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MNOACHUTEJIBbHAS 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble TonoxkeHus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeil, colaepxkaHusi, pe3ylbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
obmero oOpazoBanuss B Poccuiickoit denepanuu, a Takke IMOJOKEHUAS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOJIBI U 0OeCTICUeHUH
CYIIECTBOBAHMS UeJIOBEeUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIEHbl OCHOBHBIC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCTaBIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS U PA3BUTHUA OOYHAIONIMXCS CpeAcTBaMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue [0 paszleraM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nmporpamme 1o OuOJIOTMHM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAlpEeIMETHbIM U MPEJIMETHBIM pe3yibTaraM
oOyuenusi B (OPMHPOBAHUHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHON
JeATeIIbHOCTH/YUeOHbIX JEeUCTBUN OOYydYarolIuXCcsi MO OCBOEHHUIO COJEp KaHUs
OMOJOTNYECKOr0 00pa30BaHUS.

B nporpamme no Ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANPABJICHHOCTh HAa pPAa3BUTUE 3HAHUM, CBSI3aHHBIX C
(GOpMUPOBAHUEM  E€CTECTBEHHO-HAYYHOIO  MHPOBO33PEHHUS,  I[EHHOCTHBIX
OpMEHTalU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUI O 3J0POBOM
oOpa3e >XKU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXKarolled NPUPOAHON Cpeje.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAaHHE HMCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHUM B MOBCEAHEBHON JKU3HM JJI PELICHUS MPUKIAIHBIX 3a/1a4, B
TOM 4YHCle: NpOQUIAKTUKN HACIEACTBEHHBIX 3a00JIEBaHUI YEIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[eJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENbHOCTH YEJIOBEKAa Ha COCTOSIHUE MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HANPaBICHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecCTIeUeHUs
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJlbHBIX 3ajau IIKOJIbHOTO OHOJOrHYECKOTro
oOpa3zoBaHus, KoTOopas mpennonaraetT (OpMHUPOBaHHE Y  OOyJarOIIUXCS
CHOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMMYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MHPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa obecnieunBaeT (GopMHUpOBaHUE Yy OOyYarOUIMXCS MPEICTaBICHUMN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBHOM TI'PAMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30MacHoro obpasa
YKU3HH, SKOJOTHYECKOTO MBIIUICHHS], [IEHHOCTHOTO OTHOIIICHUSI K KUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuatomuxcs. M3yuenue 6uojoruu odecrneynBaeT yciaoBHs s GOPMHUPOBAHUS
WUHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HWH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJIbTYpbl, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIe TOJOKEHUS O NpeJHA3HAYEHUM y4eOHOro IpeamMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS MOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOAHONU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MPaKTUUYECKOW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJIOTMM OCYLIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAYEHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4YHOTro To3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonornyeckas cuctema», «CucreMa U MHOTooOpasve OpraHu4ecKOro MHpPaAY,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[ens wm3ydyenuss ydeOHoro mnpeamera «buosorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIOJIb30BaTh ATH 3HAHMS MJS TPAMOTHBIX JEHCTBHI B OTHOIIEHHWH OOBEKTOB
KUBOU MPHUPOABI U PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOJIEM.

Jloctmxenue 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPTaHU3AlMU, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTMH HAy4YHBIX B3IJISIOB, MAEH W TOAXOJOB K M3YYCHHIO JKHUBBIX CHCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyJabTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBJICHUSI OKPY>KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCS YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIHUTAHHUE YOEXKIEHHOCTH B BO3MOKHOCTH IO3HAHUSI UYEJIOBEKOM >KUBOM
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEl, COOIIOIEHUST ATHUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH EATEIHLHOCTH MO0 OTHOIIEHUIO K OKPY KaIoIIeH cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

Jlist u3ydenusi Ouoaoruu Ha 6a30BOM ypOBHE CpEAHEro 001ero oopazoBaHus
orBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOU KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HaHUS KUBOM IPUPOIbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONTMCaHNE,
U3MEpeHHe, KiIacCU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHusi ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cCOCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BewlecTB B Kkierke. lloanepskanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHocts. KodepmenTsl. ButamMuHbl.
OTnanuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U Je30KCHUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKIINM YTIIEBOIOB.



Jlununel: Tpurmuuepuabl, (ochomunuasl, crepouasl. [HAPOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUe
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX KuciaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u dpynkuun PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyasl /IHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxknenne MUTOXOHApUM u mactTua. Buasl tumactun. HememOpanhbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUN OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIann, M. neliaen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XMMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOJAEH.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKysbl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHHE JKMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHne MpPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi MPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MUKpOIpENnaparbl pPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



JlaGopatopHass pabotra Ne 2. «M3ydeHuwe CTpOEHHUS KJIETOK paCcTEHUM,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU MeTa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIUS  (SHEPTeTUYeCKHii OOMEH) — JIB€ CTOPOHBI €AMHOrO TIpoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTpoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakuuun
dbotocunTeza. DPhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emiie. Biausinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HM Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. Bpoxenwe um ero Buabl. KuciopogHOe OKHCIEHHE, WU KJIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. OddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opMmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuaTe3 PHK. Tpancnsiuusa — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KomupoBanue amuHOkucior. Pons pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxaeduiura yenoeka (BUY) — Bozoyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpanuu:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel 1 cxembl: «Tunbl nutanusy, «Metaboauszm», «MUTOXOHIPUY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray», «Pemnukanus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHne KIETKN», Mojiesb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTounplii UK, WM JKU3HEHHBIM NWKI KiIeTku. WHTepdaza u MHTO3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W WHIWBUAYaJIbHOTO  Pa3BUTHUS
OpraHU3MOB.

Henenue knetku — muto3. Craaum murtosa. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. BHOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U 1moJioBoe. Buael Oecrionoro
Pa3sMHOXKEHUS: JICJICHUE HAJNBOE, IIOYKOBAaHHE OJHO- M MHOTIOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBAaHHE
OpPTaHMU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUH.

[TosoBO€E pazMHOKEHUE, €TO OTIIMYHS OT OECIIOJIOTO.

Meiio3. Cranuu meio3a. [Iponecchl, mpouCcXOslue HA CTaAUsAX MeHo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie >Keae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

WunuBuayanbHoe pa3BuUTHE  (OHTOTreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(amMOpuorenes). Jrtarnbl SMOPHOHATIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npo0Orienue, racTpyisius, opraHorene3. IloctamOpuoHanbHOEe pa3Buthe. Tumbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpPMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUil», «BereraruBHOoe pa3MHOKEHHUE
pactenuity, «J/lenenue kieTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpoMocoMbl», «Knerouneiii mukn», «Pemmmkamus JTHK», «Mutosy,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHKPONPENapaThl «CniepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIEKIeTKa MIIEKONUTAromero», «KapnokuHes B KieTkax
KOpelIKa JIyKa», MarHuTHas MoOJieNib-alniuinkanus «J/lejgenue KIeTKu», MoJelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKPOIpEnapaTaxy».

JlaGoparopuas pabota Ne 4. «M3yueHwe CTpPOECHHS IIOJOBBIX KIJIETOK Ha
TOTOBBIX MUKpOIIpPENaparaxp».

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmert u 3a1aun reHETUKU. MIcTOpus pa3BUTHs T€HETUKUA. POJIb IMTOJIOTHH
U ASMOPHOJIOTUH B CTAHOBJICHUU TCHETUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
[UTOT€HETUYECKUH, MOJEKYISIpHO-TeHETHYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsATHsA. [ eHeTnYecKasi CHMBOJIMKA, CMOJIb3yEMasi B CXEMax CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJIeI0BaHUs MPU3HAKOB, yYCTaHOBIICHHbIE ['. Menpaenem.
MonorubpuiHoe CKpenmBaHue. 3aKoH eAuHOooOpa3usi TUOpPUIO0B MEPBOTO
nokoyieHusA. IIpaBuno JOMHUHMpOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoThl ramet. [10JHOE U HEMOJTHOE IOMUHUPOBAHUE.

JuruObpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOIO  HACIICIOBAHHS
npu3HakoB.  lluToreHeTMdecKkWe  OCHOBBI  JUTHOPUIHOTO  CKpEIIMBaHUS.
AHanu3upymolee ckpernuBanue. Fcrnoap30BaHne aHATUM3UPYIOIIETO CKPEITMBaHUS
JUJISL OTIPEICJICHHS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLETIJICHHOMY HAacCJICIOBaHUIO T€HOB. HapyllleHrue CUensieHusi TeHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTH. | eHeTuYeCcKue KapThl.

['enetnka mosa. XpoOMOCOMHOE ONpeAeseHUE moyia. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omMorameTrHsle M reTeporaMeTHbie OpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHIbI N3BMEHUMBOCTHU: HEHACJIEACTBCHHAS M HACJICCTBCHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHYMBOCTU.  XapaKTEPUCTUKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peaknuu npusHaka. KoJmyecTBEHHbIE M KAYECTBEHHBIE IMPU3HAKU M UX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnencrBenHas, Wid TEeHOTUIIMYECKas, HM3MEHUMBOCTh. KoMOMHaTHBHas
W3MEHYMBOCTh. Meio3 W TOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHUYMBOCTU. MyTanmoHHasi U3BMEHUYUBOCTh. Kimaccudukarnus MyTamuii: TeHHbIC,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUYUHBI MyTaluil. MyTtareHHble (pakTophl.
3aKOH TOMOJIOTMYECKHUX PSAZIOB B HaclieACTBeHHOM n3menunBoctu H. M. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TeHOTHIIA:
MMOJIJHOTEHOMHOE CEKBCHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[M1P-ananu3a. HacnenacTtBenuble 3a0ojieBaHMsS 4YEJIOBEKAa: TI'CHHBIE OOJIC3HH,
00JIe3HU C HACJEACTBCHHOM IPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJIC3HHU.
Comartnueckue u reHepatuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI



3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKU, MPO(PUIAKTUKY U JIEUCHHS T€HETHYECKUX
Oone3Hel. MenuKo-rTeHEeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEAUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajieNbHBIX T'€HOB», «l'€HeTMYeCKHe KapThl pACTEHUH,
JKABOTHBIX M YEJIOBEKa», «l'eHeTmka mona», «3aKOHOMEPHOCTH HACJIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», « MyTanimoHHasi U3MEHUUBOCTDY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBLUIBEB M OKPACKH Telia), TepOapuii «['opox moceBHOM».

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIPENapaTax».

JlaGoparopHas pabota Ne 6. «M3yyeHue MoaupuKaiiMOHHOW U3MEHYUBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO PsAZIa U BApUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30duiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

[Ipaktuueckass pabora Ne 2. «CocraBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenekuys Kak Hayka M Ipolecc. 3apOKICHUE CEJIEKUUU U JIOMECTHKALUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYpHBIX pacTeHuH. LIeHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoAa, ITaMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MacCOBBIM U MHAMBUIYAJbHBINA OTOOPHI B
CENEKIIMU pPACTEHUHW U KHUBOTHBIX. OILIEHKa JKCTEphepa. bIM3KOpOICTBEHHOE
cKkpemBaHue — uHOpuAMHT. Yucras nuausa. CKpelmMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otrnanéunas rtubpuam3anuss u €€ ycrnexu. VICKyCCTBEHHBIM MyTareHes U
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsh WHMXKEHEpHUs. OTaIlbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nxeHepus. Kinetounsle KyJlbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKUEC pOOJIEMBL. I'MO — F€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. 1. BaBuios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHuit», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTYypHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OO0BEKTH OMoTexHONOTHNY, «KileTouHbIe KyIbTYpHI U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHOC TEHOB, XPOMOCOM).

O06opynoBaHue: MYJISKH IIOJ0B U KOPHEILIOAO0B AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repOapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlabGopaTopHblie U NpakTUH4YecKue padoThbl:

Okckypeust «OCHOBHBIE METOABI UM JOCTHKEHUS CEJEKIUU PACTEHUU U
YKHUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATELHBIM  y4acTOK, B TEIUIMYHOE XO34MCTBO, J1TaOOPATOPHUIO
arpOyYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

11 KITACC

Tema 1. JBorOMOHHAsT OHOJIOTHA.

[IpennochUlkn BO3HUKHOBEHHUSI HBOJIOIUOHHOW TEOPHUHU. OBOJOLIMOHHAS
Teopust U €€ MecTO B OMOJIOrMHU. BiusiHue 3>BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUH U APYTHUX HAYK.

CBuzerenbcTtBa HBOMONMU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHJIOB B MAJEOHTOJIOTMUECKOW JIETOMUCH, NEePEXOJHbIE (HOPMBI.
buoreorpaduyeckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMsl SMOPHOHOB pa3HBIX BHUIOB
NIO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: T'OMOJIOTUYHBIEC, AHAJIOTUYHBIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBUHM3MA. J[BWKyIIME CHUJIBI 3BOJIONUMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXKEHHE MPU OIPAHUYEHHOCTH PECYpPCOB, HeompeaeiaEHHas W3MEHUYHBOCTD,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopus 3Bosouu (CTID) u €€ 0OCHOBHBIE MOJOKEHHUS.

MuxkposBosornus. [lomymnsus kak eAMHUIA BUAA U SBOJIIOLUU.

JBrokymue cuiibl (GpakTopbl) 3BOJIOLMKM BUAOB B Ipupojae. MyTallmOHHBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomymnsiiMoOHHBIE BOJHBI U Apeud
reHoB. M3omauus 1 MUrpanusi.

EctecTBenHbIii oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopmMbl
€CTECTBEHHOTO 0TOOpA.



[Tprcnoco0aeHHOCTh OpPraHU3MOB KakK pe3ynbTaT 3Bomonuu. [lpumeps
MPUCTIOCOOICHUH Yy OopraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (OpPMBI
BUJI000pa30BaHus: reorpaduyueckoe, IKOJIOrHIecKoe.

MakpoaBomorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOIHUY.

[IpoucxoxieHne OT HECIEeUHAIN3UPOBAaHHBIX MpenakoB. lIporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

HMemoncrpanum: [loprpersr: K. JIunneit, XK. b. Jlamapk, Y. Jdapsun, B. O.
Koanesckuii, K. M. bap, 9. I'ekkenb, @. Mromnep, A. H. CeBepiios.

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «PDopmbl  OopbObI  3a
cylecTBoBaHue», «EcTecTBeHHBIN 0TOOP», «MHOrooOpasue COpTOB paCTEHUI,
«MHoroobpasue  mopoa  KMBOTHbIX»,  «llomymsimum»,  «MyTanuoHHas
U3MEHYUBOCTB», «Apomopdo3sl», «Maumoamantanumn», «OOwas aereHepaunus,
«/IBmKkymne cunbl 3BofoIuny», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucrnocoOIeHHOCTh OpraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHYECKOE BUI000PA30BAHHE.

OOopynoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jIMYHbIMH THUIIAMU OKpPAacKH,
HA0Op IUIOAOB M ceMsH, Koiuiekuus «lIpumepbl 3alUTHBIX MPUCIIOCOONECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIpPaBICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIX Y.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DPOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojaenb ammukauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYWIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MmyTtanuu QOpMbl KpbLIbEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHue BUIOB MO MOP(OJIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble TrumnorTesbt
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BoOIMU. HavanbHbie 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH U HX HBOJIOIUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emiie Mo 3paMm u nepuogaM. Karapxei. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MepUoAbl: KEMOPUIMCKUH,
OPIOBUKCKHH, CUITYPUHUCKUN, TIEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUMU.



Me3so301ickas spa u €€ NepUoabl: TPHACOBBIN, IOPCKUM, METIOBOM.

KaliHo3oiickags »3pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIOTECHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mnpoieccoB. OCHOBHBIE ITaIb
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [I0osiBJIEHHE, pacBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOrO0 MHUpa KakKk OTpakeHHe 3BOJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUN uYeroBeka. Meroabsl H3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3nuyMs 4eJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MTOJIOKEHUE YETTOBEKA.

JBwxymne  cuiabl  (pakrtopsl) — aHTpomnoreHne3a.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HHU,
W3TFOTOBJICHHE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU JBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoaswmmi, YemoBek HeaHIepTaIbCKuM, UYenoBek
pazymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacrnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HU, OPYAUSL.

YenoBeueckre packl. OcCHOBHblE  OoJblIME  pachl:  €BPONECOUIHAS
(eBpasuiickasi),  HErpo-aBCTpaJiouAHas  (PKBaTOpuaibHAas), = MOHIOJIOMJIHAsS
(a3maTcko-aMepuKaHckas).  UepTbl  MPUCHOCOOJIEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®. Pemn, JI. Ilactep, A. . Onmapun, C. Munnep, I'. IOpu, Y.
apBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiaHEUHOH cucTeMbl», «Pa3Buthe
opraHuuyeckoro mupa», «PactutenpHas kieTtka», <OKUMBOTHas  KJETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YelIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «llpeBHenmmue moam», «lpesHue monn», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHJEPTallblla, KPOMAaHBOHIIA), CIJIECTIKU WJIU
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).

DKCKypcusl «IBOJIIOIUSL OPraHUYeCKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEAUECKUI My3€il).



Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoJorus KaK Hayka. 3ajau U pa3Jesbl SKOJOTUH. MeToabl SKOIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJIHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHASI.

Oxonornueckue (axropel. Kiaccudukanusa skonorudeckux (HakTOpOB:
abnotnyeckue, OUMOTHMYECKHE U AaHTPOINOTreHHbe. JIeHCTBHE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[IpucnocoOnenust OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckne (hakTopBHL. Bunpr  OMOTMYECKHMX  B3aUMOJCHCTBUIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBAPTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OUMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHK3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISILMNA: YHCIECHHOCTh, ILIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MUrpanys. J[mHaMuKa YACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoHcTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny», «Iluiesbie nenm.

JlabGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornueckue 0COOEHHOCTH PACTEHUM U3
Pa3HBIX MECT OOHUTAHUS.

JlabopaTtopHas paborta Ne 4. «BnusiHre cBeTa Ha poCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBI.

CoobmiectBo opraHu3MoB — OuoueHo3. CTpyKTypbl OHOILIEHO3a: BHUIOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkosiornuecknue cuctembl (3kocucreMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreonieHoze. DyHKIIMOHAIBHBIE KOMIIOHEHThI 3KOCHCTEMBI: POIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBOpoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [lMilieBble LEMW W CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. CBOWCTBa 3KOCHCTEM:
YCTOWYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKIECCHs.



[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIU IIUPOKOJIUCTBEHHOTO JIEca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o ouocdepe. ['panuiipl, coctaB U CTpyKTypa
onoceprr. JXKuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH Onochepsl Kak
rI100ambHOM 3KOCHCTEMBI. J{MHAMUYEecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoThl BEmECTB 1 OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (YriaepoJa,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONOTEHHBIE U3MEHEHHs B Ouocdepe.
['mo0anbHbIE IKOJIOTHYECKUE TPOOIIEMBI.

CocyiecTBoBanue IPUPOIBI 17} YeJIOBEYECTBA. Coxpanenue
Ounopa3zHo0Opa3us Kak OCHOBa yCcTOWYMBOCTU Ouochepsl. OCHOBA pallOHAIBHOTO
YIOPABJICHHUS MPUPOJHBIMU pPECYypCaMHM M MX HCHOJIb30BaHUE. JlocTkeHus
OMOJIOTHH U OXpaHa MPUPOIBI.

JlemoHncTpanum:

[Toptpetsl: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuupbl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buonmeno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPONOTEHHbIE  BO3JECWCTBHS HAa  NpUPONY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeMIIass cocTaBisiolas
ounochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiil d3ddexT», «DakTopbl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBanue: Mojelb-anrukamnus « TUnudHble OMOLIEHO3bI», TepOapwii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJNbTYp», TepOapuu U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTHYECKUM TPYIIaM OJHOTO BU[A,
Kpacnas knura Poccuiickoit ®enepanmu, u300paxKeHUsi OXpaHAEMbIX BUIOB
pAaCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BHOJIOTMN1 HA BA30OBOM YPOBHE CPEJIHEI'O OBIIEIO
OBPA30BAHUA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOUIMMHUCS MPOTpaMM  CpeaHEero  oOmiero  oOpa3oBaHMS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType NIMYHOCTHBIX pE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHHCKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
I[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAIUYUE HSKOJOTUYECKOTO TMPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MHpeaMeTa «bruonorus» AOCTUTArOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE TMpaBUJIaMU U HOPMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY IMOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OCEPEKHOTO OTHOIIEHUS K KYJbTYPHOMY HACIEIUIO U
TPaJULMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir denepainuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIUEH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCcTBa, pacHIUpEeHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

. c(hOPMHUPOBAHHOCTh TPAXKIAHCKON MO3UIIMKM O0YyYaIOIIerocss Kak aKTUBHOTO
Y OTBETCTBEHHOTO WJIEHA POCCUMCKOTO O0IIEeCTBA;
. OCO3HAHME CBOUX KOHCTUTYIIMOHHBIX TIpaB M O0O0S3aHHOCTEH, YBa)KCHHUE

3aKOHA U MPaBOINOPSJIKA;



o FOTOBHOCTh K COBMECTHOM TBOp‘ICCKOfI ACATCIIbHOCTH TIIPpHU CO3JaHUUN
y‘-Ie6HI)IX IMPOCKTOB, PCIICHHUN y‘le6HI>IX N IIO3HABATCJIIBHBIX 3aJ1a4, BBIIIOJIHCHHU
OMOJIOTUYECKUX OKCIICPUMCHTOB;

° CITOCOOHOCTh OIIPCACIIATH CO6CTB€HHYIO IIO3UIINIO II0 OTHOHMICHUIO K
SABJICHUAM COBpGMCHHOfI JKU3HU U OOBICHSITH eé;
° YMCHHUC YUUTBIBATH B CBOUX I[CﬁCTBHHX H€O6XOI[I/IMOCTL KOHCTPYKTHUBHOTI'O

B3aMMOJICHCTBHS JTIO/IEH C Pa3HBIMHU yOEKICHUSIMH, KyJIbTYPHBIMU LIEHHOCTSIMH U
COLIMAJILHBIM TIOJIOKEHUEM;

. TOTOBHOCTh K COTPYJHHYECTBY B IIPOILIECCE COBMECTHOTO BBITIOJHEHUS
yu4eOHBIX, TIO3HABATENBHBIX U HCCJIENOBATENbCKUX 33/7a4, YBAKUTEIHHOTO
OTHOIIIEHUSI K MHEHHMIO ONIMOHEHTOB TMpPH OOCYXIECHWU CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

. TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATENBHOCTH,
2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:
. c(hOpMHPOBAHHOCTh pOCCUICKOMN IrpakIaHCKOU UJICHTUYHOCTH,

NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IEpPE]l
PonuHoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;
. IEHHOCTHOE OTHOIICHUE K MPUPOAHOMY HACIEAWI0 W MaMSITHUKaM
NpUPOIbI, JOCTHXKEHUAM Poccun B Hayke, HMCKYCCTBE, CIOPTE, TEXHOJOTHUSX,
TpyAe;
. CIIOCOOHOCTh OIIEHMBAaTh BKJAJ POCCUUCKUX YUYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUSI 3HAYCHHUS OHOJIOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBRA;
. uaenHas yoexaEHHOCTh, TOTOBHOCTh K CIy)KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

. OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

. c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

. CIIOCOOHOCTh OIIEHWBATHh CUTYAIMI0 M MPUHUMATh OCO3HAHHBIC DPEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

. OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

. OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJHUTENSM, CO3JAHUI0 CEMbU Ha

OCHOBE OCO3HAHHOT'O TMPUHATUA LUEHHOCTEM CEMEMHOW KW3HU B COOTBETCTBUH C
TpaauuusMHu HaposoB Poccuu;
4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

. ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIHOYAs 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

. ITIOHUMAHUE YMOLMOHAIIBHOTO BO3AEHUCTBUSA )KUBOU ITPUPOJIBI U €€ LIEHHOCTH;
. FOTOBHOCTh K CaMOBBIP&KEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHUE

MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;
5) ¢usuuyeckoro BocnuTaHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIarONmoJIyYns:



. MOHUMAHUE W peanu3anus 3I0pOBOro W Oe3omacHoro obOpasza >KU3HH
(3mopoBOE  THMTaHWE, COOJIOJCHWE TUTMCHUYECKUX TPaBHI U HOPM,
cOaJlaHCUPOBAHHBI PEKUM 3aHATHH W OT/AbIXa, pEryspHas Qu3nuecKas
AKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIICTCHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PH3UUCCKOMY M IICUXUICCKOMY 3JI0POBBIO;

. [IOHUMAaHUE LEHHOCTH IIPaBUJl HMHAMBUAYAIBHOTO U KOJUIEKTUBHOIO
0€3011aCHOr0 MOBEJCHUS B CUTyallUsIX, YIPOXKAIOIIMX 3J0POBbIO U JKU3HHU JIIOEH;
. OCO3HaHUE TMOCIEACTBUI W HETPUSATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS

AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:
. TOTOBHOCTH K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;
. FOTOBHOCTh K AKTHUBHON AESITEILHOCTU TEXHOJIOTMYECKOM M COLMAJIbHOM
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATHh U CAMOCTOSTEIBHO
BBITIOJIHATD TAKYIO JI€SITEIbHOCTD;
. UHTEpeC K pa3auyHbIM cepam mpodeccuoHaTbHON eITeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymied mpodeccu W PEeaTHM30BHIBATH
COOCTBEHHEBIC KU3HCHHBIC IIJIAHBL
. TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHMI0O M CaMOOOpa30BaHHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

. AKOJIOTMYECKU 11eJ1ecCO00pa3HOe OTHOLIEHHWE K MNPUPOAE KAK HCTOUYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;
. MOBBIIIEHHE YPOBHS 3KOJOTMYECKOW KyJIbTYpbl: NPHUOOPETEHHE ONBITA

MJIAHUPOBAHUSI TIOCTYNKOB W OIEGHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

. OCO3HaHWE TII00ATBPHOTO XapakTepa SKOJIOTHUECKHX MpoOJieM W MyTed Hux
pEIICHMS;
. CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YUYCHUH OHOJIOTUU

3HaHWS W YMEHMsI MpU pELICHUU NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COOJIIOJIEHUE  MpaBUI  TMOBEIEHUS B MIPUPOJE,
HaIIpaBJICHHBIX HA COXPAHEHHE pPAaBHOBECHS B JKOCHCTEMAaX, OXpaHy BHUIOB,
PKOCHUCTEM, OrOchephl);
. AKTUBHOE HENPHUATUE JIEUCTBUM, IPUHOCSIIIMX BpEI  OKPYKAIOLIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPALIATh UX;
. HaJU4Yue  PA3BUTOTO  DKOJIOTMYECKOTO  MBIILIICHUS,  SKOJOTMYECKON
KYJbTYpbl, OIbITA JAEATEIBHOCTA SKOJOTMYECKOM HAINPABICHHOCTH, YMEHUS
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MIPAKTUKE, TOTOBHOCTH K YYAaCTHUIO B IPAKTHUUYECKOMN NEATEIBHOCTH dKOJIOTMYECKOU
HaIIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMA:



. c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

° COBCPIICHCTBOBAHHNC SI3BIKOBOM M 4YHUTATEIbCKOM KYJbTYPbBI KaK CpCACTBa
B3aI/IMOI[CI‘/’ICTBI/I$I MCXKAY JIIOOAbMHU U ITO3HAHUA MHUPA,
° ITOHUMAaHHUC CH@HI/I(bI/IKI/I OMOJIOTUN KaK HAaYKH, OCO3HaHUA eé pojin B

(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
IPEACTABICHHUS] 00 OKPYXAlOLEM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

. yOXKAEHHOCTh B 3HAUMMOCTH OWOJIOTHU JJII COBPEMEHHOM LHBHIN3ALINU:
oOecrieyeHuss HOBOTO YpPOBHS PA3BUTHS MEIULMHBI, CO3JAaHUE IEPCHEKTHUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECypCHblE  MPOOJEMBbI  Pa3BUTHS
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIIOJIb30BAHUIO MPUPOJHBIX PECYPCOB U (POPMHPOBAHUIO HOBBIX CTaHJAPTOB
AKU3HU;

. 3aMHTEPECOBAHHOCTh B TMOJYYEHMHM OWOJIOIMUECKUX 3HAHUH B ULEISIX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

. MMOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4yaeMble 3HaHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JAHHBIX C IEJIbI0 TTOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

. CIIOCOOHOCTh CaMOCTOSITEIBHO MCIIOJIb30BATh OMOJIOIMUYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

. OCO3HaHHUE LIEHHOCTU HAy4YHOH JESITEIBHOCTH, TOTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U MCCIIETOBATENBCKYIO AEATEIbHOCTh HHIANBUAYAIBHO U B TPYIIIIE;

. TOTOBHOCTh W  CIOCOOHOCTh K  HENpPEPHIBHOMY  OOpa30oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IMOJYYEHHIO HOBBIX 3HAHMHA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTUs, SBJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHUE,  HAONIOJIEHWEe, U3MEpPEeHHe, OSKCIEPUMEHT U  JIPYrHuXx),
yHHUBEpCaJbHble Yy4eOHbIe JeHCTBUS (TO3HABaTelbHbIE, KOMMYHUKATHUBHBIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPAaMOTHOCTH M COIMAJbHOM KOMIIETCHIIMM OOYyYaloMIMXCsl, CIIOCOOHOCTD
o0yJaromuxcs UCTIOJIb30BATh OCBOCHHBIE MEXTUCIUIIIIMHAPHBIE,
MHUpPOBO33pDEHYECKHE 3HAaHMSA M  yHUBEpCaJbHbIE y4deOHble JEUCTBUS B
MI03HABATEIBHOM U COLMAIBHON MPAKTHUKE.

MeramnpeaMeTHble pe3yibTaThl OCBOSHHS MPOTPaMMBl CPEIHEro OOIIEero
00pa3oBaHMsl JOIDKHBI OTPAKATh:

OBJiagenue YHUBEPCAJIbHBIMU y4eOHbIMH MO3HABATEJIbHbIMHU
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:
. CaMOCTOSATENILHO  (OPMYJIHMpPOBAaTh W  aKTyaJIM3UpOBaTh  Mpobiemy,
paccmaTpuBaTh €€ BCECTOPOHHE;
. WCMOJIb30BaTh IMPHU OCBOCHUM 3HAHWWA MNPUEMBI JIOTUMYECKOTO MBIILUICHUS

(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHUH (BBIACIATh MX XapaKTepHbIC NMPHU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH MOHITHUSMH ),

. OTPENENATh IIEIM JEITSILHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUU HX
JIOCTHUKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABJICHHBIMH IIEIISIMU;

. UCII0JIb30BaTh OMOJIOTHYECKHUE TTOHATHS JIsl 0OBsICHEHHS (DAKTOB M SBJICHUI
YKUBOU MPUPOJIBI;

. CTPOUTH JIOTHYECKHE PpaCCyXIeHUS (MHIYKTHBHBIC, JCAYKTHBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYMSI B PacCMAaTPHUBACMBIX
SIBJICHUSIX, (DOPMYJITUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

. MIPUMEHSTH CXEMHO-MOJICIIBHBIC ~ CpPEACTBA  JJI  TPEACTaBICHUS
CYIIIECTBEHHBIX CBSI3¢i M OTHONICHUH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
HH(POPMAITMOHHBIX HCTOYHHKAX;

. pa3zpabaThiBaTh IUIAH PEIICHUS MPOOJEMBbI ¢ YU4ETOM aHAJIM3a MUMEIOITUXCS
MaTE€pPHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
. BHOCUTb KOPPEKTMBBI B  JEATEIBHOCTb, OLIEHUBAThb COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLIEHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
. KOOPJIMHUPOBAaTh W  BBIMOJHATH paboOTy B  YCIOBUAX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,
. pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS:
. BJIAJIETh  HaBbIKAMM  y4e€OHO-UCCIEIOBATEIbCKOM W TMPOEKTHOMU

JeATEeIIbHOCTH, HAaBBIKAMH pa3pelieHus npooaeM, CIOCOOHOCTHIO U TOTOBHOCTHIO K
CaMOCTOSITEIbBHOMY MOUCKY METOJ0B PELICHUS MTPAKTUUECKUX 3a7a4, TPUMEHEHUIO
pAa3JIUYHBIX METOJIOB O3HAHUS,

. WCMOJIB30BaTh PAa3JIUYHbIE BHUJBI JEITEIBHOCTH MO MOJYYEHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MNPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



. (opMUpPOBaTh HAYUHBIN TUIT MBIILICHUS, BIa€Th HAYYHOU TEPMUHOJIOTHEH,
KIJIFOYEBBIMU MTOHATUAMU U METOJIAMH;

. CTaBUTh U (OPMYJIHpPOBAaTH COOCTBEHHBbIC 3aJladyd B 00pa3oBaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaIIUSIX;
. BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIH3UWpOBaTh 3ajauy,

BBIJIBUTATh TUINOTE3y €€ pelleHUs, HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTesIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUHU PEIICHHUS;

. aHAJIM3UPOBAaTh IMOJYYEHHBIE B XOJE PEIICHHS 3aJaud pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

. JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIH OIIBIT;

. OCYILIECTBIIATh LIEJICHANPABICHHBINA IOMCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHANBHYIO CPENY;

. YMETb MEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M IPAKTHYECKYIO 00JacTh
KU3HEIEATEIbHOCTH;

. YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

. BBIIBUT'aTh HOBBIE WJIEH, NpEjlaraTb OPUIMHAIBHBIE MTOAXOAbl U PELICHNUS,

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:
. OPUEHTHPOBAThCS B PA3IUYHbIX HCTOYHUKAaX HHpopmanuu (TEKCTe
y4e0OHOT0 MOCcoOusl, HAyIHO-TIOMYJISIPHOM TMTEpaType, OMOJOTHIECKUX CIOBAPSIX U
CIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAITUIO PAa3IMYHBIX BUIOB U (DOPM TIpECTaBICHUS, KPUTUUECKH OIEHUBAThH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;
. (dopMyTHUpPOBATH 3aMPOCHl U MPUMEHSTh Pa3TUYHBIE METOJBI MPU MOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;
. npuoOpeTaTh OMBIT HCIOJB30BaHUS HMH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;
. CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (GOpMYy  IpEACTaBICHUS
ounonornyeckor uHbopMaIu (cxeMbl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
H Ipyroe);
. UCTIONb30BaTh HAyUYHBIM S3BIK B KadeCcTBE CpEeACTBa MpH padoTe C
Ovonornyeckod HMHPOpMaLMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CHUMBOJBI, (HOpMyJibl, aO0peBUaTypy, HOMEHKIATYDY,
UCTIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJMYECKHE  CpE/ICTBA
HaTJISAHOCTH;
. BJa/JeTh ~ HaBBIKAMH  pAacTO3HAaBaHWsI M 3allUThl  WHGOpPMAIWH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU AeHCTBUSIMM:

1) o6menmne:



. OCYIIECTBIISITh KOMMYHHKAIlMM BO BceX cdepax KHU3HH, AaKTUBHO
y4acTBOBaTh B JHAJOre WM JUCKYCCHH IO CYIIECTBY OOCYKIAaeMOW TEMBI
(ymMeHHe 3a/1aBaTh BOIPOCHI, BBICKA3bIBaTh CY)KIIEHUS OTHOCHTEIHHO BBITIOJTHCHHSI
npeIaraeMou 3a1a4u, YIUTHIBATh HHTEPECHI M COTJIACOBAHHOCTH TIO3UIIHIA IPYTHX
YYaCTHUKOB JIMAJIOTa WU JUCKYCCHN);
. pacro3HaBaTh HEBEpOATbHBIE CPEICTBAa OOIICHHWS, IMOHWUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIUKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;
. BJIQ/IETh PA3IMYHBIMU CIIOCOOAMHU OOIIEHUS W B3aUMOJACHCTBUS, TTOHUMATh
HAMEPEHUs IPYTUX JIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;
. pa3BEPHYTO W JIOTHYHO H3JaraTh CBOIO TOUKY 3PEHHUS C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:
. MOHUMAaTh ¥ UCIOJIb30BaTh MPEUMYIIECTBA KOMAH/IHON U WHIAMBUIYabHON
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUSA MPHU PEIICHUN Y4eOHOM 3a1auH;

° BBI6I/IpaTI> TCMATUKY H MCTOJAblI COBMCCTHBIX I[GﬁCTBHﬁ C y‘IéTOM O6IHI/IX
HHTCPCCOB U BO3MO>XHOCTEH KaXXJ0Io 4JICHA KOJIJICKTHBA,
° [IPpUHUMATbL  OCJIU COBMECTHOM ACATCIBHOCTH, OpraHu30BbBIBATL U

KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiau ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;
. OLIEHMBATh KA4ECTBO CBOErO BKJIAJAa M KaXIOTO YYaCTHMKAa KOMAaHIBI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;
. IpeyiaraTb HOBBIE TIPOEKTHI, OLIEHUBATh HJAEU C TO3WLHM HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;
. OCYILECTBIIATh IIO3UTUBHOE CTPATETMYECKOE IIOBEIACHUE B PA3JIUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.
OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:
1) camoopraHu3anusi:

o HCIIOB30BaTh OHMOJIOTMYECKHUE 3HAHMS JJIA  BBISIBJIICHHA HpO6HCM n HX
peUICHU B )KUSHCHHBIX U yT—Ie6HI)IX CUTyaluiAX,
° BBI6I/IpaTB Ha OCHOBE OHMOJIOTMYECKUX 3HAHUU OCJICBBIC W CMBICIOBBIC

YCTAHOBKH B CBOMX JACHCTBUSX W MOCTYIKAaX MO OTHOLICHUIO K >KUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

. CaMOCTOSITEJIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JIEITCIIbHOCTh, BBISIBIAThH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

. CaMOCTOSITEJIbHO COCTaBISITh ITUTAH DEMICHHUS TPOOJeMBI C  YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;
. JlaBaTh OLICHKY HOBBIM CUTYalUsIM;

. pactMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEITOYTCHHI;



. JIe1aTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh

3a pelIeHHE;
. OIICHUBATh IPUOOPETEHHBIN OIIBIT;
. CrocoO0CTBOBaTh (DOPMUPOBAHUIO M TPOSBICHUIO IIUPOKOW HSPYIUIMU B

pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.
2) CAaMOKOHTPOJIb:

. JABaTh OLICHKY HOBBIM CUTYalllsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTb,
OLICHUBATBH COOTBETCTBUE PE3YJIBTATOB LEISAM;
. BJIQ/JICTh HaBBIKAMHU  [IO3HABATEIbHOW  pepIeKCHHM KaK OCO3HAaHUSA

COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB M
OCHOBAHMM, MCIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLEHKA CUTyalluH, BHIOOpA
BEPHOI'O PEILICHHUS;

. YMETh OLIEHMBAaTh PUCKM M CBOEBPEMEHHO NPHUHHUMATh PEUICHUS MO UX
CHU)KECHMUIO;
. OPUHUMATh MOTHBBI M apryMEHTBHl JPYTUX IIPU aHAIU3€ pPE3YJIbTATOB
NEATEIbHOCTH;

3) npuHATHE CeDdsT U APYTHX:
. OPUHUMATh ce0sl, TOHUMas CBOM HEIOCTaTKH U JOCTOMHCTBA;
. OPUHUMATh MOTHBBI M apryMEHTBI JPYTMX @PH AHAIN3E PE3yJbTaTOB
NEATEIBHOCTH;
. MPU3HABAaTh CBOE MPABO U NMPABO IPYTUX HA OLINOKU;
. pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeIOBeEKa.

HNPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, MHTEPHPETALNUU U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPECTaBICHBI IO TOJaM 00yUYEeHHUS.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» ¢ 10
Kjacce NOJKHBI OTPaXKaTh:

. c(OpPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

. YMEHHUE PACKPHIBATH COAEpKaHWE OMOJOTMYECKUX TEPMHUHOB M TMOHSATHUM:
JKU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3Mm (0OMEH BEIIECTB W IpEeBpallCHUE
DHEPrUM), TOMEOCTa3 (CaMOpEryJysilus), ypOBHEBAsI OpraHu3alsl KUBBIX CUCTEM,



CaMOBOCIIPOU3BEIEHUE (PEMPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

. yMEHUE u3JIaraTh OWOJIOTMYECKUE TeopuH (KJIETOYHasi, XPOMOCOMHa,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

. YMEHHUE BIAJCTh METOIaMHA HAYYHOTO TTO3HAHUS B OMOJIOTUN: HAOIIOICHUE 1
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB W SIBICHUM, OpraHu3alus U TMPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBW)KCHHE  THUIIOTE3bl,  BBISBJICHUE
3aBUCHUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMU, OOBSICHEHHUE TMOTYyUYECHHBIX
pEe3yJIbTAaTOB, UCIOJIL30BAHHBIX HAYYHBIX TMOHATHUM, TEOPUN M 3aKOHOB, YMEHHUE
JIeJIaTh BBIBOJIBI HA OCHOBAHUU MOJYUYECHHBIX PE3YJIbTATOB;

. YMEHHUE BBIJIETSATh CYIIECTBEHHBIE NMPU3HAKU BUPYCOB, KIIETOK MPOKApPHOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
MPOIIECCOB: OOMEHa BEIECTB U TMPEBpAICHUS] YHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOTO W DJHEPreTHYeckoro oOMEHa, XEeMOCHHTEe3a, MHTO3a, Meko3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

. yMEHUE NMPUMEHSTh MOJIyYCHHbIC 3HAHUS JUIsI OOBSICHEHUSI OMOJIOTHYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBSA
OKPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
NPUPOJIHON cpejie, TMOHUMAHUE HEOOXOJAUMOCTH HCIOJIb30BAHUS JOCTHKEHUMN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

. YMEHHUE pEeIIaTh »JJIEMEHTAPHbIE TEHETUYECKUE 3aJaud Ha MOHO- H
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIMBAaHUS ISl TPeIcKa3aHusl HACJIeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

. YMEHHUE BBITMIONHATH J1a0OpaTOpPHBIE U TMPAKTUYECKUE PabOThI, COOJIIOAATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYIOBAHHUEM;

. YMEHUE KPUTHYECKH OIEHWBAaTh W HWHTEPIPETUPOBATH HUHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHMs, BKIIOYAIONIYIO [ICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (Cpe/IcTBa MAacCOBOM MH(OpMAINHU, HAYYHO-TIOMYJISPHBIE
MaTepuasbl), 3THUYECKHUE AaCHEKThl COBPEMEHHBIX HCCIICIOBaHUI B OHOJIOTHUH,
MeJIUIHE, OMOTEXHOJIOTUH;

. YyMEHHUE CO3/1aBaTh COOCTBEHHBIC NHUCBMEHHBIE M YCTHBIE COOOIICHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

. [IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOro mpenmera «buomorus» ¢ 11
Klacce JOJDKHBI OTPaXKaTh:



. c(OpPMUPOBAHHOCTH 3HAHUHN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

. YMEHHUE PACKPBIBATH COJAEpKaHWE OMOJOTUYECKUX TEPMHUHOB M TOHSATHUM:
BU/I, TIONYJISALNS, TeHOGOH, IBOJIOLMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MPUCIIOCOOICHHOCTh OPTaHMU3MOB, BHI000pa30BaHME, IKOJOTHYECKUE (DAKTOPHI,
IKOCHCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pEAYLEHThl, LEMu MUTaHUu,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

. YMEHHE u3Jaratb OWOJOTMYECKHe Teopuu (IBOJIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrea K. M. bapa, uepenoBaHusl TiaBHBIX HaIpaBiICHUN U
nyteit spomoruu A. H. CeeprioBa, yuenuss o ouocepe B. 1. Bepnaackoro),
OTIPEEIATh TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

. YMEHHE BJIaJI€Th METOIaMU HAyYHOTO IO3HAHUs B OMOJIOTUH: HAOIIOACHUE U
ONKCaHUE JKUBBIX CUCTEM, IPOLECCOB U SBJICHUHN, OpraHu3alus U IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTA,  BBIJBWKEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXAY HCCIEIYEMbIMU BEJIMYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yJIbTaTOB, UCIHOJb30BAaHHBIX HAYYHBIX NOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

. YMEHHE BBIACIATh CYIIECTBEHHBIE NPU3HAKU CTPOCHHUS OMOJOTUYECKHX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTHU, €CTECTBEHHOrO0 OTOOpa, BHA000pa30BaHUS, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HKOCHCTEMAaxX CBOEM MECTHOCTH, KpPYroBOPOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

. YMEHHUE MPUMEHATH MOJTYYEHHbIC 3HAHUS JJI1 OOBSICHEHHS] OMOJIOTMYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedyeHus: Oe30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0IeH, COOI0IEHUSI HOPM IPaMOTHOTO TMOBEJICHUS B OKpY’KaroIe
IPUPOJTHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHXKEHUH
COBPEMEHHOW OMOJIOTHH JIJISl palliOHATEHOTO MPUPOIOIIOIB30BAHNUS;

. YMEHHE pelaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a/a4Hl, COCTABIATH CXEMBI
NepeHoca BeIleCTB U SHEPTUU B dKocucTeMax (LIEeNy MUTaHus);

. YMEHHUE BBINOJHATh J1a0OpaTOpHbIE U MpPaKTUYECKHE padoOThl, COOIIOAATH
npaBuia npu padboTe ¢ ydeOHbIM U J1a00paTOpHBIM 000PYI0BAHHUEM;

. YMEHHE KPUTHUYECKH OLIEHMBAaThb M HUHTEPIPETUPOBATh HHGOPMALUIO
OMOJIOTMUECKOTO  COJAEP)KAHUSA, BKJIIOYAIONIYIO I[ICEBOHAYYHbIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-TIOMYJISIPHbIE



MaTepuaibl),  pacCMaTpWBaTh  TrJ00aJbHBIE  DKOJOTHYECKHE  TPOOIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH 110 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

. YMEHHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIEKTPOHHbIE
Ne HaumenoBanue pa3jiesioB (undposbie)
n/ ¥ TeM NPOorpamMMbl KosnnuyecTBo yacoB  oOpa3zoBaTeibHbIE
pecypchl
Konrpoabnbsie IIpakruuyeckue
Bcero
padoThI padoThI
bubnuorexa [IOK
buonorus kax nayka 2 0.5 https://m.edsoo.ru/7f41c292
JKuBble cucTeMbl M UX OpraHu3alus 1 bubnmorexa LHOK
https://m.edso0o.ru/7f41c292
XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH 8 1 bubmmorera LHOK
https://m.edsoo.ru/7f41c292
KusznenesaTenbHOCTh KIETKU 6 bubnorexa LIOK
https://m.edso00.ru/7f41c292
Pa3mHOXeHME U HHANBUAYAIBHOE pa3BUTHE 5 1 bubmuoreka [JOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTS U HI3MEHYHUBOCTD 8 15 bu6anoreka IIOK
OpraHu3MoOB ' https://m.edso0.ru/7f41c292
Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoteka [JOK
OMOTEXHOIOTHH https://m.eds00.ru/7f41¢c292
HroroBas xonTpoasHas padbora 3a kypc 10 1 bubmmoreka [JOK
KJj1acca https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 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 KJIACC

HanmeHnoBaHue pa3ae/ioB U TeM
NPOrpamMmbl

Ne i/

DBOIIIOIMOHHAST OMOIOTHS

BO3HMKHOBEHHE U Pa3BUTHUEC KU3HH Ha
3emiie

OpranusMsbl 1 OKpyXKaromias cpeaa

Coo0111ecTBa 1 SKOJIOTUYECKUE CUCTEMBI

HroroBas koHTposbHas padoTa 3a kypc 11
KJjlacca

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

KoanuecTBo 4acoB

Bcero

34

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoThI

0.5

2.5

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

bubnunoreka LIOK
https://m.edsoo.ru/7f41cc74

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74

bubmnoreka IIOK
https://m.edsoo.ru/7f41cc74

bubnuorexa [JOK
https://m.edsoo.ru/7f41lcc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41lcc74



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

Ne
n/n

10

11

IHOYPOYHOE IINTAHUPOBAHHUE

Tema ypoka

buoiiorus B cucreme Hayk

MeToapl mO3HAHUS KUBOM TIPUPOIbL. [IpakTrueckas
pabota Ne 1 «/crionbp30BaHKne pa3InyHbIX METOOB
PU U3YYCHUH OUOIOTUYECKIX OOBEKTOBY

buonornueckne CUCTCMBbI, IPOUCCCHI 1 UX U3YUCHUC

XUMHUYECKUI COCTaB KJIETKU. Bojga u MuHEpaibHbIe
coJu

benku. CoctaB u ctpoeHue 6eJIKoB

DepMeHTHI — OHOJIOTUYECKHE KaTalln3aTOPHI.
JlaGopatopHas pabota Ne 1 «M3yuenue
KaTaJINTUYECKOW aKTUBHOCTH ()ePMEHTOB (HA
pUMepe aMMIIa3bl WIIK KaTala3bl)»

VYruesoasl. JInnuael

Hyxneunossie kucinorsl. AT®

Hctopus u meronsl n3ydenus kietku. Knerounas
TEOPHSI

KneTka kak 1enoctHas ’KuBasi cucreMa

Crtpoenune sykapruoTHYecKon KiieTku. JlaboparopHas
pabota Ne 2 «M3y4yeHue CTpOoeHUs KIETOK pacTeHuil,
YKUBOTHBIX, TPUOOB U OaKTepUil 0T MUKPOCKOIIOM

10 KITACC

KoaudecTBO 9acoB

KonTposbHbie
padoThI

IIpakTn4yeckue

Bcero
padoTshI

DJIEKTPOHHbBIE
uudposbie
o0pa3oBaTe/ibHbIE
pecypchbl

bubnunorexa LIOK
https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a

bubmuorexa [IOK
https://m.edso00.ru/863e6122

bubmuorexa [JOK
https://m.edso0.ru/863e6564

bubnuorexa [IOK
https://m.edso00.ru/863e674e

bu6nuorexa [IOK
https://m.edso0.ru/863e6b72

bubanoreka LIOK
https://m.eds00.ru/863e6b72

bu6nuorexa [IOK
https://m.edso0.ru/863e6870

but6mmoreka [IOK
https://m.edsoo.ru/863e6d5c

but6mmorexa [IOK
https://m.edso00.ru/863e6e88

bubanoreka [JOK
https://m.edso00.ru/863e6ff0
https://m.edso0.ru/863e716¢



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

12

13

14

15

16

17

18

19

20

21

22

23

24
25

Ha IOTOBBIX MHUKpPOIIPEIiapaTax U X OIIMCAaHUCH

OOMeH BeleCTB MM META00IN3M
dortocunTe’. XeMOCHHTES

DHepreTudecKuii 0OMeH

KusneHnawri MUK KICTKH. I[eJ'IeHI/Ie KJIeTKH. MUTO3.

JlaboparopHuas pabota Ne 3 «Habnronenne Muto3a B
KJICTKaX KOHYHMKA KOPEIIKa JIyKa Ha TOTOBBIX
MUKpOIIpErapaTax»

buocunres 6enka. Peakiys MaTpuyHOro CUHTE3a
Tpancnsnus — OnocuHTe3 Oenka

Hexnerounsle pOpMBI )KU3HU — BUPYCHI

CDOpMBI Pa3MHOKCHH S OpTraHN3MOB

Meiios

OO0pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopuast padota Ne 4
«M3yueHne cTpOeHHUs MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

I/IHIlI/IBI/IIlyaJ'IBHOC Pa3sBUTHUEC OPTraHNU3MOB

I'enetuka — HayKa O HACJICACTBCHHOCTHU U
HN3MEHYHUBOCTH

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
MoHorubpuaHoe CKperuBaHie

Jurubpuanoe ckpenBanye. 3aKOH HE3aBUCUMOTO

0.5

0.5

bu6nmoreka [IOK
https://m.edso00.ru/863e766¢

bubnunorexa LIOK
https://m.edso00.ru/863e7c98

bubnunorexa LIOK
https://m.edsoo.ru/863e7aae

bubmuoreka [{OK
https://m.edsoo.ru/863e7dc4

bubnunoreka LIOK
https://m.edso0.ru/863e796e

bubmuoreka [{OK
https://m.eds00.ru/863e796e
bubnunoreka LIOK
https://m.edso00.ru/863e7540

bubnmorexa LIOK
https://m.edso0.ru/863e81b6
https://m.edsoo0.ru/863e831e

bubmnoreka IIOK
https://m.edsoo.ru/863e7f4a

bu6nmorexa LIOK
https://m.edso0.ru/863e81b6

but6mmorekxa [IOK
https://m.eds00.ru/863e8436

but6mmoreka [IOK
https://m.eds00.ru/863e862

bu6nunorexa LIOK
https://m.edso0.ru/863e8878

bubnunorexa LIOK



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

26

27

28

29

30

31

32

33
34

HACJIEIOBaHUsI IPU3HAKOB
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlaboparopHas padota Ne 5 «3yueHue pe3ynbTaToB
MOHOTHOPHAHOTO U TUTHOPUAHOTO CKPEIIUBAHUS Y
Jpo30(QHITBI HA TOTOBBIX MUKPOIPEnapaTax»
I'enernka nona. HacnenoBanue npu3HaKkoB,
CLETUICHHBIX C IOJIOM

W3menunBocTh. HenacnencTBeHHass K3MEHYUBOCTb.
JlaGopaTtopnast pabota Ne 6. M3yuenue
MOIM(PUKAITMOHHON U3MEHYUBOCTH, TOCTPOCHUE
BApUALIMOHHOTIO Psia U BAPUALIMOHHON KPUBOW»
Hacnencrennas namenunBocts. JlabopaTopHas
pabota Ne 7. «AHanu3 Mmytauui y 1po3o¢uisl Ha
TFOTOBBIX MUKpOIIpenapaTax»

I'eHeTnka yenoBeka

CCJ'ICKI_II/ISI KaK HayKa U ITponecc

MeToibl U JOCTUKEHHUS CENEKIIMU PACTEHUN 1
KUBOTHBIX

buorexHomorus kak OTpaciib MIPOU3BOJACTBA

Hrorosas xonTpoasHas padbora 3a kypc 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

0.5

0.5

0.5

https://m.edsoo0.ru/863e89a4

but6mmoreka [IOK
https://m.edso0.ru/863e8c60

but6mmoreka [IOK
https://m.edso00.ru/863e8c60

bubmuoreka [IOK
https://m.edsoo.ru/863e8efe

bubnunoreka LIOK
https://m.edsoo.ru/863e8efe

bubnuoreka [IOK
https://m.edso00.ru/863e8d78

bu6nmorexa LIOK
https://m.edso0.ru/863e9214

bubnmorexa LIOK
https://m.edso0.ru/863e9214

bubnmorexa LIOK
https://m.eds00.ru/863e9336



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

10
11
12

11 KITACC

KoaudecTBO 4acoB

Tema ypoka Kourposbnbie IIpakTHyeckue

Bcero

padoThI padoThI
DBOJIOIUSA U METO/IbI €€ N3YUEHMUSI 1
Hcropus pa3BuTHs NpeCcTaBIeHUN 00 3BOIIOLUN 1
MUKpO3BOITIOIHUS 1
[Tonmynsnus kak >eMeHTapHas eIMHULa BUJa U
sporronnn. JlaboparopHast padora Ne 1 1 05
«CpaBHeHHE BUI0B 10 MOP(OIOrHYECKOMY '
KPUTEPHIO»
JIBuokymiye cuibl (37eMeHTapHbIe (pakTopsbI) 1
HBOJIIOLIUH
EcrecTBeHHbIi 0TOOp U €ro hopMbl 1

PesynbTaThl 5BONONNN: TIPUCTIOCOOIEHHOCTh

OpPraHU3MOB U BUJI000pa30BaHUE.

JlabopaTtopHas padota Ne 2 «Onucanue 1 0.5
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e

OTHOCHTEIIEHOTO XapaKTepay

HaHpaBJ’ICHI/ISI " IIYTH MAaKpO3BOJIOLUA

HeoOpatumocTs 3BoMIONINN
Ucropus xu3Hu Ha 3emile U METO/bI €€ U3yUeHUs

['unoTe3bl MpoUCX 0K AEHUS )KU3HU Ha 3emie

i

PazBuTue xu3Hu Ha 3emMJie 110 HpaM U Iepruoam

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE
pecypcsl

bu6mmoreka [IOK
https://m.edsoo.ru/863ea20e

bubmuorexa [JOK
https://m.edso0.ru/863e9570

bu6mmoreka [IOK
https://m.edsoo.ru/863e9cle

bubmuorexa [JOK
https://m.edso00.ru/863e99c6

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9da4

bu6nmoreka [JOK
https://m.edso0.ru/863e9ed0

bu6mmoreka [JOK
https://m.edsoo0.ru/863e9fde

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

bu6nmoreka [JOK
https://m.edsoo0.ru/863ea5a6

bu6mmoreka [IOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
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OCHOBHBIE 3Tallbl 3BOJIIOLUU PACTUTEIBHOTO U
KUBOTHOTO Mupa. [IpakTraeckas padora Ne 1
«M3ydyeHre HCKOIaEMBbIX OCTATKOB PACTCHUMN U
YKUBOTHBIX B KOJIJICKLIMSIX)

CoBpeMeHHasE CUCTeMa OPraHMYECKOro MUpa
DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)

JBmokymiue cuibl (pakTOphl) aHTPOIIOTeHE3a

OcHoBHBIE CTaauu 3BOJTIOIHWHN YCIOBCKA

UYenoBeueckue pachl U IPUPOJHBIE aAaNTaluu
YeJI0BEKa

PesepBHrlil ypok. O60011IeHHE 110 TeMe
«BO3HUKHOBEHHE U Pa3BUTHE )KU3HHU HA 3eMIIe»

DKOoJIoTus KaKk HayKa
Cpenpl 00uTaHus U SKOJIOTHYECKre (GaKTOPbI

AbuoTtnueckue (axropsl. JlaboparopHas padoTta Ne
3. «Mopdonornyeckne 0COOEHHOCTH pacTeHUH U3
pa3HbIX MecT obuTanus». JlabopatopHas paborta Ne
4. «BrusitHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KoJeyca»

buotnueckue hakropsl

DKOJIOTMYECKUE XAPAKTEPUCTUKH TOIYIISLUU.
ITpakTuyeckas padora Ne 2 «IToacuér mnoTHOCTH
MONYJIALMM pa3HbIX BUOB PACTCHUI

CoobmecTBa OpraHu3MoOB — OHOIIEHO3

DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI)

0.5

0.5

0.5

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

bu6mmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubmuoreka [JOK
https://m.edso0.ru/863ea48e

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

bubmuorexa [JOK
https://m.edsoo.ru/863ead44

bubmuorexa [JOK
https://m.edsoo.ru/863eaea?2

bu6mmoreka [JOK
https://m.edsoo.ru/863eafec

bu6mmorexa [IOK
https://m.edsoo.ru/863eb10e

bu6mmorexa [IOK
https://m.edso0o.ru/863eb348

bu6nmoreka [JOK
https://m.edso0.ru/863eb46a

bubmuorexa [JOK



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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OCHOBHBIC IOKA3aTCIU SKOCUCTEMEL.

Dxonorudeckue nupamuasl. CBOMCTBA SKOCUCTEM.

Cyxkueccus
[TpupoaHbIE SKOCHCTEMBI
AHTPOIIOTEHHBIE YKOCUCTEMBI

buocdepa — rimobanpHas sxocucTeMa 3emiu

3aKOHOMEPHOCTH CYyILIeCTBOBaHUs 6rochepsl
YenoseuecTBO B Onocdepe 3emiu
Cocy1iecTBOBaHUE IPUPOJIBI U YETOBEUYECTBA

Hrorosas xoHTposbHas padoTa 3a kypc 11 kiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

[

I

2.5

https://m.edsoo.ru/863eb46a

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

bu6mmoreka [IOK
https://m.edsoo.ru/863ebb5e

bu6mmorexa [IOK
https://m.edsoo.ru/863ebd16

bubmuorexa [JOK
https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akinonepuoe obmectBo «M3aarensctBo «IIpocBemienue»

* buonorwus, 11 kmacc/ [lonomapéra U.H., Kopaumosa O.A., Jlommnuna T.E. u
npyrue; nox penakuuei [Tonomapépoit M.H., OO1ecTBo ¢ orpaHU4eHHON
oTBeTcTBeHHOCThIO M3narensckuit nentp «BEHTAHA-I'PA®»; AkunonepHoe

O6IH€CTBO «M3parenbcTBO ((HpOCBGHIGHI/Ie»

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://bio.1september.ru
http://college.ru/biologiya/
http://www.eco.nw.ru
http://www.sbio.info
http://www.darwin.museum.ru






