota Ne 6. Eub OK

28 Nzydenne monudukanoHHOMN 0.5 nomorexa L

M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO
psAlla ¥ BapuallMOHHOW KpHBOW»

https://m.edsoo0.ru/863e8efe
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HacnencrBeHnnass "3MEHYMBOCTb.
JlaGopaTtopHnast pabora Ne 7. « AHanu3

bubmuorexa [JOK

29 2 0.5
MyTalui y Ipo30(uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»
bubmuorexa [JOK
30 T'enerika uenoseia 2 0 https://m.edso0.ru/863e8d78
PesepBHelil ypok. O600IIeHHE TTO TEMe
31 «HacnencrBeHHOCTh U U3MEHUYUBOCTH 1 0
OpraHU3MOBY
bu6mmoreka [IOK
32 Ceneiui Kax Hayka u npouece 2 0 https://m.edsoo.ru/863e9214
33 MeToibl U JOCTUKEHHUS CENEKLIMU PACTEHUI 5 0 bu6mmoreka [IOK
1 KUBOTHBIX https://m.edso0.ru/863e9214
bu6mmoreka [IOK
4 b 2
3 HMOTEXHOJIOTUS KaK OTPaciib MPOU3BOJICTBA 0 httos://m.edsoo.ru/863¢9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

* buonorust, 10 xmace/ ITaceunuk B.B., Kamenckuii A.A., Pyomos A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o6mectBo «M31aTenscTBo

((HpOCBGHICHHe»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
Pabouas terpaas k YMK B.B. Ilaceunuka "JIunus xu3su".

Meroanueckue pexkomennannu Kk Y MK B.B. I1aceunnka "JInaus xu3Hu".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6moreka IJOK






