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MyHuuunaiabHoe 001eo0pa3oBaTesibHOE yUpeKIeHue
«Enporouckas cpeanss 001meoopa3oBarebHas K012

Pabouas nporpamma
1o npeamery «buoaorumn»

YpoBeHb: cpeiHee ob1iee 00pa3oBaHue



Pabouass mporpamMmma 1mo OMOJIOTMH Ha YPOBHE CpEAHEro o0Iero oOpa3oBaHUs
cocTaBliecHa Ha ocHoBe TpeOoBaHMII K pe3yjbTaTaM OCBOEHUSI OCHOBHOMU
00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIETO 00Pa30BaHus, IPEICTAaBICHHbIX
B @DenepalbHOM TOCYJAapCTBEHHOM OOpPa30BAaTEIbHOM CTaHIApTE OCHOBHOTO
obmero oopazoBanus (Ilpukaz Munnpocsemienus Poccun ot 31.05.2021 1. Neo
287, 3apeructpupoBaH MuHUCTEpCTBOM tocTUlIMK Poccuiickoit deneparuu
05.07.2021 r., per. Homep — 64101) (manee — ®I'OC O0OO0), a Takxe deaepaabHOM
paboueii mporpaMMbl BocniuTanusi, yueoHoro miana MOY «Enorounckas COIL», c
yuérom Konnenmuu mnpenonaBanusi Ouonorun B Poccwmiickoit ®enepanun
(yrBepxk€HHoOl pacnopsbkenueM [lpaButensctBa Poccuiickoit @eaepauuu ot 9
ampesist 2016 1. Ne 637-p).

COJEPXAHUE OBYUYEHUA
10 KVIACC

Tema 1. Buosiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMHU €CTECTBEHHBIMU HayKamH, (puiocopueil, ITUKON, ICTETUKON U MPaBOM.
Ponp Owuonormu B (OpMHUPOBAHUM COBPEMEHHOW HAyYHOW KapTUHBI MHUpA.
Cucrema OMOIOTMYECKUX HAYK.

Metoabl mO3HAHUS KUBOW MPUPOJIBI (HAOTIOIEHUE, YKCIIEPUMEHT, ONMCaHKE,
uU3MepeHue, Kiaccuukaiusi, MOJCIUPOBAHNE, CTAaTUCTUYECKas 00pabdoTKa
JAHHBIX).

JdeMoHCcTpanuu:

IToprpetsr: Y. HapBun, I'. Mennens, H. K. Konbsnos, [Ix. Yorcon u ®@. Kpuk.

TaOnuiet u cxembl: «MeToIbl TO3HAHUS KUBON TPUPOIBD).

JlabopaTopHble H IpaKTH4YecKHe padoThbl:

[Ipaktnueckas padora Ne 1. «lcmonb3oBaHMe pa3IMYHBIX METOJIOB MpPH
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEeMbI U X OPTraHU3ALMSL.

XKusble cucteMbl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouosnoruu. Otaudre
YKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pazHOoOOpasue. Y POBHU OpraHU3aluu OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAHEBBIA, OPraHU3MEHHBIM, MNOMYJIAIMOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOreo1IeHOTUYECKHU ), OnochepHBIi.

JemoHcTpanum:

Tabmuubl 1 cxeMbl: « OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHHU OpraHU3aIUU
YKABOU TIPUPOJIBDY.

O6opynoBanue: Mmojsiens Mosekyisl JJHK.

Tema 3. XumMHn4yeCcKuii COCTAB M CTPOCHHUE KJIETKH.



XHAMHUYECKUN COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBHI: MAKpPOJJIEMEHTHI,
MUKPO3JIEMEHTHI. Boa 1 MUHEpanbHbIE BEIIECTBA.

OyHKIIMKM BOJIBl M MUHEPATBbHBIX BellecTB B KkieTrke. [lomnepkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB U crpoeHure OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHuMble ¥ 3aMEHMMBbIE aMHUHOKHUCIIOTBI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH
CTPYKTYphl O€NKOBOM MOJNEKyabl (MepBUYHAs, BTOpPUYHAs, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHUMHYECKHUE CBOWCTBa OenkoB. buonorunueckue
(GyHKIMH OENKOB.

depmeHTHl — Ouonorumyeckue Karanuszatopel. CtpoeHue QepmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cneunduyHocts. Kodepmentsl. ButamuHbL
Otnnuust GepMEHTOB OT HEOPraHUYECKUX KaTaau3aToOpOB.

VYrneBonpl: MoOHOcaxapuiabl  (IJIrOKo3a, pubo3a W Je30KcHpu003a),
nucaxapuibl  (caxaposa, JIaKTO3a) U MoJucaxapuabl (Kpaxmal, TJIMKOIEH,
LeJUTI0103a). brosornueckue pyHKIMM yTiIeBOIOB.

Jlununer:  Tpuraunepuasl, Qochomunuabl, crepouabl. [uapodumbHO-
ruipopoOHble  cBoMcTBa. buonormyeckue ¢ynkuun aunuaoB. CpaBHeHHe
YIJI€BOJIOB, OCJIKOB U JIMMUJIOB KaK HCTOYHUKOB SHEPTUU.

Hyxnennossle kucnorel: JIHK wu PHK. Hyxneoruasr — MoOHOMEpHI
HykJ1enHOBbIX KucioT. Ctpoenue u ¢pynkuuu JTHK. Ctpoenune u pynkuuu PHK.
Buaest PHK. AT®: ctpoenue u GpyHKIMNH.

Hurosorust — Hayka o kierke. KiierouHast Teopusi — npuMep B3aUMOICHCTBUS
uael u (pakToB B HAYYHOM MO3HAHUU. METO bl N3Y4EeHHUS KIIETKU.

Knerka kak 1enoctHas »kuBag cucrema. OOmMe MNpU3HAKA KIIETOK:
3aMKHyTasi HapykHass mMemOpana, monekynbl JIHK kak remermueckuii ammapar,
cUCTEeMa CUHTe3a OeKa.

Tunsl KJIETOK: 3yKapUOTHYECKas M HpokapuoTudeckas. (OcoOeHHOCTH
CTPOCHHUS TMpOKapuoTHYecKoi KieTku. Knerounast crenka Oaktepuit. CTpoeHue
JDYKapHUOTUYECKON KIETKM. (OCHOBHBIE OTJIMYUS PACTUTEIBHOW, XUBOTHOW M
IpUOHOMN KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
¢yakuuu. [Inazmarnyeckas memOpaHna, e€ cBoiicTBa U (pyHkuuu. lluronnazma u eé
opranouabl. OnHoMemOpanHbie opraHouabl kietku: IIIC, ammapar ['ombmxw,
an30cOoMBI.  [10JIyaBTOHOMHBIE OpPraHOMABI KIJIETKH: MHUTOXOHAPHH, IUIACTUABI.
[Tpoucxoxkaenne MUTOXOHApUN W mactul. Buawsl mmactun. HememOpanHbIe
OpPraHoMJbl KJIETKH: pUOOCOMBI, KJIETOYHBIA LEHTpP, UEHTPUOIH, PECHUUKH,
KryTuKkd. ODyHKIUK OpraHOMA0B KIETKH. BrittoueHus.

Anpo — perynsatopHblii 1eHTp KieTku. CTpoeHue snpa: siaepHas 000JI0uKa,
KapuoIuia3mMa, XpOMaTHH, AIPbIIIKO. XPOMOCOMBI.



TpaHCHOpT BEIIECTB B KIIETKE.

JlemoHcTpanum:

[loptpersr: A. JleBenryk, P. I'yk, T. llIsann, M. IIneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®@pankius, K. M. bap.

Huarpammel:  «PacnpeneneHue XUMHYECKUX JJIEMEHTOB B HEXKHUBOU
npupoae», «Pacnpenenenne XUMUUECKUX JIEMEHTOB B dKUBOW MPUPOJIEN.

Tabmumer 1 cxembl: «llepuonuueckast Tabiuila XUMUUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEeKYJIbl BOJbI», «brnocunTe3 6enkay, «CTpoeHrne MOJIEKYJIbl OeIKa,
«Ctpoenue ¢pepmenta», «Hyknennossie kuciaorel. [JHK», «Ctpoenne mMonekyssl
AT®», «CTpoeHnEe 2yKapUOTHYECKON KIIETKN», «CTpOEHUE MKUBOTHOU KIIETKHY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHuE MPOKAPUOTUUYECKOU KIIETKNY,
«CTpoeHue sifipa KIETKN», «YTIeBOAbD», «JIunuapn.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYJOBaHUE Jisi IPOBEICHUS
HaOIOCHUM, W3MEPEHHM, SKCIEPHUMEHTOB, MHUKPOIPEMApaThl PACTUTEIBHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHble M IpakTU4YecKne padoThI:

Jlaboparopnass pabora No 1. «/3ydyeHue KaTaIUTUYECKONH aKTUBHOCTU
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WK KaTalla3bl).

JlabopatopHast pabora Ne 2. «3ydyeHue CTpOEHHsSI KIETOK pPacTEHUH,
KUBOTHBIX M OaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHUKpOTpernaparax U HUxX
OMHCAHUE.

Tema 4. /KusHeneATeJIbHOCTb KJICTKH.

OOmeH BemiecTB, Ui METa0OMU3M. ACCUMIIIALINS (TIJTACTUYECKUN OOMEH) U
JTUCCUMWIISIIUSA (PHEPreTUUeCKuid OOMEH) — JBE CTOPOHBI €JIMHOTO Ipollecca
MeTabonu3Ma. Posib 3aKOHOB COXpaHEHHS BEIIECTB M DHEPIHMH B TOHUMAHHU
MeTaboan3Ma.

Tunsr oOmeHa BerecTB: aBTOTpOo(dHBIN U reTepoTpodHbId. Ponb depmerToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTHH B KIICTKE.

®orocunTe3. CperoBass u TemHoBas (a3sl  QorocuHTe3a. Peakinuun
dorocunTe3a. DhhekTUBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3A VIS KU3HU
Ha 3emie. BiausHue ycnoBuit cpeibl Ha (POTOCHHTE3 M CIIOCOOBI TOBBIIIEHUSI €TO0
MPOIYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMmocuHTe3. XEMOCUHTE3UPYIOIIUe OakTepuu. 3HAUYEHUE XEMOCHHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTuueckuii oOMEH B KJeTke. PaciierieHne BeniecTB, BBIJACICHHUE U
AKKyMYJMPOBAaHHUE DHEPrUd B KJIETKE. OTambl DJHEPreTUYecKoro oOMeHa.
I'mukomus. bpoxxenune u ero Bunbl. KucimopogHoe OKHUCIEHHE, WM KJIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. D¢ (HEKTUBHOCTD
AHEPIreTHYECKOro 0OMeHa.



Peakniun MarpuuyHoro cuHrte3a. [‘enernueckas wuHbopmarus u JIHK.
Peanuzanust reHeTudeckol MHpoOpManMu B KIETKe. ['€HEeTHYeCKud KOA U €ro
cBoiictBa. Tpanckpunuus — Marpuunblii cuate3 PHK. Tpancnsuus — OuocunTes
Oenka. Otanbl TpaHchsiuuu. KoaupoBanue amuHOkuciaor. Pomb pubocom B
OnocuHTe3e Oenka.

Hexnerounsie Gopmbl xu3au — BUpychl. ctopus otkpsiTus Bupycos (/. H.
NBanoBckuit). OCOOCHHOCTHM CTPOEHUST M JKM3HEHHOTO IIMKJIA BHPYCOB.
bakrepuodarn. bone3snu pacreHuii, XKUBOTHBIX U 4YEJOBEKAa, BbI3bIBACMbIC
Bupycamu. Bupyc ummyHonedunmra yenoseka (BUY) — Bozdymurens CIIM/]a.
OOpaTtHast ~ TpaHCKpWUNIMs, peBepraza u  uHTerpasa.  I[Ipodunaktuka
pacipocTpaHeHUs] BUPYCHBIX 3a00JIEBaHUM.

JlemoHcTpanum:

IToptpetsr: H. K. Konbros, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmumer 1 cxembl: «Tumbl mutanusy, «Metabonu3am», «MHUTOXOHIPHUS,
«HepreTudeckuii oomen», «Xioporiact», «dorocunres», «Crpoenue JJHK»,
«Ctpoenue u pyHKIIMOHHpPOBaHUE reHay, «CuHaTe3 0enka», «[ eHeTHIecKuit Koy,
«Bupyce», «bakrepuodarn», «CtpoeHue u xku3HeHHbI nukin Bupyca CIIN/]a,
6akrepuodaray, «Permmukanus JJHK».

O6opynoBanue: moaenu-anumkanuu «Yasoenue JIHK u TpaHckpumnuusy»,
«buocunTes 6enkay, «CTpoeHHe KISTKH», Moaenb CTpyKTypsl JIHK.

Tema 5. Pa3MHOKeHNE M HHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KiteTounslii 1uKkII, WM >KU3HCHHBIM LMK KIeTKu. MHTepdaza m MHUTO3.
[Tpouieccrl, mpotekatomue B wHTepdaze. Permnmkarus — peaknuss MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JlunouaHeIi W TalJIOWIHBIA ~ XPOMOCOMHBIE ~ HaOOpbl.  XPOMATHIIBI.
[uTtonornueckue OCHOBBI PA3MHOXKEHHUS W  WHIMBUAYAJIbHOTO  Pa3BUTHSA
OpPraHu3MOB.

Henenue kinerku — muto3. Cragum murtosa. [Iporecchl, mpoucxoasume Ha
Pa3HBIX CTAAUAX MUTO3a. BUOIOrnYecKuil CMBICT MUTO3A.

[IporpamMmmupyemasi THOEIb KJIETKH — alloONTO3.

@dopMbl pa3MHOKEHHUS OpPraHu3MoOB: Oecrosioe U mojioBoe. Buasl Oecrionoro
Pa3MHOXEHUS: JICJICHUE HAJABOE, IIOYKOBAaHWE OJIHO- MW MHOTOKJIETOYHBIX,
CIoOpoo0Opa3oBaHKe, BET€TaTUBHOE pa3MHOXKEHUE. VICKYCCTBEHHOE KJIOHUPOBAHUE
OpPraHu3MOB, €r0 3HAYECHUE JUJISI CEJICKLIUH.

[TonoBoe pasMHOXKEHUE, €ro OTJANYUS OT OECIOJIOTO.

Meiioz. Cranun menosza. Ilponecchl, mpoucxoisilue Ha CTaausaX Meilosa.
[ToBenenne xpomocom B Meno3e. KpoccunroBep. buonorndeckuii CMmbICT U
3HAYEHHUE Meno3a.



['ameTtoreHe3 — mporecc 0Opa3oBaHUsSI TMOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKH W SIMYHUKUA. OOpa3oBaHUE W Pa3BUTHE IMOJIOBBIX
KJIETOK — TaMeT (CIepMaTo30u[l, SHUIEeKJIeTKa) — CIEepPMaTOreHe3 M OBOTCHES.
OcCoOEHHOCTH CTpOEHHUs SHULEKJIETOK M ClepMaTo30u]oB. OIUIOA0TBOPEHHE.
[lapTeHorenes.

NuauBuayansHoe pa3BuTtHe (OHTOTE€HE3). OMOPHOHAIBLHOE  Pa3BUTHE
(omOpuorenes). Jrtarbl SMOPUOHATIHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
npobiieHue, racTpyiisiuus, opraHoreHes. I[loctamOpuonanbHOe pa3BuTHE. THIbI
NOCTOMOPHOHAIILHOTO Pa3BUTHA: TpsAMOE, HempsMmoe (IMYuHOYHOE). BimsiHue
Cpelbl Ha pa3BUTHE OPraHWU3MOB, (DaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTAIUU PA3BUTHUS.

JleMoHCcTpanum:

Tabmuupl u  cxeMbl: «®DOpMBI Pa3MHOXKEHUsSI OPraHu3MoBy», «JlBoiiHOe
OIUIOAOTBOPEHUE Yy LIBETKOBBIX pacTeHHi», «BeretaTuBHOE pa3MHOKEHHE
pactenuit», «Jlenenune kierku Oaktepuit», «CTpOEHUE TMOJOBBIX KIIETOK,
«CtpoeHue xpomocoMbl», «Kierounbrii nukm», «Permmmkanus JHK», «Mwutoszy,
«Menosy, «IIpsamoe n HenpsAMOE pa3BUTHUEY, «l aMETOreHe3 y MIIEKOIUTAONINX U
4yenoBeKka», «OCHOBHBIE CTaJIU OHTOTCHE3A.

O6opynoBaHue: MUKPOCKOTI, MUKpPOIPEnapaThl «CriepMaTo30u1bl
MJIEKOIIMTAOLIEr0», «SNUeKneTka MieKonuTaruero», «KapruokuHes B KiIeTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-aliuiuKanusa «JleneHue KIEeTKu», MOJEb
JIHK, monens meTadha3HOM XpOMOCOMBI.

JlaGopaTopHble M IpakTU4YecKne padoThbI:

JlaGopatopHas padora Ne 3. «HaOmiomenue muTo3a B KJIETKAaX KOHUYMKA
KOpENIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlabopatopHas pabora Ne 4. «/3yueHue CTpOoeHHsI TOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacjienCTBEHHOCTb U U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun reHeTuky. Micropus pa3BuTUsA TeHETUKH. Ponb nutonoruu
1 SMOpHOJIOTUM B CTAHOBJICHMU TEHETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTUE TEHETUKU. Meroasl TeHEeTUKU (TUOPUIO0IOTHYECKUH,
[IUTOTEHETUYECKUM, MOJEKYJIsIpHO-TeHeTUYecKuil). (OCHOBHBIE T'€HETHYECKUE
NoHATHUS. ['eHeTHuecKasi CHMBOJIMKA, UCTIOb3yeMasl B CXeMaxX CKpElMBaHUH.

3aKOHOMEpPHOCTH HACJIEIOBAHUS MPU3HAKOB, yCTaHOBJEHHbIE . Menaenem.
MonorubpuiHOoe CKpenuBaHue. 3akOoH €IMHO-00pa3us THOPUIOB IEPBOTO
nokosnieHusi. [IpaBuino JAOMUHUpOBaHUA. 3aKOH pacUICIJICHUS ITPU3HAKOB.
I'unore3a ynctoTel ramet. [loaHOE U HEMOIHOE TOMUHUPOBAHUE.



JurnbpuaHoe  ckpemiMBaHWe. 3aKOH  HE3aBHCHUMOIO  HacCJeIOBaHMUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanusupyroniee cKpemuBanue. Fcnonb30BaHne aHATU3UPYIOMIETO CKPEIINBAHUSA
JUTSL OTIpeIeTICHUs] TeHOTHUIIa OCOOU.

CuemnieHHoe  HacienoBaHue npu3HakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HacJIeIOBaHUIO TeHOB. Hapylenue cuenieHus reHOB B pe3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpHUs HACTEICTBEHHOCTH. | €HETUUEeCKHUE KApTHI.

['eneruka mona. XpoMOCOMHOE OIpPEIEICHUE M0Jia. AYTOCOMBI U TOJIOBBIE
XpoMocoMmbl. ['omorametrHsie W rereporameTrHbie oOpraHu3mbl. HacnemoBaHue
MPU3HAKOB, CUETJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BUAB N3MEHUYMBOCTHU: HEHACIEACTBEHHAS U HACIICICTBEHHAS.
Ponp  cpenpl B HEHaclneACTBEHHOW  M3MEHYMBOCTU.  XapaKTEPUCTHKA
MoAU(UKAIMOHHON N3MEHYMBOCTH. BapranoHHbBIN P U BapuallioOHHAs KPUBAs.
Hopma peakuun npusHaka. KojinuecTBEHHbIE U KAUECTBEHHbBIE MPU3HAKA U UX
HopMa peakiuu. CBOMCTBa MOIU(DUKAITMOHHONW N3MEHYHBOCTH.

HacnenactBeHHasi, WM TE€HOTUIHMYECKas, W3MEHUMBOCTh. KoMOWHAaTHBHas
U3MEHUMBOCTh. Meio3 U TMOJNOBOM Tmpolecc — OCHOBAa KOMOWHATUBHOM
M3MEHYMBOCTU. MyTanmoHHasi M3MEHUYMBOCTh. Kimaccudukanust Mmyranuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIC. HacToTa v MpUYHHBI MyTaluii. MyTareHHbie (paKkTOpHbI.
3aKOH rOMOJIOTHYECKHUX PSIOB B HAacIHEACTBEHHOU n3MeHunBocTy H. M. BaBunosa.

BuesanepHnas Hacie1CTBEHHOCTbh U U3BMEHUYUBOCT.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YyeJIOBEKA: T'eHEaJIOTMUECKUM, OJTM3HEIOBBIN, IIUTOTCHETHYCCKUHN, OMOXUMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKU . CoBpemeHHOE OmpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[11P-anamm3a. HacnencTtBeHnble 3a0o0jeBaHUS YEIOBEKAa: TEHHBIC OOJIC3HU,
00JIe3HN C HACJEICTBEHHOW MPEIPacloOKEHHOCThIO, XPOMOCOMHBIE OOJIC3HH.
Comarnueckue ¥ reHeparuBHble MyTanuu. CTBONOBbIE KIETKH. [IpHHIUIIBL
3I0pPOBOTO 00pa3a )KU3HU, TUATHOCTUKH, TPOPHIAKTHKY U JICYCHUSI TCHETHIECKIX
Oosne3nell. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEAUIIMHCKON
TE€HETUKU B MPEJOTBPAILICHUH U JICYEHUN FeHETUYECKUX 3a00JIeBaHUI YEIOBEKA.

JlemoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne @pus, C. C. Uerepuxos, H. B.
Tumodees-Pecosckuii, H. Y. BaBuos.

Tabmuupl w  cxemMbl:  «MOHOTHOpHUJIHOE  CKpElIMBaHHME HM  €ro
LIATOTCHETUYECKAasi OCHOBa», «3aKOH pAaCHICIUICHUS M €ro IUTOr€HETHYecKas
OCHOBa», «3aKOH  4YHCTOThI  ramer», «JlurubpuaHoe  CKpeIIUBaHUE,
«luTomornyeckue OCHOBBI JTATHOPUIHOTO CKpEILLUBAHUAY, «Meitio3y,



«B3aumopeiicTBue aIeNbHBIX TEHOBY», «l'eHeTnueckue KapThl pacTeHUH,
KUBOTHBIX U YEJIOBEKa», «I'€HeTHKa mojia», «3aKOHOMEPHOCTH HAaCJEIOBaHMS,
CLUEIUICHHOTO € moJioM», «KapuoTumbel 4YemoBeKa W KUBOTHBIX», «Buubl
U3MEHUMBOCTHY», «MonudukanronHas M3MEHUYUBOCTh», «HacnemoBanue pesyc-
daktopay», «I'eneTuka rpymni KpoBu», « MyTallMOHHAs ©3MEHYUBOCTb.

O6opynoBanue: Moaenu-anIuiuKanuu «MOHOTUOPUIHOE CKpEIIMBAHUEY,
«Hemonnoe nmomuHupoBanue», «Jurubpumnoe ckpemmBaHuey, «llepekpéct
XpOMOCOM», MHUKPOCKON U MuUkKpomnpenapar «lpo3zoduna» (Hopma, MyTauuu
(bOpMBI KPBIITLEB U OKPACKH Tena), repoapuii «I'opox moceBHO».

JlabopaTopHble U MPpaKTH4YeCKUe PadOThI:

JlaGopatopHast pabora No 5. «M3ydeHue pe3yiabTaTOB MOHOTUOPHUIHOTO U
JTUTHOPUHOTO CKPEIIMBAHMS Y APO30(UITBI HA TOTOBBIX MUKpPOIIpENaparaxy.

Jlabopatopnas padora Ne 6. «M3yyeHue Moau(pUKAIIMOHHON U3MEHUYUBOCTH,
IIOCTPOCHUE BAPUALMOHHOTO PSAJIa U BAPUALMOHHOW KPUBOI».

JlaGopatopHas pabota Ne 7. «AHanu3 MyTanui y Apo30(uibl Ha TOTOBBIX
MHKPOIIPEIApaTax).

[Ipaktnueckas padora No 2. «CocraBieHHWE UM aHAJIU3 POJOCIOBHBIX
YEeJIOBEKay.

Tema 7. Cesiekniusi opranusmMoB. OCHOBbI OMOTEXHOJIOT UM.

Cenekuysi Kak Hayka W IPoOLECC. 3apOKICHHE CEJIEKIIMU U JIOMECTHUKALIHSL.
Yuenne H. W. BaBwioBa 0 I1EHTpax TMPOUCXOXKICHUS ¢ MHOroo0Opasus
KYJIbTYPHBIX pacTeHHil. LIeHTpbl MPOUCXOXKIICHHUS JOMAIIHUX KUBOTHBIX. CopT,
IIOPOJIa, IITAMM.

CoBpeMeHHbIE METO/IbI CeJEKIIMU. MacCOBBIN U MHIUBUAYAIbHBIN OTOOpPHI B
CEJIEKIIMM pPAaCTeHH M KUBOTHBIX. OuEHKa 3KcTepbepa. BInM3KopoacTBEHHOE
ckpemuBaHue — HUHOpuAMHr. Ywucras nuHug. CKpelMBaHUE YUCTBIX JIMHUU.
I'ereposuc, wnu rubpuanas cuia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUIUHT.
Otnanéunas rtulOpunmszauus U e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 u
MOJIyYEHUE TMOJUILIONAOB. JIOCTMXKEHUSI CENEKIMU pACTEHUM, MKUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus Kak OTpaciib MPOU3BOJACTBA. ['€HHas WHXKEHEpUs. OTalbl
co3nanus pekomOuHantHoM JIHK wu TpaHcrennsix opranu3zmoB. KierouHas
nHxeHepus. Kierounble KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTCHUM.
KiionnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHW3MOB.

Okojornyeckue M 3Tudyeckue  npodbrmembl. MO —  reHeTuyecku
MOJU(ULUPOBAHHBIE OPTaHU3MBI.
JemoncTpanuu:

[Toprpers: H. WM. BaBumos, 1. B. Muuypun, I'. JI. Kapneuenko, M. O.
HBanos.



Tabmuper u cxembl: Kapra «LleHTpbl TPOUCXOXIEHUS W MHOrooOpasus
KYJIbTYPHBIX pacTeHuit», «[lopoapl JoOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuit», «Otnanénnas rudpuanzanus», «Padotsl akanemuka M. @. liBanoBay,
«Jlomumnongus», «OObEKTh OMOTEXHONOTUM», «KIleTOUHBIE KYyJIbTYphl H
KJIOHUpOBaHue», «KKOHCTpyHpOBaHUE U MEPEHOC T€HOB, XPOMOCOMY.

O6opynoBanue: MYJSKH TUIOI0B M KOPHETUIOAOB TUKUX (OPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuii «CelbCKOX03IMCTBEHHBIC PACTECHUS.

JlabopaTopHblie U NpaKTUYeCKUe padoThbl:

Oxckypcuss «OCHOBHBIE METOABI U JIOCTUXKEHHUSI CEJIEKIMM PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOWCTIBITATEIHHBIA ~ Y4aCTOK, B TEIIMYHOE XO3AWCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBomrouoHHast OMOIOTUsl.

[IpenrnoceIku BO3HUMKHOBEHHMSI JBOJIOLMOHHOW TEOPHUH. OBOJIOLHOHHAS
Teopusi U €€ MecTO B OMONOrvuM. BiusHUE 3BOMIOLMOHHON TEOPHH Ha pa3BUTHE
OMOJIOTUY U APYTUX HAYK.

CBuzerenscTBa 3BONMOLUHU. [laneoHTONOrMYecKue: MOCIEA0BATEIBHOCTD
NOSIBJICHUS] BUJOB B MAaJE€OHTOJOTMYECKON JIETONMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoncTBo u paznuuue dhayH u GIop MaTEPUKOB U OCTPOBOB.

OMOpHOSIOTUYECKHE: CXOJICTBA W Pa3inuvsg SMOPHOHOB pa3HBIX BHJIOB
NO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTMYHbBIC, aHAJIOIMYHbIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKUX IyTeH Yy BCeX
OpPraHU3MOB.

OpomonnonHass Teopust Y. JlapBuna. Ilpeanocbulku BO3HUKHOBEHMS
JapBUHU3MA. JIBWKyIME CUJBI 3BOJIIOLMM BUAOB 1O JlapBuHY (M30BITOYHOE
pa3MHOXXEHUE MPU OTPAaHUYEHHOCTH PECYpCOB, HEONpPEAENEHHAs N3MEHUYHUBOCTD,
O0opn0a 3a CylIecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bomonnu (CTI) 1 €€ OCHOBHBIE MMOJIOXKEHHUS.

Mukpossosmonus. [Tomymanus Kkak eIMHNUIA BUAA U SBOJIFOLUY.

JBrxymue cuibl ((pakTopbl) 3BOJIIOLUMK BHJIOB B MpUpoAe. MyTallMOHHBIHI
npouecc U KOMOWHATHMBHAs WM3MEHYMBOCTH. llomynsimoHHbIE BOJHBI U Jpeid
reHoB. M30smust 1 MUrpanus.

EcrtecTBeHHBI 0TOOp — HampaBisiomMid  QakTtop 3Bomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6IeHHOCT OpPraHu3MOB Kak pe3yibTar 3BoIoUUU. [Ipumepsl
IpUCTIOCOOTIEHUI Y OpraHu3MoB. ApoMOp(O3bl U UNO-aJaNTaIUH.



Bun wu  BugooOpazoBanue. Kpurepum Buma. OcHOBHBIE  (DOpPMBI
BUJ1000pa30BaHus: Teorpapuueckoe, SKOJIOTHIECKOE.

MakposBomtonusi. PopMbl  IBOMIOLMM:  (pUIIETUYECKAsA, JUBEPreHTHasd,
KOHBEpPreHTHas, napajuienpHas. HeoOpaTuMOoCTh 3BOJIIOLINH.

[IpoucxoxaeHue OT Hecneuuaan3upoBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHAsA paguarus.

JemoHcTpanum:

IToptpetsr: K. Jlunnein, K. b. Jlamapk, Y. lapsun, B. O. KoBaneckuii, K.
M. bap, O. I'ekkensb, @. Mromiep, A. H. Ceepiios.

Tabnuie! 1 cxembl: «Pa3BUTHE OpraHMYecKOro Mupa Ha 3emiie», «3apobIiin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbr  OoppOBI 32
cyuiectBoBanue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB pacTEHUI»,
«MHoroobpasue  nopoa  JKUBOTHbIX»,  «llomymsimum»,  «MyraunoHHas
M3MEHYUBOCTB», «ApoMopdo3b», «Uanoamantanum», «OOmIas aereHepanus,
«/IBmwxkymme cuibl 3Bomonun», «Kapra-cxema wapmpyra myremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIprcOCOOIEHHOCTh OPraHW3MOBY,
«I"eorpadguueckoe BUI000Pa30BaHUEY», « IKOJIOTHUECKOE BUI000Pa30BAHKE).

OObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C pa3jMYHbIMU THIAMH OKpAacKH,
Ha0op IUIOIOB U CEMsH, KOoUeKus «l[Ipumepbl 3alIMTHBIX MPUCIIOCOOJIEHUN Y
KHUBOTHBIX», MoJeib «OCHOBHbIE HaNpaBJICHUS 3BOJIOLUN», O0BEMHAS MOJENb
«CTpoeHre roJJOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuueckast kapra wmupa, Kosuiekuus «DopMbl COXpPaHHOCTH
UCKONAEMBIX JKMBOTHBIX M pacTeHWi», Moxaenp ammmukauus «llepekpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butne HacekoMmoro», «Pa3Butue
JSTYIIKW», MUKporpenapar «Jpo3zoduna» (Hopma, MyTanuu (opMbl KpbUIbEB U
OKpacCKH TeJla).

JlabopaTopHble U MpaKTH4YeCKue padoThI:

JlabopatopHas pabora Ne 1. «CpaBHeHHE BHIOB O MOP(HOIOTHIECKOMY
KPUTEPHION.

JlabGoparopnas padora Ne 2. «Onucanue NpuCIoOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHME U pa3BUTHE KU3HHM Ha 3em.Ie.

JloHay4Hble NpPENCTaBICHUS O 3apOXKICHUM >KU3HU. HayuHble TUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: a0uoreHe3 U NaHcnepMus. XuUMUYecKas
ABOMIOIMS. AOHOTEHHBIM CHUHTE3 OpPraHUYECKHUX BEIIECTB W3 HEOPraHWYECKHX.
OKCNEpUMEHTAIBHOE MMOATBEPKACHNE XUMHUUECKON 3BooMU. HauanbHble 3Tansl
ounonormyeckoil 3Bomonuu. ['unoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME MPOTOKJIETKU. llepBble KIETKM W KX SBOJIOLHUS.
@opMUPOBaHUE OCHOBHBIX I'PYIIIT AKUBBIX OPraHU3MOB.



PazButre xu3Hu Ha 3emie mo spam M nepuogam. Karapxein. Apxeiickas u
npotepo3oiickasi 9pel. llameo3oiickas spa u €€ mnepuoabl: KEeMOPHICKUH,
OpAOBUKCKHM, CHUTYPUHNCKUH, JEBOHCKUIM, KAMEHHOYTOJIbHBIN, IEPMCKH.

Me30301cKast 3pa U €€ MepUoIbl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass 2pa u €€ mnepuoiabl: MaJEOr€HOBBIM, HEOTCHOBBIMH,
AHTPONIOT€HOBBIN.

XapakTepucTUKa KJIMMaTa M TeoJIOrMYecKnX mnpoueccoB. OCHOBHBIE 3Tallbl
ABOJIIOIIMM PACTUTENILHOTO M J>KMBOTHOrO MHpa. ApoMopdo3bl y pacTeHUd H
*KUBOTHBIX. [losiBlIEHUE, paciBET U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro MHUpa KakK OTpakeHue -HBoJonud. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOIOLMSA YeI0BEKa. AHTPONOJIOrus Kak HayKa. Pa3BUTHe npeacTaBiIeHU O
IIPOUCXOKIACHUN YeJNOBeKa. MeTonbl HM3ydeHHs aHTpornorenesza. (CxoacrBa H
pa3iauyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YEIIOBEKA.

JBwxkymue  cuwibl  ((pakTopbl) — aHTPOMOTrEeHE3a. Hacnencreennas
M3MEHYMBOCTb W  €CTECTBEHHbIM 0TOOp. OOIIEecCTBeHHbI 00pa3  KW3HH,
M3rOTOBJIEHUE OPYAUI TPY/Aa, MBIIUIEHUE, PEUb.

OCHOBHBIE CTAaJIUH U BETBU HBOJIOLIMHU YEJIOBEKA: aBCTPAIONUTEKH, UeIoBeK
ymensld, YenoBek mnpaAmoxoxsmud, YermoBek HeaHAEpTANbCKUN, YenoBek
pazymHbiif. Haxolku HMCKOMaeMbIX OCTATKOB, BpeMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYAUSL.

Yenoseueckue  packl. OCHOBHbIE  OOJNIBIIME  pachl:  €BPOICOHIHAS
(eBpasuiickasi),  HErpo-aBCTpajouaHasi  (3KBaTOpUalbHas),  MOHTOJOHIHAsS
(a3marcko-amMepukaHckas).  YepTbl ~ MPHUCHOCOOJIEHHOCTH  TMpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CylIIeCTBOBaHUsS. EMMHCTBO uyenoBEYECKHX pac.
Kpuruka pacusma.

JleMoHCcTpanum:

[Toptpersr: ®@. Pennu, JI. Ilacrep, A. W. Onapun, C. Mwmep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxeMmbl: «BosHukHoBenne CoONHEYHOM cuCTEMBI», «Pa3BHuTHE
opranuueckoro Mwupa», «PacturenpHas kimetka», <«OKuMBOTHas  KJETKay,
«IIpokapuornueckas kierka», «COBpeMEHHas CHCTEMa OPraHUYECKOrO MHpPay,
«CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHHSI 4YEIOBEKa U YEJIOBEKOOOpPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TMAJICOHTOJOTMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeumue moam», «llpeBaue moau», «llepbie
COBPEMEHHBIE IO, «HeI0BeUEeCKHe pach».

O6GopynoBanue:  Mymspku — «lIpoucxoxkaeHue — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINa, HEaHAEepTalblla, KPOMaHbOHLA), CIENKA WIH
M300paXeHUsT KAMEHHBIX OpYAWMA TEepPBOOBITHOIO YelOBeKa (KaMHH-YOMIIEPHI,



pyOuna, ckpeOia), TeoXpoHoJoruueckas Ta0Onuma, kouiekius «Dopmbl
COXPAaHHOCTHU MCKOITA€MBbIX )KMBOTHBIX U PACTEHUIN».

JlabopaTopHble U MPpaAKTHYeCKUe PA0OThI:

[Tpaktuueckas padora Ne 1. «M3yueHue uckonmaeMbIX OCTAaTKOB PacTEHUN U
KUBOTHBIX B KOJUICKLIUSIX).

DKcKypeust «IBOJIOIUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HaY4HBIM WJIH KpaeBEIUECKHUIl My3€el).

Tema 3. OprannzmMsbl 4 OKpYy Karolas cpeaa.

DKoJiorus Kak Hayka. 3aJaqyd ¥ pa3Jeibl SKOJIOTHH. MeToIbl S3KOJIOrHYECKUX
UCCIIEIOBAaHUNA. DKOJIIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, MOYBEHHAs,
BHYTPUOPraHU3MEHHAsI.

Okonornyeckue ¢akropsl. Kiaccudukanus 3KOJOTHYECKUX (PaKTOPOB:
abuotnyeckre, OHOTUYECKHE U aHTPOIOIreHHbIE. JIEHCTBUE BKOJOTMYECKUX
(GaKkTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOphl: CBET, TEMIIEPATYpa, BIAKHOCTh. DoTOneproan3m.
[IpucnocoOnenust  OpraHMu3MOB K  JICWCTBHIO  A0MOTUYECKHX  (DPAKTOpOB.
buonoruueckue puTMBsl.

buornueckue (akTopBI. Buner OMOTMYECKUX  B3aUMOJCHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, koomneparus,
MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HaXJIEOHMUYECTBO). AMEHCAIH3M,
HEUTpamu3M. 3HAUYCHHE OWOTHMYECKUX B3aUMOJEHCTBUN [IJISl CYIECTBOBAHMUS
OpPraHu3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapAKTEPUCTUKU monyasiuu. OCHOBHBIE MOKa3aTelu
HOMYJISIUU: YHCIEHHOCTh, IUIOTHOCTb, POYKIAEMOCTb, CMEPTHOCTb, NPHUPOCT,
Murpanus. JJnHaMuka YuCcIeHHOCTH MONYJIALUY U €€ PETYISLHs.

JlemoHcTpanum:

[Toptpetsi: A. I'ym6omabar, K. @. Pynbe, O. ['exkens.

Tabmuier u cxembl: kapta «lIpuponsbsie 30HBI 3emin», «Cpenbl oOUTaHUA
opranu3MoBy», «@Poronepuoauzm», «llomymsauum»y, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISIUU UHDY30puu-TY(Penbkuy, «Iluiiensie nenm».

JlabopaTopHble U MPpaKTH4YeCKUe PA0OThI:

Jlaboparopnas pabora Ne 3. «Mopdonoruyeckrie 0COOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOUTaHUS.

JlabopatopHas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTHUE YEPEHKOB
KOJIEyCay.

[Tpaktuueckas padora Ne 2. «I[loacuér mIOTHOCTU MOMYJSUUN pa3HbIX BUOB
pacTeHUn.

Tema 4. CooOuiecTBa M IKOJIOrH4eCKHE CUCTEMBI.



CooO1miecTBO OopraHu3mMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHI0Basi,
IPOCTpAaHCTBEHHas, Tpoduueckas (muiuenast). Bunbl-nomunantsel. CBs3u B
OHoIeHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonatue o0 »skocucreme u
ouoreoneHoze. @OYHKIMOHAIbHbIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIYLEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BEIIECTB U NOTOK SHEPTHHU B HKOCUCTEME.
Tpodpuueckue (muieBble) YpOBHU dSKocucTeMbl. [lumieBble 1Henu #  CeTH.
OcHOBHBIE TMOKa3aTeIM HKOCUCTEMBI: OHOMacca, MPOAYKLHS. IKOJOTHYECKUE
OUPaMUJbL:  MPOAYKLUHH, YHCICHHOCTH, OuoMacchl. CBOWHCTBA 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOpEryJisilius, pazsutue. CyKIeccus.

[IpupoaHble 3KOCUCTEMBI. DKOCHCTEMBI 03€p U pEK. DKOCHCTEMA XBOMHOIO
WJIM IIUPOKOJIMCTBEHHOIO JIECa.

AHTpOIIOr€HHbIE ~ YKOCHCTEMBI.  ATpPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpazue kak (akTop ycTOWYMBOCTH OdKocucTteM. CoxpaHeHHe
OMOJIOTHYECKOTO pazHOOOpa3us Ha 3eMIie.

VYuenne B. U. Bepuanckoro o 6mocdepe. I'panuiibl, cocTaB U CTPYKTypa
ouocheprl. Kuoe BemectBo U ero (pynkmuu. OcoOeHHOCTU OuOCchepbl Kak
rII00AIbHOM 3KOCHUCTEeMBbl. J[MHaMHuYecKoe paBHOBECHE W OOpaTHas CBA3b B
ouocdepe.

KpyroBopoTsl BelecTB 1 OMOre0OXUMHYECKUE LIUKIIbI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HATLHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Omochepe 3emin. AHTPONIOTeHHBIC U3MEHEHHS B Onocdepe.
I'moGanbHbIE 2KOTOTrHYECKUE TPOOIIEMBI.

CocyiecTBoBaHue MIPUPOLBI " YEJI0BEYECTBA. CoxpaHeHune
O6uopazHooOpa3usi Kak OCHOBa ycTolunBocTu 6uocdepbl. OCHOBa paluOHAILHOTO
yIpaBJieHUs] TMPUPOJHBIMH pecypcaMH U UX HUCHoib30BaHue. JlocTikeHus
OMOJIOrUU U OXpaHa MPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuer u cxembl: «llumessie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«IIpuponubie coobmectBay, «llenu nutanusy», «IKojJornyeckas MNUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOro neca», «buoneHos Bomoémay, «ArpoueHos», «llpumepHbie
AHTPOIIOTEHHBIE  BO3JCWUCTBUS HA NPUPOAY», «BaxHeWlne HMCTOYHHUKHU
3arps3HEHMs] BO3AyXa U IPYHTOBBIX BonI», «llouBa — BakHelIIas cocTaBistOLIas
ounocheprr», «PakTopbl Aerpagauuu mnousy, «llapHukoBbiil 3pdexT», «DakTopsl
pPaguoaKTUBHOTO 3arpsisHeHUs Ouocheprb», «OOmas cTpykrypa Ouochepsi»,



«PacnpocTpanenune ku3Hu B Ouocdepe», «O30HOBBIA 3KpaH OuOChEpPbI»,
«KpyroBoport yriepoaa B 6uocdeper, «Kpyropopor azora B Ipupoae».

O6opynoBanue: Mojenb-amIMKanus « TUIUYHbIE OMOLIEHO3b», TepOapuid
«PacturenbHble coob1IecTBa», Koiekuun «bruonenos», «Bpenurenn BaxxHeHIux
CEJIbCKOXO3MCTBEHHBIX KYJIbTYp», TepOapud W KOJJIEKIMH pacTeHUH U
JKUBOTHBIX, IIPUHAUICKAIINE K PA3HBIM JKOJIOTMYECKUM IPYIIIaM OJHOIO BHJIA,
Kpacnass kuura Poccuiickoit ®enepannu, H300pakeHUS OXPaHIEMBIX BHUIOB
pacCTEHNUM U )KUBOTHBIX.



IUDTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHMA IIPOI'PAMMBI 110
BMOJIOTMN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUMA

Cormacho ®I'OC COO, ycraHaBmuBarOTCAd TpeOOBaHUS K pe3yJibTaraM
OCBOCHHUS  OOYyYalOIUMHUCS IIporpaMM  CpeIHero  olmiero  o0pa3oBaHUS:
JMYIHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMHHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTaTOB OCBOEHUs Ipeamera «buosorus»
BBIJICJIEHBI CJEIYIOIINE COCTABJISIOLINE: OCO3HAHUE OOYYaroIIMMUCS POCCUHCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENIECHNI0, HAJIMYUE MOTHBAlMM K O0ydeHuro Ouosoruu,
LICJICHAIIPABJICHHOE pa3BUTUE BHYTPEHHUX YOEKIECHMM JMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULUN DPA3BUTUSA OHOJIOIMYECKOTO
3HaHUs, TOTOBHOCTh U CIOCOOHOCTH OOYYAIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
JEeSATENbHOCTH I1[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPHUCYIIUMHU CHCTEME
OMOJIOrMYecKoro 00pa3oBaHUs, HaJIMYME SKOJIOTMYECKOTrO IPaBOCO3HAHUS,
CHOCOOHOCTH CTAaBUTh LEJIN U CTPOUTD KU3HEHHBIE IJIaHBbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS Mpeamera «buonorusy noCTUraroTcs B
€IMHCTBE Y4eOHOM M BOCIUTATEIbHOM JEATEIbHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOLIECTBE NMpaBUJIaAMH M HOPMaMmH
NOBEJEHUSI U CIHOCOOCTBYIOT IIpOIECCaM CaMOIIO3HAHUS, CAaMOBOCHUTAHHS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW TMO3UIMM JIMYHOCTH, MAaTPUOTHU3MA,
YBOXEHUS K 3aKOHY M IIPaBOMOPSAKY, YEJIIOBEKY TPYJa U CTApLIEMY MOKOJIECHHUIO,
B3aMMHOI0 YBa)KCHUs, OEpPEKHOIO OTHOLIEHUS K KYJIbTYPHOMY HACJIEIHUI0 U
TpaauLMsIM MHOTOHaUMOHalnbHOTrO Haponxa Poccuiickont ®denepauuu, npupone u
OKpYKaroIlen cpeie.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHMsI ydyeOHoro mnpeamera «buonorus»
JOJKHBI OTPaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
c(OPMUPOBAHHOW BHYTPEHHEH MMO3UIMEH JIMYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHIMCKOr0 OOILECTBa, PACIIUPEHHUE KU3HEHHOTO
OIbITA W ONBITA ACSATEIBHOCTU B IPOLIECCE PEAIN3ALMU OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJILHON JESATENbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaIaHCKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH T'PAXKIAHCKON MO3UIIMK 00YYaIOIErocs Kak akTUBHOIO U

OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;



OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX TIpaB MU OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W TIPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JEATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOCKTOB, PEIICHUH YUY€OHBIX M IO3HABATEIbHBIX 3aJ]1a4, BHIITOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENSATh COOCTBEHHYIO TMO3UIIMIO TI0 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU B OOBSCHSTH €€;

YMEHUE Y4YUTHIBATh B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUSA JIIOJIEH C Pa3HBIMU YOSKIECHUSAMHU, KYyJIbTYPHBIMU IIEHHOCTSIMH H
COLIMAIbHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJAHUYECTBY B IMPOILECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIICGHUS K MHEHHUIO OIIMOHEHTOB IMpH OOCYXJICHHH CIHOPHBIX BOMPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTb K TYMAaHUTApPHON 1 BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpak 1aHCKOMU WJICHTUYHOCTH,
NMaTpUOTU3Ma, YBAXEHHUS K CBOEMY HapoOJy, UYBCTBA OTBETCTBEHHOCTH IIE€pPE]
Ponuuou, ropmoctm 3a cBOM Kpail, cBOW PoanHy, CBOM A3BIK U KYJBTYpY,
MPOILIJIOE ¥ HACTOSIIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPO/IBI,
JNOCTHKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAaHOBJIICHHUE U
pa3BuTHE OWOJOTUM, TOHUMAHMS 3HAYCHHS OWOJIOTMM B TIO3HAHUM 3aKOHOB
PUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRa,;

uaerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIYXeHUIO U 3amure OTeuyecTsa,
OTBETCTBEHHOCTH 32 €r0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHMS:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEN POCCUICKOI0 HAPOa,;

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W NPUHUMATh OCO3HAHHBIE peIIeHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHWE JTUYHOTO BKJIa/Ia B MOCTPOCHUE YCTONYUBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOUM POJIUTEISIM, CO3JAHUIO CEMbH HA OCHOBE
OCO3HAHHOTO TMPUHATHUS IIEHHOCTEM CEMEWMHOW KWU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPY/a, OOIECTBEHHBIX OTHOIIICHHUI;



MMOHUMAHUE YMOLMOHAIBHOTO BO3JICHCTBUS AKUBOW PUPOJBI U €€ IEHHOCTH;

TOTOBHOCTh K CAaMOBBIP@KEHHIO B PAa3HbIX BUIAX HCKYCCTBa, CTPEMJICHUE
MPOSABIIATH KAUeCTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuveckoro BocnutaHus, GopMHUPOBAHMA KYJbTYPbI 310POBbS W
3MOLMOHAJIBHOI0 0JIAT ONOJIYYHS:

NOHMMAaHWE W pealu3alus 3J0pOBOro U 0e30macHoro oopasza >KU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXUM 3aHATUM W OTHbIXa, perymsapHas Quznyeckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3MUYECKOMY U TICUXHUUYECKOMY 3/I0POBBIO;

MOHMMAHUE [IEHHOCTH TpaBUJ HWHJAMBUAYATBHOIO M  KOJUJIEKTHUBHOTO
0€e301acHOro MOBEACHUS B CUTYaLIUAX, YIPOXKAIOIIUX 370POBbIO U JKU3HH JIIOJIEH;

OCO3HAHME TOCJIEICTBUI M HENPUSITUS BPEIHbIX MPUBBIYEK (ymoTpeOieHus
QJIKOT'0JIs1, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTH MAaCTEPCTBA, TPYAOIOOHE;

FOTOBHOCTh K AaKTUBHOW JAEATEIPHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJIICHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHSITh TaKYIO JICSITEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cdepaM MpodhecCHOHAIBHON JesSTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymiedl mnpodeccun U peaaru30BbIBAThH
COOCTBEHHBIE )KM3HEHHBIC TJIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) 3K0JIOrM4€eCKOro BOCIUTAHUSA:

HKOJIOTMYECKH 1€JIeCO00pa3sHOEe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HH Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHWE YPOBHSA OKOJOTHYECKOM KYyJIbTYPhl: TPHOOPETEHUE OIbITa
IJJAHUPOBAHUSA TOCTYIIKOB M OLICHKM MX BO3MOXHBIX TOCIEACTBUM A
OKPYKaloIeH CPebI;

OCO3HAaHME IJI00AIBHOI0 XapakTepa JKOJOTMYECKHX NpoOieM W myTed ux
pelleHus;

CIIOCOOHOCTh HMCMOJIb30BaTh MNPHOOpETaeMble MNPH HU3YYEHHH OHOJOTruu
3HaHMST W YMEHUS TpU PEIIeHUH TpoOJieM, CBS3aHHBIX C PAMOHATIBHBIM
IPUPOJONOJIb30BaHUEM  (COONIOJIEHUE  TpaBUJl  TOBEACHUS B MPHUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHE PABHOBECUSI B JKOCHUCTEMAaX, OXpPaHY BHUJOB,
AKOCUCTEM, Orochephl);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX Bped  OKpYKaIoIIei
IPUPOHON Cpejie, YMEHUE IMPOTHO3UPOBATH HEOIArOMPUSITHBIE SKOJOTHYECKUE
MOCIEACTBUA NPEATPUHUMAECMBIX JEUCTBUN U MTPEAOTBPALIATh UX;

HAJIMYKE PA3BUTOrO HKOJOTMYECKOTO MBILIJIEHUS, YKOJIOTHUYECKON KYJIbTYPBIL,
OMbITa NEATENbHOCTH JKOJIOTUYECKON HaIPABJIECHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMHU B IMO3HABATEJIbHOM, KOMMYHUKATHUBHOM W COLMAJIBLHOU
IIPAKTUKE, TOTOBHOCTHU K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTH 3KOJIOTMYECKON
HaIpPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW U OOIECTBEHHOW MPAKTHUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHWTATEIBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMOJICVCTBHS MEXAY JIFOAbMU Y IMO3HAHUS MUPA;

MOHUMaHue crnernuduKy OWOJIOTMM KaK HayKd, OCO3HaHMS €€ poJid B
(dbopMUpPOBAaHUN PAIMOHAITBHOIO HAYYHOTO MBIIMUICHHS, CO3JaHUU IIEIIOCTHOTO
MpeACTaBICHUsSI 00 OKpYXKalollleM MHpPE Kak O €IUHCTBE MPHUPOJIbI, YeJIOBEKA U
oOIIeCTBa, B TMO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHUH MpodsieM
COXPAHEHUS TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHOJIOTHU JIJIi COBPEMEHHOW ITMBUIIU3AIINHN:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSI MEIUILIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUN, CIOCOOHBIX  pemiaTh  PeCypcHble  TPOOJEeMBbl  Pa3BUTHUSA
YEJIOBEYECTBA, TIOUCKA IMyTEH BBIXOJa U3 TJIOOATBHBIX YKOJOTHYECKUX MPOOJIeM H
o0ecrieueHus:  Tepexoja K  yCTOWYHMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYpCcOB U (HOPMHUPOBAHUIO HOBBIX CTAHIAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHUM OUOJOTMYECKUX 3HAHUU B LEIAX
MOBBIIICHUS OOIIEH KyNbTyphl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAJIBHOM IPaMOTHOCTH OOydarouiuxcs, (GopmMupyemoit
MpU U3Y4ECHUU OMOJIOTHH;

MMOHUMAHME CYITHOCTH METOJI0OB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTHM HCIOJIb30BaTh IOJlydaeMble 3HAHUS [JIsl aHajdu3a |
OOBSICHEHUS SBJICHUIN OKPY)KAIOIIEro MUpa U MPOUCXOASAIIUX B HEM H3MEHEHUH,
yMEHHE JenaTh OOOCHOBAaHHBIC 3aKJIOYEHHS Ha OCHOBE HAay4YHBIX (AKTOB H
MMEIOIINXCS JAHHBIX C LIEJIbI0 MOJYYEHUS JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTh CaMOCTOATENFHO HCIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS IS
penieHus npooJyieM B PeaIbHBIX KU3HEHHBIX CUTYAIIUsIX;

OCO3HAHUE IEHHOCTM HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MUCCIEA0BATENIBCKYIO AEATEIbHOCTh MHINBUIYAIbHO U B TPYIIIIE;



T'OTOBHOCTB 151 CITOCOOHOCTH K HCIIPCPBIBHOMY 06pa3013aH1/110 151
CaMOO6pa3OBaHHIO, K aKTHBHOMY IIOJIYYCHHIO HOBBIX 3HaHUH 1O OWOJIOTMH B
COOTBCTCTBHH C ) KU3HCHHBIMU HOTpC6HOCT$IMI/I.

METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE pe3yibTaTbl OCBOEHHUS y4deOHOro mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYUMble s (OpMHUpPOBAHHS MHUPOBO33PEHHUS OOYUAIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHITHUS, OTpaXKarollue
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa M CHEUU(PUKY METOJOB IO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIUs, SBJICHHUE, MPOIECC,
CUCTEMA, Hay4yHbI (akT, NPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCIIEZIOBAHME,  HAONIOJIEHWE, U3MEpPEHHE,  OKCIEPUMEHT U  JApPYrux),
YHHUBEpCAJIbHbIE Yy4eOHble JEHCTBUA (MO3HABATEIbHBIE, KOMMYHHKATUBHBIE,

PEryIsSTUBHBIE), o0ecIeunBaroIIne dbopmupoBaHue (hYHKITMOHATHHOM
IPaMOTHOCTM M COIUAIBHOM KOMIETEHIMH OO0YyJaromMxcs, CHOCOOHOCTD
o0 yuaromuxcs UCIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUIMHAPHEIE,

MHUPOBO33pEHYECKUE 3HAHWS W YHUBEpCaldbHbIe y4eOHbIE JIEHCTBUS B
ITO3HABATEILHON U COLMAJIbHOM ITPAKTHKE.

MertanpeaMeTHble pe3ysabTaTbl OCBOEHHUS IPOrpaMMbl CPEIHEro OOIIETOo
00pa30BaHUs JOJKHBI OTPAXKATh:

OsiuaneHue YHHUBeEPCATbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBble JJOrnYecKmne JeiCTBHUs:

CaMOCTOSITEILHO  (OpMyJIMpOBaTH M aKTyaJIM3WPOBaTh  MpoOJeMy,
paccMmaTpuBaTh €€ BCECTOPOHHE;

UCTOJb30BaTh MPH OCBOCHUU 3HAHWM NPUEMBI JIOTMUYECKOTO MBIIICHUS
(aHayin3a, CUHTE3a, CpaBHEHUs, Kiaccudukammum, 0000IeHNs ), PACKPhIBATh CMBICII
OMOJIOrMYECKUX MOHATHH (BBIIEIATh WX XapaKTEpHbIE NMPU3HAKH, yCTAaHABIMBATDH
CBSI3M C IPYTUMU TTOHSATHUSIMH );

ONpEAeNATh UENH JACATEIbHOCTH, 3aj7aBas NapaMeTpbl U KPUTEPUU UX
JTOCTHYKEHHSI, COOTHOCUTD PE3YJIbTAThI IEATEILHOCTH C TIOCTABICHHBIMU HEISM;

UCIIOJIb30BaTh OMOJOTUYECKUE TOHATHUS AJi1 OOBICHEHUS (PAaKTOB U SIBICHUMN
YKVBOU TPUPOJIBL;

CTPOUTH JIOTUYECKHE pACCYXKIEHUs (MHIYKTUBHBIC, JEIYKTUBHBIE, TIO
AQHAJIOTHH), BBISBISATh 3aKOHOMEPHOCTH M TIPOTHUBOPEUYHS B pPacCMaTPUBAEMBIX
ABIICHUSX, (DOPMYJIMPOBATH BHIBOJIBI M 3AKTIOUCHUS;

IPUMEHATD CXEMHO-MOJIETIbHBIE ~ CpelcTBa  JUIs PEICTaBICHUS
CYIIECTBEHHBIX CBSI3¢H M OTHOIICHWN B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUIAH pElIeHUs MPoOJIeMBbl ¢ YUETOM aHamM3a UMEIOUIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU TMOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBIIOJHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEILCKHIE eHCTBUSA:

BJIaJIETh HAaBbIKAMU Yu4e€OHO-UCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHus MnpolsieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJb30BaTh PA3JMYHBIE BHUABl JEATEIBHOCTH IO TMOJIYYEHUIO HOBOIO
3HaHUS, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh M (OpMyIHpOBaTH COOCTBEHHBIC 3a7auv B 00pa3oBaTeIbHOU
TESITEeTLHOCTU U )KU3HEHHBIX CUTYaIINsX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh TOJYYEHHbIE B XOJA€ peIIeHHs] 3a7aud pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JJOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh ILEJICHAIPABIECHHBIN MOUCK IEpEeHOca CPENCTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B I03HABATEIBHYI0 M IPAKTUYECKYIO 00J1acTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEAJiaraTh OpUTHHAIBHBIE MOAXOAbI U PELICHHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIONINE AIbTEePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTMUECKHX CJOBapsIX W
CIpPaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B MHTepHeTe), aHaIU3HpPOBATH



MHGOPMAIUIO Pa3IMYHbIX BUAOB U (POPM IPEACTABIICHUS, KPUTUUECKH OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTh OMNBIT HUCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHbIX
MOMCKOBBIX CUCTEM;

CAMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMY  MpEACTaBICHUS
Oounonoruyeckoil nHpopMauu (cxembl, rpaduKH, AMarpaMmMmbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCIONb30BaTh HAay4YHBIA S3BIK B KadyeCTBe CpeAcTBa mpu pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAKH U CUMBOJIBL, (OpMYIbI, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJIQJI€Th ~ HABbIKAMHM  pACIO3HABAaHUA M 3allUTBl  MHQOpMaLuH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM JAUCKYCCUU IO CYIIECTBY 00CyXkaaeMoil TeMbl (YMEHUE 3a/71aBaTh
BONPOCHI, BBICKA3bIBaTh CYXKJIECHHUS OTHOCUTEIBHO BBINOJIHEHUS IpPEJIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COIIACOBAHHOCTH MO3WUUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJIbHBIE CpEACTBA OOILEHUS, IOHMMAaTh 3HAUYECHUE
COLMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MDIMKTHBIX CHUTYaIlHil,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOLIEHUS M B3aUMOAECUCTBHS, MOHUMATh
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe (GOpMYyIUPOBATH CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHAMBHIYaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOMN MPO0IeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUWA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh II€JIM  COBMECTHOM  JIESITENbHOCTH, OPraHU30BBIBATH U
KOOPAMHUPOBATHh JEUCTBHUS IO €€ JOCTH)KCHMIO: COCTAaBJITH IUIaH JIEWCTBHIA,
pacnpenensaTe poid ¢ YYETOM MHEHHM YYaCTHUKOB, OOCYKJATh PE3yJbTaThbl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
OOIIMI pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IMO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyaeHre YHUBEPCAIbHBIMHU PeryJATHBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JUIsl BBISIBICHUS MpOOJeM M UX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTUYECKUX 3HAHUUN I1IeJIEBbIE U CMBICIOBBIC
YCTAaHOBKHM B CBOMX JCHCTBHUSAX W MOCTYIKAax MO OTHOLIEHUIO K JKUBOW MPUPOJIE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYIIECTBIIATh MO3HABATEIBbHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIbHOM
NEATENBHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTABJIATh IUIAH pEUIEHUA MpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNlaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pa3HbIX O0O0JIACTSAX 3HAHUM, IOCTOSHHO TMOBBIINIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B AESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIAJIeTh  HABbIKAMHU  IIO3HABATEJIbHOM  peieKkcuu  Kak  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3yIbTaTOB U
OCHOBaHM, UCHOJIB30BaTh MPUEMBI pedIieKCUU 7Sl OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATENbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH Ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHBbI U apPryMEeHTbl APYIMX NpPH aHalM3€ pe3yibTaToB
NEATENbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmetHble pe3ynbTarthl ocBoeHusi mporpamMmmbl COO mno Ouonoruu Ha
06a30BOM ypOBHE BKJIIOUAIOT crienuduyeckue s yueoHoro npeamera «buomorus»
Hay4HbIC 3HAHUSA, YMEHUS U CIOCOOBI AEHCTBUI MO OCBOEHUIO, UHTEPIPETALUN U
peoOpa3oBaHUIO 3HAHUN, BUABI AEATEILHOCTH IO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWW B PA3NMYHBIX YYEOHBIX CHUTYalUAX, & TAKXKE B pealbHBIX
KU3HEHHBIX CUTYyalUsX, CBSI3aHHBIX ¢ Oumosorueidl. B mporpamme mnpenmMeTrHbie
PE3yNbTaThl IPEICTABIEHBI IO roJaM 00y4YeHUSI.

[IpenmeTHbIE pe3ysibTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMU B CUCTEME HAYYHOTO
3HaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOW KAPTHHBI MUPa U HAYYHOI'O MHUPOBO33PEHMS, O BKIIAJIE POCCHMCKHX H
3apyO€KHbIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIHMOHATIBHOU
IPaMOTHOCTH Y€JI0BEKa JJIs PEIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBATh COJEpP)KaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHI:
KHU3Hb, KIETKa, OpraHuW3M, MeTa0oiau3M (0OMEH BeUIeCTB M IMpEeBpalleHUE
SHEPruu), TOMEOCTa3 (CaMOperyssius), ypOBHEBasT OpraHU3alus >KUBBIX CUCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLIHS ), HACAEACTBEHHOCTh, K3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3JlaraTb OWOJOrMYEeCKHe TeOopuH (KJIETOYHasi, XpPOMOCOMHas,
MyTallMOHHAsA, LEHTpajbHas J0rMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 EHTpax MHOTrooOpas3usi u
MPOUCXOXKIEHUS KyIbTYpHBIX pacTteHuid H. M. BaBuiioBa), onpenenars rpaHulibl
UX MPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHUE BJIaJIeTh METOJIaMl HAYYHOTO MMO3HAHUS B OMOJIOTMH: HAOJII0/IEHUE U
ONMCAHUE YKUBBIX CUCTEM, IPOLECCOB M SBICHUM, OPraHU3alusl U NPOBEICHUE
OMOJIOTMYECKOT0  HAKCIIEPUMEHTa,  BBIIBW)KEHHUE  TUIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJY HCCIAEAYEeMbIMU BEIMYMHAMHU, OOBSCHEHUE TMOJYyYEHHBIX



pE3yJbTAaTOB, MCIOJb30BAHHBIX HAyYHBIX IMOHATHI, TEOPUM M 3aKOHOB, yMEHHUE
JieJ1aTh BBIBO/IbI HA OCHOBAHMH IOJIYUE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBLACISATH CYIIECTBEHHBIE MPU3HAKA BUPYCOB, KJIETOK IMPOKAPUOT U
9YKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, OCOOEHHOCTH
IPOLECCOB: 0OMEHAa BEUIECTB W MPEBPAILCHUs] YHEPIrUU B KJETKE, (POTOCHUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYecKkoro oOMeHa, XEMOCHHTEe3a, MHTO3a, Meno3a,
OIUIOIOTBOPEHUS, Pa3MHOXKEHHUS, WHIUMBUIYAJbHOTO pa3BUTHS  OpraHu3ma
(oHTOTEHE3);

YMEHUE MPUMEHSITh MOJyYEHHbIC 3HAHUS AJI OOBSICHEHUS OUOJIOrMYECKHUX
IIPOLIECCOB U SIBJICHUH, U1l IPUHATHUS MPAKTUYECKUX PELICHUU B IOBCEIHEBHOU
KU3HU C IeNpl0 obecredeHus Oe30MacHOCTH CBOErO 30pOBbS M 370POBBS
OKPYKaIOIUX JII0/IeH, COOMIOACHHSI HOPM TPaMOTHOT'O MTOBEICHUSI B OKPYKArOIIeH
OPUPOJHON Cpeie, NMOHMMAaHME HEOOXOAMMOCTH MCIIOJIb30BAHMS JTOCTUKEHUIM
COBPEMEHHOU ounonoruu u OMOTEXHOJIOTHIA U1l PalMOHAIBHOIO
IIPUPOJIOIIOIb30BAHMS;

YMEHHE pelmaTh 3JIEMEHTApHbIE TE€HETHYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HACIEAOBAHUE, COCTABIATH CXEMBI
MOHOTHOPHUIHOTO CKPELIMBAaHUS JUIsl TPEICKa3aHUsl HAcleJOBaHUS MPU3HAKOB Yy
OpPraHU3MOB;

YMEHHE BBITIOIHATH JIA0OpATOPHBIE U TPAKTUYECKHUE PAOOTHI, COOMIOAATH
npaBuia npu pabore ¢ yueOHBIM U J1a00paTOPHBIM 000PYIOBAHUEM;

YMEHUE KPUTUYECKH OLEHUBaTb W HHTEPIPETHPOBATH HHGPOPMAIIIIO
OMOJIOTMYECKOT0  COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAyYHbIE 3HAHUS U3
pa3IMYHbIX UCTOYHUKOB (CpelcTBa MaccoBOM MH(pOpMAaIMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), ATHUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTUH;

YMEHHE CO37]aBaTh COOCTBEHHBbIE IHMCHMEHHBIE M YCTHBIE COOOILEHUS,
000011asi OMONIOTUYECKYI0 MHPOPMALIMIO M3 HECKOJIbKUX HCTOUYHHUKOB, TPAMOTHO
UCIOJIb30BaTh MOHATUIHBIN annapaT OMOJIOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOro npeaMera «buonorus» ¢ 11
KJlacce TOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECTE U POJIM OMOJOTUM B CUCTEME HAy4YHOr'O
3HAHMSI €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHUM COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KAapTUHBI MHpa U HAay4HOIO MHUPOBO33PEHUS, O BKJIAJE POCCHUHUCKUX U
3apyO€KHBIX YUEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTHH, (DYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JJIs PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE paCKpbIBaTh COJEP)KaHHE OMOJOTMYECKUX TEPMHHOB M TMOHSTHIL:
BUJ, MONYJISIIUsSA, T€HOPOH I, IBOJIOLHUS, ABMKYIINE CHUIIBI ((PaKTOPHI) HBOJIIOLIMH,
PUCTIOCOOJIEHHOCTh OPTraHU3MOB, BUIA000pa30BaHHUE, HKOJIOTHYECKHE (HaKTOPHI,



HKOCUCTEMA, MPOAYUEHThI, KOHCYMEHTBI, PEIYIEHThl, LENU MUTaAHUS,
AKOJIOTHYecKasl mupamua, OuoreoreHos, ornocdepa;

YMEHHE u3Jaratb Ouojornueckue Teopuu (dBosoLMOHHas Teopus Y.
JlapBuHa, CHHTETHYECKas TEOpHs DBOJIIOIMH), 3aKOHbI U 3aKOHOMEPHOCTH
(3apoasimieBoro cxoactsa K. M. bspa, uepenoBaHus IJIaBHBIX HaNpaBJICHUW U
nyreit sBomonmu A. H. CeseprioBa, yuenus o 6mocdhepe B. WM. Bepuanckoro),
OTIPEICNIATh TPAHUIIBI UX TIPUMEHHUMOCTH K )KHUBBIM CHCTEMaM;

YMEHHE BJIAJIETh METOJaMU HAYYHOr'O NO3HAHUS B OMOJOrMU: HAOIIOIEHUE U
OMHMCAHME JKUBBIX CHUCTEM, IPOIIECCOB W SIBICHHM, OpraHU3allusl W IPOBEICHUE
OMOJIOTHYECKOTO  JKCIEPUMEHTA,  BBIIBW)KCHHE  THIIOTE3bl,  BBISIBIICHHC
3aBUCHUMOCTH MEXIY HWCCIEAYEMbIMH BEIMYWHAMU, OOBSICHEHHE IOTYyIECHHBIX
pPE3yNbTaTOB, MCIOJB30BAHHBIX HAYYHBIX TMOHATHA, TEOPUN M 3aKOHOB, YMEHUE
JIeNaTh BHIBOJBI HA OCHOBAHUM TMOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIICIATh CYINIECTBCHHBIC NPHU3HAKA CTPOCHUSI OWOJOTHYECCKUX
OOBEKTOB: BHUJOB, TMONYJSALUNA, MPOAYIIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB,
OMOreoIeHO30B ¥ JKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACJEICTBEHHOU
M3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa3oBaHUsl, MPUCIOCOOJIECHHOCTH
OpPraHU3MOB, JEHCTBUSA JKOJIOTHYECKUX (HAaKTOPOB HA OPraHU3MBbI, IEepeHOoca
BEIICCTB M IIOTOKAa JHEPTrUHM B HKOCHUCTEMAaX, AHTPOIOTEHHBIX HW3MCHCHHUH B
HKOCHCTEMAax CBOEW MECTHOCTH, KpPyroBOpOTa BELIECTB M OHOre€OXHMHYECKUX
UKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUS JJi1 OOBSCHEHUS OUOIIOTUYECKHUX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATHUS MPAKTUYECKUX PEUICHUU B MOBCEIHEBHOU
KU3HU C TIIeNpI0 oOecredeHrsi Oe30MacHOCTH CBOErO 30POBBS W 370POBbS
OKPYKAIOIIUX JIFOICH, COOIOIEHUS HOPM TPAMOTHOTO TTOBEJICHUS B OKPY>KalOIIeH
OPUPOIHON Cpelie, TMOHUMAaHUE HEOOXOAMMOCTH HCIONb30BAHUS JTOCTHXKEHHM
COBpEMEHHOW OMOJIOTHH JIJIsl pAllMOHATIBHOT'O MPUPOIONOIb30BAHNUS;

YMEHHE peniaTh 3JIeMEHTapHbIE OMOJIOTUYECKUE 3a]1a4H, COCTABISATh CXEMbI
NepeHoca BEUIECTB U HYHEPTUU B IKOCHUCTEMax (LIeTH MUTAHMUS);

YMEHHE BBINOJHATH Ja0OpaTOpHbIE M MpPaKTHYECKHE pPaldOThI, COOIIOAATH
npaBuja Ipu padbote ¢ yueOHBIM M JIA0OPaTOPHBIM 000PYI0BaHUEM;

YMEHHE KPUTHYECKH OIEHWBAaTh W HMHTEPIPETHPOBATh HHQPOPMAITHIO
OMOJIOTMYECKOT0 COJEP)KaHWs, BKIIOYAIONIYIO TICEBAOHAYYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHUKOB (CpelicTBa MaccoBOM MH(MOpPMAINU, HAYYHO-TIOMYJISIPHbBIE
Marepuaibl),  pacCMaTpuBaTh  TJIOOQIbHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO O3UIUIO;

YMEHHE CO37]aBaTh COOCTBEHHBIE IHMCHMEHHBIE W YCTHBIE COOOIIEHUS,
0000111251 OMOJIOrMYECKYI0 MH(OPMAIMIO U3 HECKOJIBKUX HWCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHATUWHBIN armapar OWOJIOTHH.



BocnurareapHblii  moreHuMaa  y4yeOHoro mpeamera «Jlureparypay»
COOTBETCTBYeT CJCAYIOIIMM LeJeBbIM opueHTHpPaM Paloyeid mporpaMMbl
pocnutanuss MOY «Exporonckas COLL»:

[leneBbie OPHEHTHPHI PE3yJIbTATOB BOCIHUTAHHWS HA YPOBHE OCHOBHOIO
o011ero oopazoBaHusl.

26.2.5.3.1. I'paxxaaHCKO-TaTPUOTUYECKOE BOCIIUTAHUE:

3HAIOMMK M JIOOSIIMKA CBOIO Mallyl0 pPOAWHY, CBOM Kpai, HMeEoIun
npencrasieHue o Poaune - Poccun, ee TeppuTopun, paciioyiokKeHUY;

CO3ZHAIOIIMN MPUHAJIEKHOCTh K CBOEMY Hapoly M K OOLIHOCTU TIpa)kI1aH
Poccnn, nposBisronini yBaxeHrne K CBOEMY U IPYTrUM HapoAam;

MOHUMAKOIIMKA CBOK CONPUYACTHOCTh K TMPONUIOMY, HACTOSIIEMY U
OynyiemMy poaHoro kpas, cBoeit Pogunsl - Poccuu, Poccuiickoro rocynapcrsa;

HOHI/IMaI-OHlI/II\/JI 3HA4YCHUC I'paKaaHCKUX CHMBOIJIOB (FOCYI[apCTBCHHaH
CHMBOJIMKa POCCI/II/I, CBOCTO peFI/IOHa), MpasgAHUKOB, MCECT ITOYUTAHHA T'CPOCB U
3allIUTHUKOB OTC‘I@CTB&, HpOSIBJ'I)IIOH_[I/Iﬁ K HUM YBaAXCHHUC;

UMCIOIINIA TTePBOHAYAILHEIC MPEACTABICHUS O TpaBaX W OTBETCTBEHHOCTH
YeJioBeKa B OOIIECTBE, TPAXKIAHCKUX MPaBaX U 00SA3aHHOCTAX;

NPUHUMAIOIIMKA  ydacTH€ B KU3HM  Kjacca, oO01ieo0pa3oBaTeabHOM
OpraHu3aIuy, B JOCTYITHOM 1O BO3PACTy COLMAIBHO 3HAUMMOM JESITEIHbHOCTH.

26.2.5.3.2. JlyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

YBOXKAKOIINN TYXOBHO-HPAaBCTBEHHYIKO KYJIbTYpPY CBOEH CEMbH, CBOETO
HApOJa, CEMEWHBIE LEHHOCTH C YYETOM HAlUWOHAIbHOW, PEIMTHO3HOM
MPUHAJIE)KHOCTH;

CO3HAIOIIMM IEHHOCTh KAaXJIOM YEJIOBEUYECKOM JKU3HU, IPU3HAIOIINAN
WHUBUYaJIbHOCTh U JJOCTOMHCTBO KAKJIOTO YEJIOBEKA;

00pOKeNaTeNbHbIN, MPOSBISIOUINI CONepeXKUBaHUE, TOTOBHOCTh OKa3bIBATh
MOMOILb, BBIPAXKAIOMIMI HENPUITHE MOBEACHUS, MPUUUHSIOMIEIO (PU3NYECKUNA U
MOpPaJIbHBIA BpeJ APYTUM JIFOASM, YBAKAIOIINNA CTAPIINX;

YMGIOHII/Iﬁ OLCHUBATDH ITOCTYIIKHU C ITO3UMIHWHU UX COOTBCTCTBHA HPABCTBCHHBIM
HOpMawm, OCO3HaIOIl[Hﬁ OTBCTCTBCHHOCTL 3a CBOM ITOCTYIIKH.

Brnagerouuii mpencTaBieHUsIMU O MHOTOOOpPa3uu S3bIKOBOTO M KYJIbTYPHOTO
npocTpaHcTBa Poccuu, uMeromuii nepBoHavyaibHble HABBIKK OOIICHMS C JIOAbBMU



Pa3HbIX HAPOJOB, BCpOHCHOBeHaHHﬁ.

CO3HaIOHII/Iﬁ HPAaBCTBCHHYIO H 3CTCTHUYCCKYIO ICHHOCTL JIMTCPATYPBhI,
POOAHOIO sA3bIKA, PYCCKOI'O A3bIKA, HpOSIBJ'IHIOHIHfI HHTCPEC K YTCHUIO.

26.2.5.3.3. DcTeTHUECKOE BOCITUTAHUE:

CIIOCOOHBI BOCIPUHUMATh W UYYBCTBOBATh MPEKPACHOE B OBITY, MPUPOJE,
VCKYCCTBE, TBOPUYECTBE JIFOJEH;

MPOSIBIAIOIINM  MHTEPEC M YBAXKEHUE K OTEUYECTBEHHOW W MHUPOBOU
XYJI0’)KECTBEHHOM KYJIbTYPE;

HpOfIBJISIIOH.II/Iﬁ CTpEMJICHUE K  CaMOBBIPpAKCHHUIO B  PasHbIX BHOAX
XYHO}KCCTBCHHOﬁ ACATCIbHOCTHU, HCKYCCTBC.

26.2.5.3.4. ®usnueckoe BocmUTaHKUE, (HOPMHUPOBAHUE KYIBTYpPhI 310POBbS U
AMOIMOHAIILHOT'O OJIArOMOTyYHs:

OCpe’)KHO  OTHOCSIIMICA K  (U3UYECKOMY 37I0pPOBBIO,  COOJIOJAIOIINIMA
OCHOBHBIE IIPaBHJIa 3JOPOBOr0 U 0€30MacHOro Juid ceds U APYrux Joaeil oopasa
KU3HH, B TOM YHCII€ B UH(POPMAIITMOHHOMN CpeJIE;

BJIQJCIOIMIA OCHOBHBIMH HAaBBIKAMH JIMYHOH M OOIIECTBEHHON T'MI'HMEHBI,
0e30macHOro MOBEICHUS B OBITY, PUPOJIE, OOIIECTBE;

OPUEHTUPOBAHHBIM Ha (U3NYECKOE pPa3BUTHE C YYETOM BO3MOKHOCTEU
3JI0pOBbS, 3aHATHUS (HUBKYIBTYPOH U CIIOPTOM;

CO3HAKIIUM W NPUHUMAOUIMKA  CBOK  NOJIOBYK)  NPHUHAIJIEKHOCTb,
COOTBETCTBYIOIIME €H TMCUXO(pU3UYECKHE U TOBEICHUYECKHEe OCOOCHHOCTH C
Y4E€TOM BO3pacTa.

26.2.5.3.5. TpynoBoe BOCOUTAHUE:
CO3HAIOIIUH IIEHHOCTh TPYy/la B )KM3HU YEJIOBEKa, CEMbHU, OOIIIECTBA;

NPOSBISIIOIINN YBOXKEHHUE K TPYHLY, JIOASM TpyHa, OepeKHOE OTHOIIEHHE K
pe3yabpTaTaMm TpyJa, OTBETCTBEHHOE NMOTPEOJICHUE;

MPOSIBIIIONININ HHTEPEC K Pa3HbIM Mpodeccusim;

Y4aCTBYIOUIMA B PA3JIMYHBIX BHAAX JOCTYIIHOIO IO BO3pacTy TpyAa,
TPYAOBOM AEATEIBHOCTH.

26.2.5.3.6. DKOJOTUUYECKOE BOCITUTAHUE:

MMOHUMAKOIIMKA HEHHOCTh MTPUPObL, 3aBUCUMOCTD KWU3HHU JIOJIEN OT MPUPOIBI,



BJIMSTHUE JIIOJIEN Ha MPUPOJTY, OKPYKAIOIIYIO CPEeay;

HOPOSIBJSIIOIIMKM JTH0O00OBb M OEpeXHOE OTHOIICHHE K MPHUPOJE, HENpUATHE
JNENUCTBUM, TPUHOCALLUX BPE] MPUPOJIE, OCOOCHHO )KUBBIM CYIIECTBAM;

BBIpa)KaIOHIHfI FOTOBHOCTH B CBOCH ACATCIbHOCTH  MIPHUACPIKHUBATHCA
9KOJIOrH4YCCKHUX HOPM.

26.2.5.3.77. lleHHOCTH Hay4HOTO ITIO3HAHHUSL:

BBIpa)KaIOHII/Iﬁ IMO3HABATCIIbHBIC MHTCPCChI, aKTUBHOCTD, J10003HATEIEHOCTD
N CaMOCTOATCIBHOCTb B IMO3HAHWH, MHTCPCC W YBAKCHUC K HAYUYHBIM 3HAHUWAM,

HayKe;

00JIaaloIMil  epBOHAYATILHBIMU  TPEACTABICHUSIMU O MPHUPOJHBIX U
COLMABHBIX OOBEKTaX, MHOT00Opa3uu OOBEKTOB W SIBICHUU NPUPOABI, CBS3U
’KMBOUM M HEXXHUBOI MPHUPOJIBI, O HAYKe, HAYYHOM 3HAHUU;

I/IMCI-OHII/Iﬁ IICPBOHAYAJIbHBIC HAaBBIKH H&6JIIOI[CHI/II7I, cCucreMaTrTu3aliumu H
OCMBICJICHUSA OIIbITA B CCTCCTBCHHO-HayLIHOfI u FYMaHHTapHOﬁ 00JIaCTAX 3HAHMS.






TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHnoBaHue pa3iesoB u TeM uu(poBbIe
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMpoOrpaMMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
bubmioreka [IOK
1 b 2 0.5
MIOTIOTIDL R Hayka https://m.edsoo.ru/7f41c292
bubmioreka [IOK
2 XK 1
VIBRIC CHUTCGMEL M HX Oprattusaiit https://m.edsoo.ru/7f41c292
. bu6mmnoreka [JOK
3 XUMHYECKHM COCTaB U CTPOCHHE KIIETKH 8 1 https://m.edsoo.ru/7f416292
bu6moreka [JOK
4 XK 6
VSHEACHTCIILHOCTL [T https://m.edso00.ru/7f41c292
5 Pa3zMHOXeHHE 1 MTHAUBUAYAJIbHOE Pa3BUTHE 5 1 bubmotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41¢c292
6 HacneacrBeHHOCTh U U3MEHYHMBOCTD 8 15 bu6moreka [JOK
OpraHM3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuust opraHu3mMoB. OCHOBBI 3 bubmmorexa [IOK
OMOTEXHOJIOTUH https://m.edso0o.ru/7f41c292
bubmioreka [IOK
8 P 1
FIEPBEOE SRS https://m.edso00.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

Koan4yecTBo yacoB DJIeKTPOHHbIE
HauMeHoBaHue pa3aejoB U TeEM ndpoBbie
Ne n/m pasi Konrpoabnsie | IlpakTnueckue (1upp )
NMporpaMmmabl Bcero oOpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
1 DBOIIOIIMOHHAS OUOJIOT U 9 1 bubmorexa LHOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHHE U pa3BUTHE KU3HU Ha bubmuotexa IIOK
2 9 0.5
3emiie https://m.edsoo.ru/7f41cc74
bu6moreka IIOK
1
3 OpranusMbl u OKpy>Kaiomas cpesia > https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa U DKOJIOTMYECKUE CUCTEMBI 9 Eubmorexa HOK
https://m.edsoo.ru/7f41cc74
bu6moreka [JOK
5 P 2
C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 34 0 2.5
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