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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJIeil, colep:KaHusi, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MMO3HAHUU KUBOUM MPHUPOJABI U 00ECIICUeHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJOXKEHUSM,
OTpe/ieNIEHbl OCHOBHBIEC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouosoruu maéT TMpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS M PA3BUTHUS OOyYarOUIUMXCs CpEACTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJICp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTHKH 00pa30BaTEIHLHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4YaroIuXCsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUHM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHOU
NEeATEIbHOCTH/YUEOHBIX JEHCTBUM OOYydYalomMXCd IO OCBOCHHIO COACpPKAHUSA
OHOJOTNYECKOr0 00pa30BaHUsI.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaiM30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
POCMATPUBAETCS HANpPaBICHHOCTh Ha pPa3BUTHE 3HAHUW, CBS3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, IIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaTomy Hapsiy ¢ M3y4eHHEM OOIIEOMOIOTUYECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0 PaHra U CYHUIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEIHEBHOM KU3HU JJIS PEIICHUSI TIPUKIIAIHBIX 3a7a4, B
TOM 4HClie: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJeCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BIIUSIHUSA XO3SMCTBEHHOW JAESTENBHOCTH YeJIOBEKa HAa COCTOSIHHME MPUPOJHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUSs
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHus, KoTOpas mpeanonaraetT (GopMuUpoBaHHe Yy  O0Oy4arOUUXCs
CIIOCOOHOCTH aJalTUPOBATHCA K WM3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MHPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
Mecto. OHa oOecrieunBaer (OopMUpPOBAHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpA, paclidpseT U 000OUIaeT 3HAHUS O KUBOW mpupone, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, YKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIICHUS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuatomuxcs. M3yuenue 6monoruu odecreunBaeT yCiIoBUS A (OPMUPOBAHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBBHIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpEJHA3HAYEHUH Y4YEOHOro IMpeameTra
«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 TO3ULMH KyJbTypOCOOOpPAa3HOTO MOJXO0Ja, B COOTBETCTBUH C
KOTOPBIM OO0yYaroluecs: JOJKHbI OCBOMTh 3HAaHUS M YMEHHUSA, 3HAYUMBIE JUJIS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUUYECKor aesTenbHOCTA. Oco00e MECTO B ATON CHUCTEME 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKoro oopa3oBaHHUsl.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATEIbHbIE IMHNN: «bruonorus kak Hayka. MeToabl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOIOIMS KUBON MPUPOAB», « IKOCUCTEMBI U TPUCYLIUE UM 3aKOHOMEPHOCTH.

[enps u3ydyenuss yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YpOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIOJIb30BaTh ATH 3HAHUS /JIs TPAMOTHBIX JIEHCTBUH B OTHOIICHHUU 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 OHOJOTMYECKHX TEOPHSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, PaBUiIaX, CIyKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOW KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PAa3HOTO YPOBHS OPraHM3AlMH, BBIIAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCIIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalW3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJIOTHM HAy4YHBIX B3IJIS/I0B, AW U TMOJAXOAOB K H3YYEHHUIO >KHBBIX CHCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJICHHE Yy oOOydJarommxcs oOmel KyJabTypbl, (YHKIIHOHATHHON
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MTPHUPOAbI HAa OCHOBAaHMHM 3HAHWM W OIBITA, MOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

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

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOILLIEHUS K HEH, COOMIOIEHUST STUUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHWE IICHHOCTH OWOJIOTUYECKUX 3HAHHWHM [JIsl TOBBIIMICHUS YPOBHS
9KOJIOTUYECKOH KYIbTYPHI, A1 (HOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUM B MOBCETHEBHOM JKU3HU IS
OLIEHKH TTOCJIE/ICTBUI CBOCH EATEIHLHOCTH MO0 OTHOIIIEHUIO K OKPY>KaIoIIEeH cpefe,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISETCS 00s13aTENbHBIM Y4YEOHBIM IMPEAMETOM, BXOISALIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi OMoJI0ruu Ha 6a30BOM YPOBHE CPEIHET0 00IIero 0opa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Henenio), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
u3MepeHue, Kiaccupukalnus, MOJACTUPOBAaHUE, CTaTUCTUYecKas oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktrnueckass paboraNe 1. «Mcmonb3oBaHue pa3aUYHBIX METOJOB IPH
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’)KuBble cuCTeMbl 1 MX OPraHU3ALUS.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHbIA, MOMYJALMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IEHOTUYECKUH ), OMOCEPHBI.

JemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HU», «YPOBHU OpraHU3ALNH
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKPO3JIEMEHTBI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHHEPaAIbHBIX BelleCcTB B kieTke. lloamepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMbIe ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckre Kkaramuzatopbl. CTpoeHHe (QepMeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTtHas crneuu@uuHoct. KodepmenTsl. ButamMuHsbl.
OTnnuus pepMEHTOB OT HEOPTaHUYECKUX KaTalIn3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
nestoso3a). buonornueckue GpyHKIUU yriieBO0B.



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

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

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

Knerka kak menoctHas >xuBasg cucrtema. OOIIMe NPU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHsI MpOKapuoTHUecKol kieTku. Knmetounas crenka Oakrtepumii. CtpoeHue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOU U
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxwu,
mu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPHUH, TIUIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U Tuiactua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUU OpTraHOUI0B KJIETKU. BiItoueHus.

Anpo — perynaropHslid HeHTp KieTku. CTpoeHue sanpa: siaepHas o00J0YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JlemoHncTpanum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeNKay,
«Ctpoenue ¢pepmenta», «Hykmennopsie kuciotel. JIHK», «CTtpoeHne MoseKyibl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue spa KIETKN», « Y TIeBOAb, «JIMmuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii IPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl ).



Jlabopatopuass pabora Ne 2. «/3ydyeHwe CTpOCHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KuznenesiTeJLHOCTL KJIETKH.

OOMeH BEIIEeCTB, WM METa00IM3M. ACCUMUIIALNS (TUTACTUYECKUM OOMEH) U
JUCCUMUIISIUSA (SHEPreTUYEeCKUil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPrud B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIA U rerepoTpodHbIii. Poms dhepmeHTOB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiausHue ycioBuii cpeqibl Ha (POTOCHHTE3 U CTIIOCOOBI MOBBIIICHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UPYIONINe OaKkTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTHYeCcKoro oOMeHa.
['mukonu3. bpoxkenwe u ero Buabl. KuciopogHoe OKHCIEHHE, WU KIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuuyeckoil MH@OpManuMu B KJETKE. ['@HETHYECKH KOJ M €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIHMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOyautens CITM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHUs! BUPYCHBIX 3a00JIEBaHUIA.

JdeMoHCTpauu:

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

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit kony,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbld nukia Bupyca CIIN/]a,
oakTepuodaray, «Pemnukarnus JJHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumniusy,
«buocuntes 6enkay, «CTpoeHHE KIETKN», MOJeIb cTpyKTypbl JTHK.

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



KrieTouHplii UK, WU JKU3HEHHBIM NUKI KIeTku. MHTepdaza u MuTos.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PA3MHOKEHHSI W HWHIWBUAYaJIbHOTO  Pa3BUTHUSA
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
Pa3MHOXKEHUS: JICJICHUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipounecchl, MpOUCXOIAIINE HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0Opa3oBaHUsl MOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U SMYHUKU. OOpa3oBaHHWE W PAa3BUTHUE MOJOBBIX
KJIETOK — TaMmeT (CrepMaro30u, SIMIEKIeTKa) — CHepMaTOreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(3MOpuorenes). Jrtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pacreHuii. OHTOr€HE3 I[BETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

Tabmuubr u cxembl: «DOpMBI pPa3MHOXKEHHUS OPTaHU3MOBY, «JlBOitHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUu», «BereratuBHOE pa3MHOKEHUE
pactenuity, «Jlenenue kieTku Oaktepuit», «CTpoeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMb», «Knerounsi mukim», «Permmukanus JHK», «Mutos»,
«Menos», «IIpsamoe u HenmpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOMUTAIOIINX U
4enoBeka», «OCHOBHBIE CTAIMA OHTOTE€HE3A.

O6opynoBanue: MUKPOCKOII, MHUKpOTpenapaThl «CrniepmMaTo30u bl
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpelIKa JIyKa», MarHuTHas MOJieNib-anmuinkanus «J/lejgenue KIeTKu», MOJIelb
JTHK, Mmonenp meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopuas pabora Ne 3. «HabGmomeHnne MuTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopaTtopHass pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIPEMIAPATAX ).

Tema 6. HacsieACTBEHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mictopus pa3Buths reHeTUKU. Poib nuronorun
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX 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 HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menpaenem.
MoHorubpuHoe CKpemuyBaHue. 3aKOH eIuHO0-00pa3us THOPHIOB TIEPBOTO
nokoneHud. IlpaBuno gomMuHUpOBaHMs. 3aKOH paACIICIUICHUS PU3HAKOB.
['unioresa yuctoTtsl ramer. [1oHOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyouee cKkpeumpanue. Mcnoap30BaHue aHATU3UPYIOLIETO CKPEIMBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuemnienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJIEACTBEHHOCTHU. [ eHeTMYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['omMorameTrHsie M reTeporaMeTHbie OpraHu3mbl. HaclienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BB ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYHMBOCTU.  XapaKTEPUCTHKA
MOU(DUKAIIMOHHONW M3MEHUYMBOCTH. BapuanimoHHbIN s 1 BapuallMOHHAS KpUBas.
Hopma peakuuun npuszHaka. KoauuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenactBenHasi, wiM TeHOTHUIUYECKas, W3MEHUYMBOCTh. KomOuHaTuBHas
U3MEHYMBOCTh. Meio3 W TO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUYMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAIOB B HAacleAcTBEHHOM n3menunsoctu H. Y. BaBuiiosa.

Buesnepnast HaciIeACTBEHHOCTh U U3MEHUYUBOCT.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJIEKYJISIPHO-T€HETUYE€CKUI. CoBpeMeHHOE OTPEAEIICHUE TE€HOTHIIA:
MTOJJHOT€EHOMHOECEKBEHUPOBAHNUE, T€HOTUIIMPOBAHUE, B TOM YHCJIE C IMOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comartnueckue H TreHepaThBHble MyTauuud. CTBOJOBbIE KIETKU. [IpuHUUIBI



3I0POBOTO 00pa3a KU3HH, TUATHOCTUKHU, TPOPUITAKTUKH U JICUSHUS T€HETUYECKIX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHMUE. 3HAYEHUE MEIUIIMHCKOM
TEHETHKHU B MPEAOTBPAIICHUY U JICUEHUU TeHETUUECKUX 3a001€BaHU YeI0BEKa.

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  YHUCTOTBHl  ramer», «JlurubpugHoe  CKpelIMBaHUEY,
«lutonornyeckue - OCHOBBI  JUTMOPUIHOIO  CKpellMBaHus»,  «Meno3y,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CLUEIUIEHHOTO ¢ mnoyiom», «Kapuotumel dYemoBeka ¢ KUBOTHBIX», «Buasl
U3MEHUYMBOCTHY», «MoaudukalroHHas W3MEHUYUBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe nmomuuupoBaHuey, «Jurubpuanoe ckpenuBanue», «llepexpécr
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HopMa, MyTaruu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopuas pabora No 5. «M3yueHuwe pe3yJbTaTOB MOHOTHOPUIHOIO U
JUTUOPUIHOTO CKPEUIMBAHUS Yy AP030(PHIIbl Ha TOTOBBIX MUKPOTMpEIapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaliMOHHOW U3MEHUHUBOCTH,
ITOCTPOCHUE BAPUALIMOHHOTO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 myTtanuil y apo30(uiibl Ha TOTOBBIX
MHUKPOIIPENApATAX .

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

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOKIACHUS W MHOTOOOpasus
KYJbTYpHBIX pacTeHuM. LIEeHTpbl NMPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTephepa. bIM3KOpoaCTBEHHOE
ckpemBanue — uWHOpuAWHT. Yucras nuausa. CKpelmMBaHUE YUCTHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHHE — ayTOPUIMHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonmorust Kak OTpacib MNPOU3BOACTBA. ['€HHAsi WMHXKEHEpHUs. ODTalbl
co3ganusi pexombunantHod JIHK wu Tpancrennsix opranu3zmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KHOHHpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpPTraHU3MOB.

DKOJIOTHYECKHE u ATUYECKUEC pOoOJIEMBI. I'MO — FC€HETUYECKH
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpanumu:

[Toptpersl: H. WM. BaBunos, M. B. Muuypun, I'. [I. Kapneuenko, M. @.
HBaHOB.

Tabmunpel 1 cxembl: kapTa «LleHTpbl NpPOUCXOXKIAEHHS W MHOrooOpasus
KyJbTYPHBIX pacTeHui», «[lopoapl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacteHui», «Otnanéanas rudpuauzanus», «Padoter akagemuka M. @. iBaHoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHETIIIONOB TUKHUX (POPM U KyJIbTYpPHBIX
COpPTOB pacTeHuii, repbapuil «CenbCKOX035MCTBEHHBIE PACTEHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

OKcKypcHusi«OCHOBHBIE METOABI W JOCTHIKEHHSI CEJIEKIUU PACTCHUU W
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, JabOpaTOpUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3>BOJIIOLIMOHHOM TEOPUU Ha Pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONMU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M pPa3iuuusi SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKyIIpHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JnapBUHM3MA. J[BWKYyIME CHUJIBI 3BOJIOLNUMU BUJIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

Cunrernueckas Teopust 3BooIH (CTD) 1 €€ OCHOBHBIE MOJIOKEHHUS.

MuxkposBosornus. [lomynsiius kak eAMHUIA BUAA U SBOJIIOLHUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. llomymnsiiMoOHHBIE BOJHBI M Apeud
reHoB. M3o1ust 1 MUrpanusi.

EctecTBenHbIii or6op — HampaBisionwii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.



[TpucnocoOMeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [IpumMepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UIUO-aAaNTaI|H.

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

MakpoaBomorusi. PopMbl  IBOMIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

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

JlemoHcTpanum:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnyecKoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyiecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB PaCTCHUID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmKkymne cunbl 3BofoIUN», «Kapra-cxema wapuipyra mnytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEy», « IKOJIOTHIECKOE BUI000pa30BaAHHE.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op TJIOJOB M CEeMsiH, KOJuleKuus «[IpuMephbl 3alIUTHBIX MPUCIIOCOOJICHUHN Y
KUBOTHBIX», MOJIeTb «OCHOBHBIC HAIPABJICHUS 3BOJIIOIUNY», OOBEMHAS MOJIEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIXY.

buoreorpadguueckass kapta Mupa, KoJeKius «DoOpMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHuil», wojenb ammumkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «CpaBHeHuE BUIOB MO MOP(OIOTHUECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanvue mpuUCIOCOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JlonaydHble TpeACTaBICHUS O 3apOXKICHUM KW3HU. HayuHble TUMOTE3BI
BO3HUKHOBEHHUS KM3HU Ha 3emiie: a0uoreHe3 W TNaHCIepMHs. XuUMHUUYecKas
ABOJIONMS. AOHOTEHHBIA CHHTE3 OPraHWYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
DKCIEepUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU dBOMONMK. HauaabHbIe 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HHKHOBEHHME MPOTOKJIETKU. IlepBble KIETKM U HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o30KcKas 3pa U €€ NMEPUOIbl: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOIIOTEHOBBIN.

XapakTepucTKa KJIMMaTa U TeoJOornYecKux mpoieccoB. OCHOBHBIE J3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYECKOro Mupa Kak OTpaxeHue 3BoJoUHH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DOBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJICHUH YeloBeKa. Meroabsl HM3ydeHHsl aHTpororeHe3a. CXoicTBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOmiecTBEHHbI o00pa3  KU3HH,
W3TFOTOBJICHUE OPYAUI TPyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaMU W BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUAlIbHAs),  MOHTOJOUIHAs
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEICH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMWS. ENMHCTBO 4elOBEYECKHX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTtnueckast Kietka», «COBPEMEHHAs CHCTEMA OPraHUYECKOr0 MHUPay,
«CpaBHEHHE aHATOMHUYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJICOHTOJOIMYECKMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JIIOIN», «HeT0BeUeCKue pacoh».

O6opynoBanue:  Mymsku  «I[lpoucxoxkaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTablla, KPOMaHbOHLA), CIENKH WIH
M300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIEPHI,
pyOuna, ckpebna), TeoxXpoHoJioTHueckas Tabnuna, KoJuiekiusa «Dopmbl
COXPAHHOCTHU MUCKOMAEMBbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



[TpakTrueckast padora Ne 1. «l3yuenne nckomaemMbIx OCTaTKOB PAaCTCHUN U
YKABOTHBIX B KOJJICKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYEeCKOro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WJIM KpaeBeIUeCKUN My3eil).

Tema 3. Opranusmsl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aJau U pa3feibl SKOJIOTUA. MeToAbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonorudeckue Qaktopel. Kiaccudukamuss sxomorndeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHUE M AaHTPOIOTeHHbIE. JleMCTBUE HKOIOTHYECKUX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJEOHMUECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OHMOTUYECKUX B3aUMOJEWUCTBUN JJI CYLIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCIEHHOCTH MOMYJISILIUA U €€ Peryssus.

JlemoHcTpanum:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranusMoBy», «®Poronepuoausm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU TOMYJISIUK UHDY30puu-Tyhenbkuy, «Ilumesbie memm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktruueckas padbota Ne 2. «IloncyéT NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buabl-momuHantel. CBsA3M B
OHOIIEHO3E.

Dkonoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreoneHo3e. DOyHKIMOHANBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B SIKOCUCTEME.
Tpoduueckue (mumieBbie) YpPOBHH OHKOCHCTeMbI. [luieBble 1EMU U CETH.



OCHOBHBIE TIOKa3aTENM SKOCHUCTEMBI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTb, CAMOpPETYJIALMs, pazBuTue. CyKieccus.

[IpuponHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP M PEK. DKOCUCTEMA XBOMHOIO
WJIU IIUPOKOJIMCTBEHHOTO JIECA.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
onocdepe.

KpyroBopoTsl BemiecTB U OMOT€OXMMHUYECKHE LUKIIBI 3JIEMEHTOB (YIiiepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moOanbHbIE IKOIOTHYECKUE TPOOITIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3Ho0Opa3us Kak OCHOBa ycToHuMBOCTU Onochepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

[Hoptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabmuupbl u cxemsl: «llumeBbie nenn», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenn nuTanusy, «IKoJOTHUYECKasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIC  BO3JCUCTBHS Ha IIpuUpoAy», «BaxHeWmme UCTOYHHUKH
3arpsA3HEHUs] BO3AYyXa M FPYHTOBBIX BoA», «IlouBa — BayKHEWIIasi COCTABIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKkTOphI
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIT dKpaH Ouocheps,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot azota B Ipupoae».

O6opynoBaHue: MoJelb-anmuivKanus «TunuuHble OHOILIEHO3bD», TepOapuid
«PacTtutenbHble coo0IIeCTBaY, KOoJUIeKUUU «buonenos», «Bpenurenu BaxxHeUImx
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUIEKIIMU PpPacTEHUUd U
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpachnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
bMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA3OBAHUIA

Cornmacio ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOyYarOIIMMUCS MporpaMM  cpefaHero obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType JIMYHOCTHBIX pE3yJbTATOB OCBOCHHUSA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JMYHOCTU Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIMYHWE HKOJOTHMUYECKOTO IIPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IEJIM U CTPOUTH KUSHCHHBIC TUTAHBI.

JIMuHOCTHBIE pe3yiabTaThl OCBOCHUS mpeameTra «buojorus» AOCTUTraloTCs B
CIUHCTBE YYCOHOM M BOCIHUTATCIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, UCTOPUUECKUMH U JTyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPYJla U CTApPIIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOoro mpeamera «buosorus
JIOJDKHBI OTpaXkaTh TOTOBHOCTB U CIIOCOOHOCTH 00YYArOIIUXCSl PYKOBOCTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMH, TIO3UTUBHBIX BHYTPEHHHX  YyOEXKICHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIIECTBa, PACIIMPEHUE KHU3HCHHOTO
OTbITa M OMbITA JIESITEILHOCTH B MPOIIECCe Peaan3alldi OCHOBHBIX HaIpaBJICHUMN
BOCTIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIE B YaCTH:

1)rpaaaHncKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHa M MPaBOMOPSIAKA;



FOTOBHOCTh K COBMECTHOM TBOPUYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LEHHOCTSIMU U
COLMAIIBHBIM TTOJIOKEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUICKOU Ipa)XXJaHCKOU WJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOLIEHUE K NMPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHUS 3HAUYCHUST OWOJOTMHM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOT0 OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amure (OTeuecTna,
OTBETCTBEHHOCTb 3a €r0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauusiMu HapoaoB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAJIBHOT'O BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHUE
MIPOSIBJISITh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuueckoro BocnuraHus, GopMHpPOBAHHMSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NOHMMaHHWE W pealu3alnus 370pOBOro W 0e30macHoro obpasza >KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsipHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJI HWHIMBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYaIUAX, YTPOKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHE TOCIEACTBUN W HENPHSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
AJIKOT'0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Y, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UWHTEpEC K pa3InyHbIM cdepaMm MnpodhecCHOHANIBHON ACSITEIBHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealu30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHMIO M CaMOOOpPa30BAHMUIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
JKA3HU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS;

MOBBIIIIEHUE YPOBHSI HKOJOTHYECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHUS TPU PEIICHHH TMpoOJieM, CBSI3aHHBIX C palMOHAIBHBIM
IPUPOOIOIb30BaHUEM  (COONIOACHUE  TPaBWJI  TOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
NPUPOAHON Cpelie, YMEHHE NPOrHO3UMPOBATh HEOJIArONpPUATHBIE SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U NMPEIOTBpAIaTh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbC MMM B I[O3HABATEJIbHOM, KOMMYHUKATUBHONW M COLUAIBHOMN
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILECTBEHHOW NPAKTHUKU, OCHOBAHHOIO Ha JUAJIOTE
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIIIEHCTBOBAHUE SA3BIKOBOM M UYUTATEJIbCKOW KYJIBTYpPhl KaK CpeICTBa
B3aMMOJEHCTBUS MEXKIY JIOAbMU U ITO3HAHUS MUPA;

NOHMMaHuEe creuupuky OHWOJNOrMM Kak HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pEIICeHUH MpoOieM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JJISi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECcypcHble MPOOIEMBI  Pa3BUTHS
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTHYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OMOJOTMUECKUX 3HAaHUM B LEJIIX
NOBBILICHUSI OO0IIEH KyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh TMOJy4YaeMble 3HAHWUA [Js aHaiau3a |
OOBSICHEHHSI SIBICHUI OKPYXKAIOIIET0 MUpa M MPOUCXOIIIMX B HEM M3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
pelieHust npo6JieM B peabHbIX )KU3HEHHBIX CUTYalIUAX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAEATEeIbHOCTH, TOTOBHOCTb OCYIIECTBISATH
IPOEKTHYIO M UCCIIEA0BATENbCKYIO 1€ATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHMWA MO OMOJOTMH B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i1  (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCSA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIeHayYHbIe MOHATHSA, OTPa’KaloIIne
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (paKT, NPUHLUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEIOBaHUE,  HAONIOJIEHHWEe, U3MEpEHHe, OKCIEPUMEHT U  JPYTux),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHKATHUBHBIE,



PETYJISTUBHBIE), o0ecrneunBaroIme dbopmupoBanue (GYyHKIIMOHATBHON
IPAMOTHOCTH W  COIIMAJbHOM KOMIIETEHIIMM OOYy4YaroIIuXcs, CIOCOOHOCTH
oOydJarommxcs HCIIOJI30BaTh OCBOCHHBIE MEXIMCIUIIIMHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4ueOHbIE JCHCTBHS B
MO3HABATEJILHON U COIMAIbHON MPAKTHKE.

MertanpenMeTHbIe pe3yJbTaThl OCBOCHHS IPOTPaMMbl CpEIHEro OOIIero
0o0pa3oBaHus JIOJDKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NM03HABaTeJIbHBIMH
NeiCTBUSIMM:

1)6a3oBble JIOTHYECKHE 1eliCTBUS:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHWA TPHEMBI JIOTUYECKOTO MBITUICHHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIU, 000OIICHHS ), PAaCKPbIBATh CMBICII
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh 1ETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS JUIsl OOBsICHEHUSI (DAKTOB U SIBICHUIM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PacCMAaTPHUBACMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTBa TUTST MIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
UH(OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX 1 HEMAaTEPUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbBHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
1EJISIM, OLICHUBATh PUCKH TOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2)0a30Bble MCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIEOBATEIIECKON M TPOCKTHOM JIESITCIIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY ITOMCKY METOJIOB PEIICHHUS TPAKTUICCKUX 3a1a4, IPUMEHCHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalNH, MPeoOpa3oBaHUI0 W TNPUMEHEHHIO B YYCOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPH CO3/IaHUN YIEOHBIX U COIUATBHBIX TIPOCKTOB;



(GbopMUpOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTb U (OPMYyJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHON
NESATEIIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

BBISBJISITh INPUUYMHHO-CIICACTBEHHBIE CBSI3M U aKTyaJU3UpOBaTh 3ajayy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPO(GECCHOHANTBHYIO CPENy;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIIBHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHBIC PELICHMUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHHKAX MHPOpMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAY4YHO-TIONMYJIAPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIU3UpOBATH
MH(OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
€€ T0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JJIsi BHIOJHEHUSI YUEOHBIX
3ajay;

npuoOpeTaTh OMNBIT HUCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPLIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCITOJIb30BAHUS Pa3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
OMOJOrMyeckod HMHPOpMaLMEH: MNPUMEHATh XHUMHUYECKHE, (HU3UYECKUEe U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWs M 3alUThl  WH)OpManuw,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1)o6menue:



OCYILECTBISITh KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, AKTUBHO yU4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (yMEHHE 3a/7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS MpEaiaracMomn
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEACTBA OOIIECHMs, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEANOCHIIIOK BO3HMKHOBEHUS KOHQIMKTHBIX CHUTYyaIuH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HAMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2)coBMeCTHAS 1eATEJIbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPU PEIICHUH OMOJIOTHYECKOUN Mpo0OsieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBYSI MPU PEIICHUH YUeOHOMN 3a/1auu;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4€TOM OOIIUX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

NPUHAMATh 1€IM COBMECTHOM  JEATENbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ JOCTHKEHHIO: COCTABJISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKThI, OLIEHUBAaTh MJAEH C TMO3MIHMH HOBHU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUsSIX, TPOSBIISITH TBOPUECTBO U BOOOpaKeHNE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1)camoopranuszanus:

UCIIOJIb30BaTh OHOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS NPOOJIeM U UX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHUCTBHUSIX M MOCTYIKAaxX MO OTHOUIEHHUIO K >KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIFHO ~ COCTAaBJISITh IUIAaH pELIEHUS NpoOJieMbl € YYETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMPATh paMKH Y4eOHOTO MpeaMeETa Ha OCHOBE JIMYHBIX MPEOYTESHHUIH;



JieJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSIBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, TMOCTOSHHO TOBBINIATH CBOM OOpa3oBaTEIbHBIM U
KyJIbTYPHBIN YPOBEHB.

2)CaMOKOHTPO.Ib:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBLI B JIESITEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IIEJISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduiekcuM  Kak  OCO3HAHUS
COBEpIIAEMbIX JICCTBUM U MBICIUTENBHBIX TMPOIECCOB, HMX pE3yJbTaTOB U
OCHOBAaHHM, MCIOJB30BaTh MPUEMBI PeIICKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OILICHUBATh PUCKU W CBOEBPEMEHHO NPUHUMATh PEUIEHUS MO UX
CHUKEHHIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl JPYTrMX NpPU aHalu3€e pe3yJbTaToB
JEATEIIbHOCTH;

3)npunsaTHe cedsi M APyrux:

MPUHUMATh ce0sl, MIOHUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;

MPUHAMATh MOTHBBI M apryMEHTbl APYrUX NpPH aHalIU3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HaBaTh CBOE MPaBO U MPaBO JAPYIUX HA OLIUOKH;

pa3BUBaTh CIIOCOOHOCTH MOHUMATh MUP C MO3UIUU JPYTOTO YeIOBEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienudpuyeckue Jis yueOHoro npeameta «buomaorus»
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeo0pa30BaHUI0 3HAHUM, BUbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4e€OHBIX CUTyallUsX, a TaKXkKe B peaslbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosoruei. B mporpamme mpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH 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;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
SHEPIruM), TOMEOCTa3 (CaMOPETyJISIIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEACHHE (PENPOIYKLHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOXKJIEHUS KylbTypHbIX pacteHuil H. M. BaBunosa), onpenensTs rpaHuilbl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONHMCAHHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEIACHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIABUKCHHE  THUIIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOT0 M JHEPreTMYEcKOro oOMEHa, XEMOCHHTE3a, MHTO3a, Meno3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO Pa3BUTUA OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJbl0 o0ecreyeHus: 0e30MacCHOCTH CBOEro 3[0pOBbS M 340POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHUS. HOPM IPaMOTHOIO MOBEICHUS B OKpYKarolei
OPUPOAHON cpee, MOHMMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHE 3aaud Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUEe, CIICTUICHHOE HAcJeI0OBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HAaCJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JTA0OpATOPHBIE W TPAKTUYECKUE padOThI, COOIIOATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYA0BaHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIMU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OUOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITIOJIH30BATh MOHATHUIHBIN armapaT OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOTrO mpeameta «buomorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHUE PACKpbIBATh COJEpkKAaHUE OUOJOTMYECKUX TEPMUHOB WU TOHSITHUM:
BU/I, TIONYJISALINS, TeHO(MOH, SBOJIOLHMS, ABMKYIIUE CUIBI ((PaKTOPHI) IBOJIOIUH,
MIPUCTIOCOOJICHHOCTh OPTaHU3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PaKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogapiieBoro cxonacrtea K. M. bapa, depenoBaHus rJIaBHBIX HaIlpaBiICHUN H
nyteit ’Bomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENISTh TPAHUIIBI UX TPUMEHUMOCTH K KMBBIM CHCTEMAM,;

yMEHUE BJIaJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]Iy MCCIIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOJTYYECHHBIX
pe3yibTaTOB, MCIIOJIb30BAHHBIX HAYUYHBIX TMOHSATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTeoIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH TMPOIIECCOB: HACIIEICTBEHHOU
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAax, AHTPOMOTEHHBIX HW3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYyroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOILUX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKPYXKaroIei
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATLHOTO MPUPOIOIIOIb30BAHNUS;

YMEHHE PeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aul, COCTABISTh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eMU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMs, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



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

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIICHUS,
0000111ast GMOJIOTHYECKYI0 MH(POPMALIMIO M3 HECKOJIbKUX MCTOYHUKOB, IPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (uadpoBbIc)
n/m TEMIIPOrpaMMbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl 06pazoBaTeTLHBIEPECYPCHI
bubmuoreka [JOK
1 buonorusraxuayka 2 0 0.5 https://m.edsoo0.ru/7f41c292
2 JKuBbI€ CUCTEMBI U UX 1 0 0 bu6mmoreka [IOK
OpraHu3amus https://m.edsoo.ru/7f41c292
3 XUMUYECKUN COCTaB U CTPOCHHUE 8 0 1 bubnnoreka [JOK
KJIETKH https://m.edso0.ru/7f41c292
bubmuorexa [JOK
4 IKHM3HEACATENBHOCTHIIIETH 6 0 0 https://m.edsoo0.ru/7f41c292
P
5 Hzﬁizz(;:;:Hie pa3BUTHE 5 0 1 bubmiorexa HOK
https://m.edso00.ru/7f41c292
OpraHU3MOB
6 HacnencrBeHHOCTE U 5 0 15 bu6nmoreka [JOK
M3MEHUYHUBOCTHOPTraHU3MOB ' https://m.edsoo.ru/7f41c292
7 CeneknusiopraHus3mMoB. 3 1 0 bubnuotexa [JOK
OCHOBBIOHMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 PesepsHoespems 1 0 0 https://m.edso00.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 34 1 4
ITPOI'PAMME



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 KIIACC

KoanyecTBouacoB DJIeKTPOHHbIE
Ne HaumenoBanuepasae/ioB u (undpoBbIe)
n/m TEMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTuyeckunepadoTbl 06PA30BATETHHBICPECYPCHI
bubmuorexa [JOK
1 IBOMONAOHHARGHOIOT TS 9 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKkHOBEHUME U pa3BUTHE 9 0 05 bubnuorexa [JOK
JKHU3HH Ha 3eMiie ' https://m.edsoo.ru/7f41cc74
3 Opranu3mMsl U 5 0 1 bubnnoreka [JOK
OKpY’Karolasicpeia https://m.edsoo.ru/7f41cc74
4 CooOmecTBa 1 9 1 0 bu6mmoreka [IOK
DKOJIOTHUECKHECUCTEMBI https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 Pesepsroespems 2 : 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 1 25
ITPOI'PAMME ’



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Ne KoanuecTBo 4acoB JlaTa
W Temavpoka K n HIVIeH DJIeKTPOHHBbIE HU(PPOBHIE
P Bcero OHTPOJIBH PAKTHHECK y o0pa3oBaTe/ibHbIE PeCypChl
n ble padoThI ue padoTsl us
bubnnoreka IIOK
1 buonorus B cucreMeHayk 1 0 0 https://m.eds00.ru/863e6122https://m.edso
0.ru/863e632a
MeTo bl TTO3HAHUS KUBOM
B 0
2 Xl dlcromsoame psmmx 1 0 05 Bumiorexa LIOK
- ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJIOTHYECKUX OOBEKTOBY
3 Bbuonorunueckue cucTeMsl, 1 0 0 bu6nuoreka [IOK
IIPOLIECCHI U UX U3YUYECHHE https://m.eds00.ru/863e6564
4 XUMHUYECKUN COCTAB KIIETKH. 1 0 0 bu6mmoreka [IOK
Bona u muHepanbHbie conu https://m.edsoo.ru/863e674e
5 benku. CoctaB u cTpoeHue 1 0 0 bubnmnoreka [JOK
0enKkoB https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue 1 0 05 bubmuoreka [JOK
KaTaJINTHYECKOM aKTUBHOCTH ' https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha IpuMepe aMHIIa3bl
WJTH KaTajasbl)»
bu6nuorexa [IOK
! YTIEBOIBL. Jiumue! 1 0 0 https://m.eds00.ru/863e6870
8 Hyxniennosbiekucnotsl. AT® 1 0 0 bubmorexa LLOK

https://m.edsoo.ru/863e6d5c



https://m.edsoo.ru/863e6122
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

I/ICTOpI/ISI U MCTOABI U3YYCHHUA

bu6nmoreka [IOK

9 kietku. Knetounas teopus 0 https://m.eds00.ru/863e6e88

10 KieTka kak memocTHas KuBast 0
cucTema
Crpoenue 3ykapuoTHYECKOn
kieTku. JJaboparopnas padora No
2 «3ydeHne CTpoeHUsI KIETOK bubmmoreka [IOK

11 pacTeHui, >KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ffOhttps://m.edsoo
OakTepuil 1o MUKPOCKOIIOM Ha .ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax U ux
OTIFICAHHE)»

bubnnoreka IIOK

12 OOMeH BelecTB WiId MeTad0Iu3M 0 https://m.edso0.ru/863¢766¢

bubmuorexa [JOK

13 PorocuTes. XemocuuTes 0 https://m.eds00.ru/863e7c98

. bu6mmoreka [IOK

14 OuepreruaccKuii oomen 0 https://m.edsoo.ru/863e7aae
JKu3HEHHBIN ITUKIT KJIETKH.

Jenenue kineTku. MuTos.

15 JlaGoparopHas pabota Ne 3 05 bubnmnorexka HOK
«Habmonenre MuUTO3a B KIIETKAX ' https://m.edso0o.ru/863e7dc4
KOHYMKA KOpeIIKa Jiyka Ha
TOTOBBIX MUKpPOIIpEnapaTaxy

16 buocunTes 6enka. Peakius 0 bu6nuoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e

bu6nuorexa [IOK

17 Tpaucusus — OnocuHTe30eKa 0 hitps://m.eds00.ru/363e796¢

18 Hexknerounsie hopmbl :kU3HN — 0 bubmuoreka [JOK
BUPYCHI https://m.edso0.ru/863e7540

bu6nuoreka [IOK

19 DOpMbI PA3MHOKCHHS 0 https://m.eds00.ru/863e81b6https://m.edso
OPrafH3MOoB 0.ru/863e831e

20 Meiio3 0 but6mmoreka [IOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
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/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue u pa3BUTHE
MOJIOBBIX KJIETOK.
OmnonotBopeHue. JlaboparopHas

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

bu6nmoreka [IOK

21 paborta Ne 4 «M3yuenue cTpoeHust 0.5 https://m.edsoo.ru/863e81b6
IIOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpenaparax»

29 NunuBuayansHoOE pa3BuTHE 0 bubnnoreka IIOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o

23 HaCJIe,I[CTBeHHOg;(I/I 5 0 bubmioreka HOK

https://m.edso0.ru/863e86f2
M3MEHYUBOCTH
3aKOHOMEPHOCTH HACIEIOBAHUSI
24 HpI/ISHaKOII; MOHOFI/I6pI/II;[HOC 0 bubmorexa LIOK
) https://m.edso0.ru/863e8878
CKpEIIUBaHUE
o .
25 | Scon nmemone 0 BuGmiorexa [OK
https://m.edsoo.ru/863e89a4
HaCJIeI0BaHUS IPU3HAKOB
CleruieHHO€e HaclIeI0BaHUE
npu3HakoB. JlabopaTopHas pabora
o5«
| o3 ermeme s . BuSorea 10
pua ’ https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y
Jpo30(hUIIBl HAa TOTOBBIX
MHUKpOIIpenaparax»

27 I'eneruka noma. Hacnenopanue 0 but6mmoreka [IOK
MIPU3HAKOB, CIETUIEHHBIX C MOJIOM https://m.edso0.ru/863e8c60
N3MmeHunBOCTE.

Henacnencrsennas
28 W3MEHYHBOCTh. JITabopaTopHas 05 bubnmoreka [JOK

pabota Ne 6. M3zyuenue
MOAU(UKAITMOHHON
W3MEHYUBOCTH, IOCTPOCHHUE

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



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
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BApUALIMOHHOTO psifa U
BapHUAIMOHHON KPUBOW»

HaCJ'IC,I[CTBeHHaﬂ HN3MEHYHUBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 05 bubnmnoreka HOK
«AHanu3 MyTamui y 1po30Quisl ' https://m.edso00.ru/863e8efe
Ha TOTOBBIX MHUKpOIIpenaparax»
bu6nuoreka [IOK
30 I'enernka venosexa 1 0 https://m.edsoo.ru/863e8d78
O00011IEHNE 10 TEME
31 «HacnencrBeHHOCTE U 1 0
U3MEHYUBOCTb OPTraHU3MOB.
Nrorosas koHTpoJibHAsA paldoTa.
bubnnoreka IIOK
32 Cenexupst kak HayKa H IpoLecc 1 0 https://m.edso0.ru/863e9214
33 MeTobl U TOCTHKEHUS CENTEKIINU 1 0 bu6mmoreka [IOK
pacTeHUH U KUBOTHBIX https://m.edso00.ru/863e9214
34 buorexHonorus Kak oTpacib 1 0 bubnmnoreka [JOK
IIPOU3BOJICTBA https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[NPOTPAMME



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

11 KIIACC

KoanuecTBo 4acoB JJIeKTPOHHbIE
Ne uudgpoBbie
u/n Tema ypoka Beero KOﬁHTpO.}IbeIe H[%aKaneCKne mﬂ‘il:[lm 0GpazoBaTeNBHbIE
paodoTbI PaooThI y pecypebt
" bubmuorexa [JOK
1 OBOIOIHA U MCTO/IbI €& H3YHCHNUA 1 0 0 https://m.edso0.ru/863ea20e
2 Hcropus pasBuTHs IPEACTaBICHUN 1 0 0 bubnuoreka [IOK
00 3BOTIOIIUU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Mukpossomonus 1 0 0 https://m.edsoo.ru/863e9cle
[Tomynsiiust Kak >1eMeHTapHas
€MHUIIA BUJIA ¥ SBOJIOIIH.
bu6mmoreka [IOK
4 JlaboparopHas pabora Ne 1 1 0 0.5 https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIIOTHUECKOMY KPUTEPHUIOY
5 JIBroKky1ue cuibl (31eMEHTapHbIe 1 0 0 bubnuoreka [IOK
(aKTOpHI) IBOJIOLIUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EctectBeHHBII 0TOOpP 1 ero (hOpMBI 1 0 0 https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0 05 bubnmoreka [JOK
pabota Ne 2 «Oncanue ' https://m.edso0.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHU3Ma U €€
OTHOCHUTEIILHOTO XapaKkTepar»
8 Hanpasnenus u nmytu 1 0 0 bubnnoreka [JOK
MAaKpO3BOJIOLINHA https://m.edsoo.ru/863e9cle
9 HeoOpaTuMoCTh 3BOJTIONNT 1 0 0
10 Uctopus xxu3nu Ha 3emiie 1 METObI 1 0 0

e€ u3ydyeHus



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

11 ['unore3sl MpOUCXOKACHUS KUZHU 0 bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863ea5a6

12 Pa3Butne xu3Hu Ha 3emMIe 1o 3pam U 0 bubnmoreka [JOK
nepuogam https.//m.edso0.ru/863ea6be
OCHOBHBIE 3TaITbl YBOJIOIUH
PACTUTENLHOTO U )KUBOTHOT'O MUPA.

13 [IpakTuueckast padora Ne 1 05 bubnuoreka [IOK
«3y4yeHne CKONaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJITIEKLIMSIX »

14 CoBpemeHHas cucrema 0 bubnnorexa [HOK
OPraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e

bu6mmorexa [IOK

15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) 0 https://m.edso0.ru/863eac2c

16 JBxyuue cuibl ((hakTopsl) 0 bubnnoreka [JOK
AHTPOIIOTEHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTaJIUU IBOJIOLUU 0
YeJioBeKa

18 UYenoBeueckue packl U MPUPOIHBIC 0 bubnmnorexa [JOK
aJlarTaluy YeIoBeKa https://m.edsoo.ru/863eaea2
PesepBHeIit ypok. O600111€HNE T10

19 TeMe «BO3HHKHOBEHHE U pa3BUTHE 0
KHU3HHU Ha 3eMiie»

20 OKoJIorus Kak HayKa 0

21 Cpenbl 00MTaHUS U SKOJIOTUYECKHE 0 bubnnoreka [JOK
(baxTopsl https.//m.edsoo.ru/863eafec
AOuoTtudeckue (HaxTopsl.
JlaGopatopHnas pabora Ne 3.

29 «Mopdonoruyeckne 0COOCHHOCTH 05 bubnuorexa [JOK

pacTeHui U3 pa3sHbIX MECT
obutanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
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

pa3BUTHE YEPEHKOB KOJIEYCa»

bubmuoreka [JOK
23 broncckue gaxToper 1 0 https://m.edso00.ru/863eb348
DKOJOTUYECKUE XapaKTEePUCTUKU
nonynsiun. [Ipaktnyeckas pabora
24 Ne 2 «[ToncyéT INIOTHOCTH 1 0.5
TIOMYJISIIIAHA Pa3HBIX BUJIOB
pacTeHui»
o5 Coo0b1ecTBa OpraHu3MoB — 1 0 bubnnorexa [HOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
2% DKOJOTHYECKHUE CHCTEMBI 1 0 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edso00.ru/863eb46a
| S e o, | ; Busmorea 101
. DAMIAS!. https://m.eds00.ru/863eb5fa
CsotictBa skocucteM. CyKkieccus
28 [TpupoaHbIE SKOCUCTEMBI 1 0
29 AHTpPOIIOT€HHBIE SKOCUCTEMBbI 1 0
30 buocdepa — rnobdanpHas 1 0 bubnuoreka [IOK
9KOCUCTEMA 3eMJIU https://m.edso00.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 0 bubnuoteka [JOK
ouochepsl https://m.eds00.ru/863ebd16
UYenoseuecTBo B Ouochepe 3emiu.
32 1 0
Hrorosast KoHTpoJIbHAs paboTa
33 CocymiecTBoBaHUE TPUPOIBI U 1 0 bubnmnoreka [JOK
YeJI0BeYeCcTBa https://m.edsoo.ru/863ebale
PeseprubrIil ypok. O60011IeHIE TEMBI
34 «Coo011ecTBa u YKOJIOTUYECKUE 1 0
CUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
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/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI IS YYEHUKA

* buonorus, 10-11 wmaccel/ BaxpymeB A.A., bypckuit O.B., Paytnan A.C.,
Pomnonosa E.M., Pozamo M.H., OO6mectBo ¢  orpannueHHOU
OTBETCTBEHHOCTHIO «bamaccy
* buonorus, 11 xmacc/ Ilonomapéra N.H., Kopuunora O.A., Jlomummaa T.E.
u apyrue; noja penakiueit [lonomapéroit M.H., OOmecTBO ¢ orpannueHHON
OTBETCTBEHHOCTBIO W3 narenbckuit LEHTP «BEHTAHA-T'PADy;
AKIMOHEPHOE 00111eCTBO «3naTenbCcTBO «ITpocsemieHue»
» buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pybnor A.M. u
npyrue /Ilox pen. ITaceunnka B.B., AkunonepHoe o61miectBo «/3maTenbcTBO
«ITpocsemieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
O6mas 6uosorust. bazossiii ypoBenb. 10-11 kiacc. Meroauueckoe mocoodue,
aBTopsbl: [laceunnk Bragumup BacunseBuy.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HMHTEPHET

https://educont.ru/?ysclid=Im4r8eqrp2765013268
https://resh.edu.ru/?ysclid=Im4r96d9sg895078057



		2023-10-11T11:36:46+0700
	МУНИЦИПАЛЬНОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 156 ИМЕНИ ГЕРОЯ СОВЕТСКОГО СОЮЗА ЕРОФЕЕВА Г.П."




