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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUECKYIO OCHOBY ISt
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxkeHuss PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jei, CcoJepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW IPUPOJIBI U 00ECTICUCHUH
CYILLECTBOBAaHMS 4esioBeueckoro obmiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/ieNIEHbl OCHOBHBIEC (DYHKIIMK IPOTPaMMBI 110 OMOJIOTUH U €€ CTPYKTYpA.

[IporpaMmMa 1o Ouosoruu maéT TMpeaCTaBICHHE O IeNAx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE MPEAMETHOE
COJICp)KaHUE, €ro CTPYKTypy, pacopeleieHue II0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
npoluecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXcsl.

B nmnporpaMmme 1o OuOJIOTMM TaKXe YYUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEIbHOCTH/YUEOHBIX JEHCTBUM OOYydYalomMXCAd MO OCBOCHHUIO COAECpPKaHUA
OHOJOTNYECKOr0 00pa30BaHUsI.

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
GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, LHEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, TPEACTABICHHUIN O 3J0POBOM
oOpa3e >XKM3HM U OEpEeKHbIM OTHOILLIEHUEM K OKpYXKarolled NpUpOAHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOCHHUU JKUBBIX CUCTEM PA3HOI0 PaHra M CYLUIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOILIECCOB B MPOTrpaMMe MO OHUOJIOTMH YJEJIEHO BHUMAHHE HMCIIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU JUIsl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCle: NpO(QUIAKTUKK HACIEACTBEHHBIX 3a00JI€eBaHUN 4YeIOBEKa, MEIMKO-
Te€HEeTHYECKOTrO KOHCYJIbTUPOBAHUA, 000CHOBaHUs AKOJIOTUYECKU
1[EJeCO00pa3HOro MOBEICHUS B OKpY)KaroUled NpUPOJHOM cpele, aHaiu3a
BJIUSIHUSA XO3SMCTBEHHOM JESITENbHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HANIPaBICHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOIUMOCTHIO OOeCTIeUeHUSs
YCIIOBUM ISl pEUIEHUS] OJJTHOM M3 aKTyaJbHBIX 3a/1ay IIKOJbHOTO OMOJOTUYECKOTO
oOpa3zoBaHus, KOTOpas mpeanosaraeT GOpPMHUPOBAHHE Y  OOYYAIOIIMXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIMHAMUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHPA.



buonoruss Ha ypoBHe cpeaHero oo6imiero oOpa3oBaHUS 3aHMMAET Ba)KHOE
Mecto. OHa oOecrieunBaer (popMUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHW3alldd M HBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIHMOHATIBLHOM TPAaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, IKOJIOTHYECKOTO MBIIUICHHS, IEHHOCTHOTO OTHOIIIECHUS K KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3nHaueHrne GMOIOTUSI UMEET TAKXKE JJIsl PEeLICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeIHero  odmero  o0pa3oBaHUsA,  COIHAIM3AINU
oOyuarouxcs. M3yuenne 6MoI0ruu 00ecreurnBaeT yCioBus sl (hOPMUPOBAHHUS
UHTEIJICKTYyalbHBIX, KOMMYHUKAIIUOHHBIX ¥ HWH(GOPMAIMOHHBIX  HAaBBIKOB,
ACTETUYECKON KYJIBTYpPBHI, CIOCOOCTBYET WHTErpaluil OMOJIOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O IpeJHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» cocraBUIM OCHOBY MJi1 ONPENCNICHHS MOJIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEP’KaHUsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OOy4aroIuecs: TOJDKHBI OCBOMTH 3HAaHWA W YMEHHs, 3HAUYUMBbIC IS
dbopmupoBaHusi O00OIIEH KyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKPYKAIoLIEeH MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MOpaKTUYECKo AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 POpMUpOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro oOpa3oBaHMUsL.

CTpyKkTypupoBaHHE COEpXKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMHM OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHUs 3HAHUH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOW MPUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLIUE COAEpKATENbHbIE JINHUN: «brosnorus kak Hayka. Merozasl
HAay4YHOIro TNo3HaHus», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasve OpraHM4eCKOro MHpay,
«IBOIOIMS KUBON NPUPOJB, « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

[enr m3yuenus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJICHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETeHHE YMEHMU
UCIIOJIb30BaTh ATH 3HAHMS A TPAMOTHBIX JEHCTBUI B OTHOIICHHWU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3IMUHbIX KU3HEHHBIX MPOOIIEM.

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



OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHHM O OMOJIOTMUYECKUX TEOPHUSX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TMIIOTE3aX, IPaBUiIaxX, CIyXKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX HAay4YHOI'O MO3HAHMs, CTPOEHUH, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOTO 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
OMONOTMM HAy4YHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJEHHE Yy oOywarommxcsa oOmeil KyabTypbl, (GYHKIIMOHAIBLHOU
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 YMEHHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUECKOH JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM JKHBOU
IPUPO]IbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHUS K HEH, COOIIO/IEHUS AITUUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

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

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B MOBCETHEBHOM JKU3HU IS
OLIEHKH TIOCJIE/ICTBUI CBOEH JEATETLHOCTH MO OTHOIICHUIO K OKPY’KaIoIIeH cpene,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOuiero o6pasoBanust «buonorusi», uzydaemas Ha
0a30BOM YpOBHE, SIBISIETCS 00s3aTENbHBIM YYEOHBIM IMPEAMETOM, BXOASILKUM 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 Hegemo), B 11 kimacce — 34
yaca (1 gac B Hezento).



COAEPXKXAHME OBYUYEHUASA
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:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KHUBOU MPUPOJIBI».

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Jcrmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCUCTEM M UX pa3HOOOpa3ue. Y pOBHU OpraHU3aluu OMOCUCTEM:
MOJEKYJISIPHBIN, KIETOYHBINA, TKAHEBbId, OPraHW3MEHHBINA, MOMYJSLHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IIEHOTUYECKUI ), OMOCEpHBIi.

JemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHYECKHM COCTaB KJIETKA. XHMHUYECKHE BJIEMEHTBhI: MaKpOAJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bosia 1 MUHEpanbHbIE BELIECTBA.

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

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASl, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.

depmeHTHl — Ouosiormdyeckue Kkartanuzatopel. CTpoeHue (epmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas cneuu@uunocts. KodepmeHTsl. BuTaMuHbI
OTanuust GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.

VYraeBoasl: MoHOcaxapuibl  (TJIIOKO3a, pubo3a ©  Je30KCHUpud03a),
aucaxapuipl  (caxapo3a, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronornyeckue GyHKIIMM YTII€BOIOB.



Jlununaer:  Tpurmuuepuasl, dochomunuabl, crepouasl. [uapoduasHO-
ruapodoOHble  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HyKJIenHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune u ¢pynkunu PHK.
Bunasl PHK. AT®: ctpoenue u pyHKIIHIH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEUCTBUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak uenoctHass »xuBasg cucteMa. OOImKMEe TPU3HAKUA KIIETOK:
3aMKHyTas HapyxHasi memOpana, moisekyibsl /IHK kak reneruueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tumsl KIETOK: »JyKapuoTHUecKas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOCHHMSI MpOKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHHe
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUSA PACTUTEIBHOM, >KUBOTHOM H
IrpUOHON KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [lutomnasma u eé
opraHouibl. OgHomemMOpanHbie opradHousl kietku: JIIC, ammapat ['onbmxw,
Tu30coMbl. [107yaBTOHOMHBIE OpPraHOM[Ibl KIIETKH: MHUTOXOHIPHUH, IIJIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApHM U Tuiactua. Buner mmactun. HememOpanHbie
OpraHOMJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKUA. OYHKIIUK OpTraHOUI0B KJIETKU. BritoueHus.

Anpo — perynatopHslid HeHTp KieTku. CTpoeHue snpa: siaepHas 000JouKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

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

[unarpammer:  «PacnpeneneHne XMMHUYECKMX JJIEMEHTOB B HEXHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOLIEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes 0enka», « CTpoeHrue MOJIeKyJIbl OenKay,
«Ctpoenue ¢epmenta», «HykmenHossie kuciorel. JJHK», «CtpoeHne mMoseKkybl
AT®», «CtpoeHne 3yKapuOTUYECKOM KIETKW», «CTpOEHHE KMBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHOM KIETKH», «CTpPOEHHUE MPOKAPUOTUUECKON KIETKU,
«CTpoeHue saapa KIETKN», « Y TIeBOAb, «JIMnuas.

OOopynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyIOBaHUE MJi IPOBEACHHUS
HAOJIOICHUM, W3MEPEHMM, SKCIIEPUMEHTOB, MUKpONpPENaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpe aMUIa3bl UM KaTalas3bl).



JlaGopatopnast pabotra Ne 2. «l3ydeHwe CTpOo€HHS KIETOK pacTEHUH,
’KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpernapaTax U Ux
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL 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 reTepoTpodHbIA. Pois dhepmeHToB
B 0OMEHE BEIIECTB M MPEBPAICHUU YHEPTHUH B KIIETKE.

®otocunre3. CperoBas u TemHOBasg (a3pl (oTocuHTe3a. Peakiuun
dotocunteza. IpdexTuBHOCT PoTocMHTE3a. 3HAUCHHUE (HOTOCHHTE3A IS KUZHH
Ha 3emsie. BiusHue ycrmoBuid cpeasl Ha (OTOCUHTE3 M CITOCOOBI TIOBBIIIEHUS €TO
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTe3. XEeMOCUHTE3UpYIoIIe OakTepuu. 3HAaUCHUE XEMOCHHTE3a IS
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenne u ero Buabl. KuciopogHoe OKHCIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnurenbHoOe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peaknuun wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil MH@oOpManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuusa — Matpuusblii cuHTe3 PHK. Tpancmsauus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Posb pubocom B
onocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. cTopust oTkpsiTus Bupycos (/1. W.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnn pacrteHuii, >XMBOTHBIX M YEJIOBEKa, BHI3bIBAEMbIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUIY) — BozOyaurens CIIM/]a.
OOpatHast ~ TpaHCKpUIIIMA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs] BUPYCHBIX 3a00JICBaHUM.

JdeMoHCTpauu:

[Toptpetsr: H. K. Konsuos, /1. 1. UBanosckuii, K. A. Tumunpsses.

Tabnuipel 1 cxembl: «Tunbel nutanusy, «Metabomuzm», «MUTOXOHAPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepunodarn», «Crpoenune u xuzHeHHbld nuki Bupyca CIIN/da,
oakTepuodaray, «Pemnukarnus JJHK».

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

Tema S. Pa3MHOKeHHe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.



Krerounslii 1TUKII, WM JKWU3HEHHBIM NHMKI KiIeTku. MHTepdaza m MuTo3.
[Ipoueccnl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0op — KapHOTHIL
JIMTION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE Ha0OPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PAa3MHOKEHUSI M  WHIWBUAYAJIbHOTO  Pa3BUTHUSA
OpraHU3MOB.

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

[Iporpammupyemasi rTuOEIb KJIETKH — arlonTo3.

@DopMBbI pa3sMHOKEHHsI OPraHU3MOB: OecIoyioe U mosoBoe. Bunpl 6ecrnonaoro
Pa3MHOXKEHUS: JIEJICHUE HaJBOE, ITOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKE, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHHE
OpPraHU3MOB, €r0 3HAYEHUE JJIS CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUSI OT OECTIOJIOTO.

Meiio3. Cranun meio3za. IIpouecchl, MPOUCXOIAIINE HA CTagusX MeWo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl MOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie Kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHHWE W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30uj, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK M clepMaTo3ouaoB. OMIogoTBOpPEHUE.
[TapTeHorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHOHAIBLHOE Pa3BUTHE
(3MOpuorenes). Jrtarbl SMOPHOHAIBLHOTO Pa3BUTUS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazBuTHE. THIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsMoe (JIMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pa3Butue pacreHuii. OHTOreHEe3 I[BETKOBOI'O PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JdeMoHCTpaUu:

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

O6opynoBanue: MHKPOCKOTI, MHUKpOTpenapaThl «CriepmMaTo30Hu b1
MJIEKOIIMTAIOLIETO», «SIMIEeKIeTKa MIeKonuTaromero», «Kapuoknaes B KIETKax
KOpelIKa JIyKa», MarHuTHas MOJieNib-alniuinKanus «Jlejgenue KIeTKu», MOJIelb
JIHK, Mmonenp metadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:



Jlabopatopnast pab6ora Ne 3. «HabGmomenme MuTO3a B KJIETKaX KOHYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

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

Tema 6. HaciieicTBEHHOCTH M1 KBMEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mctopus pa3Butus reHeTUKU. Poibs nuronoruu
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToapl TEHETHKH (THOPHIO0IOTHYCCKUH,
UTOTCHETUYECKUH, MOJEKYISIpHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHUE
noHATHsA. [ eHeTn4YecKasi CHMBOJIMKA, HCMOJIb3yeMasl B CXEMAX CKPELIMBAHUMN.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIECHHbIE ['. Menpaenem.
MoHorubpuHoe CKpenBaHue. 3aKkoH eauHooOpasus THOPHUIOB TIEPBOTO
nokojeHusd. [IpaBuno JOMUHUpOBaHHUS. 3aKOH paCUICIJICHUS MPU3HAKOB.
I'unioresa yuctoTsl ramer. [1oiHOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacIleOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanu3upyromee cKkpeumpanue. crnoap30BaHne aHAIN3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUSI TEHOTHUIA OCOOH.

CuerienHoe HacnefoBanue npuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HAaCJIEJOBaHUIO IeHOB. HapylieHne cuerieHus reHOB B pe3yJibTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTH. | eHeTHYeCKue KapThl.

['eHetnka mosa. XpoMOCOMHOE ONpEAETEHUE Moyia. AYyTOCOMBI U MOJIOBBIE
XpoMocOMBI. ['oMorametrHsie W reTreporaMeTHble OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHunBOCTh. BB ”3MEHUYMBOCTHU: HEHACIIECICTBEHHAS U HACJIEACTBEHHAS.
Pomp  cpempl B HEHACIEACTBEHHOM  M3MEHUYMBOCTU.  XapaKTEPUCTUKA
MO (DUKAITMOHHONW M3MEHUYMBOCTH. BapuarimoHHbIN psl M BapuallMOHHAS KPHUBas.
Hopma peakuuun npuszHaka. KoauuecTBEHHbIE M KauyE€CTBEHHBIE MPU3HAKU U HX
HopMa peakimu. CBolicTBa MOAU(MUKAITMOHHONW N3MEHYHNBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIMYECKas, W3MEHUMBOCThb. KoMOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTalimoHHasi U3BMEeHUYMBOCTh. Kitaccudukanust MmyTaiiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYKMHBI MyTaluid. MyTareHHbie (paKTOpBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HaclieAcTBEHHOM n3menunsoctu H. M. BaBuiiosa.

Buesnepnast HaCI€ACTBEHHOCTh U U3MEHUYNUBOCTD.

I'enetnka yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOALI TE€HETUKH
YyeJIOBEKa: reHeaIOTHUYCCKUM, ONTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUH,
MOJICKYJISIPHO-T€HETUUECKHA. CoBpemMmeHHOe ONPEECIICHUE TE€HOTHIIA:
ITOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[11P-ananu3a. HacnencTtBenuble 3a0o0jcBaHUsS 4YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HN C HACJEACTBEHHOM MPEIPacoyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comarnueckue H reHepathBHble MyTanuu. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI



3I0POBOTO 00pa3a KW3HU, TUATHOCTUKH, TPOPUITAKTUKH U JICUCHUS TEHETUICCKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAYEHUE MEAUIIMHCKOM
IEHETHKHU B MPEAOTBPAILICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JdeMoHCcTpanuu:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U €TI0
[UTOT€HETUYECKAasT OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelMBaHHE,
«lluTonornyecknue  OCHOBBI  AWUTHOPUAHOTO  CKpemMBaHUM»,  «Meosy,
«B3auMoznencTBue ajIeNbHBIX T'€HOB», «l'€eHeTHMYecKne KapThl pacTeHUH,
KUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUCIUIECHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buibl
U3MEHUYMBOCTHY», «MoaudukaloHHas W3MEHUYMBOCTH», «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpymnim KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: MojeNu-amIuKanun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKOIl W MHKporpenapaT «Jlpo3odpuna» (Hopma, MyTanuu
(GbopMBI KPBUIBEB M OKPACKH Tela), repbapuii «I"opox moceBHOM.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlaGoparopHas pabotra No 5. «M3yueHue pe3yJabTaTOB MOHOTHOPHUIAHOTO U
JUTUOPUAHOTO CKpPEUIMBaHUs Y AP030(PUIIbl HA TOTOBBIX MUKpOTIPENapaTax.

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

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

[Ipaktuueckass pabora Ne 2. «CocTaBieHHe W aHAJIU3 POAOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuus Kak HayKa U MPOLECC. 3apOXKICHUE CEIIEKUUU U JOMECTHUKAIIUS.
Yuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS U MHOT00Opasus
KYJbTYPHBIX pacTeHUM. LIeHTpbl MPOUCXOXKIAEHUS AOMAIIHUX XKUBOTHBIX. CopT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAIbHBIN OTOOPHI B
CENEKIIMM pPACTEHUNW U KUBOTHBIX. OILEHKa JKCTephepa. bIM3KOpoaCTBEHHOE
cKkpemuBaHue — uWHOpuAMHT. Yucras nuaus. CKpelmIMBaHUE YUCTBIX JIUHUH.
['eTeposuc, win rudpuaHas cuia. HepoJaCcTBEeHHOE CKpEIIMBaHUE — ayTOPUIWHT.
Otrnanénnas rubpummzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes wu
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUSA CEJIEKIMH PACTEHUH, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomoObmHantHoW JIHK wu Tpancrennsix opranumszmoB. Kierounas
nHxeHepus. Kietounsle KyJbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.



KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTHUBHBIX CEIbCKOXO03SIMCTBEHHBIX OpPraHnu3MoOB.

OKOJIOTHYECKHE u DTUYECKHUE poOJIeMBL. I'MO - FeHETUYECKHU
MOU(DUITMPOBAHHBIE 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 1oMamHuX KMBOTHBIX», «CopTa KyJIbTYPHBIX
pactenui, «OtnanéHnas rudpunusanus», «Paboter akagemruka M. @. BaHoBay,
«Ilomumnongus», «OOBEKTBI OHOTEXHOJOTHM», «KileTouHbIE KYyJIBTYpBl H
KJIOHUpOBaHKE», « KOHCTpyupOBaHUE U MEPEHOC F'€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHuid, repoapuit «CelbCKOX03sIIICTBEHHBIE PACTECHUS.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

Okckypeusi «OCHOBHBIE METOJBI M JOCTHKEHHS CEJIEKIMM PacTeHUH WU
YKUBOTHBIX (Ha CEJIEKIOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOpaTOpUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OHOJIOT M.

[Ipeanocbulkn BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUH. OBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OMOJIOTUU U APYTHUX HAYK.

CBuzerenbctBa HBoMONMU. [lameoHTONOrMYeCKHe: MOCIEN0BATEIbHOCTD
NOSIBJIEHUS BHUJIOB B MAJICOHTOJOTMYECKOW JIETONMMCH, TEPEXOJHbIEe (OPMBI.
buoreorpadguueckue: cxoncTBo U paznuuue GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUUMsl SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, AHAJIOTHYHbIE,
pYJUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMUYECKHE: CXOICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKUX MMyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
JnapBUHM3MaA. J[BWIKyIME CHUJIBI 3BOJIONUMU BHUIOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOINPEAEIEHHAs] U3MEHUYHUBOCTb,
O0opb0a 3a CylleCTBOBAaHKE, €CTECTBEHHBIN O0TOOD).

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

MuxkposBosornus. [lomynsuus kak eAMHUIA BUAA U SBOJIOLUH.

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

EctecTBenHbIii oTOOp — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.



[TpucnocoOneHHOCTh OPraHM3MOB Kak pe3ynbTaT sBoiouuu. [Ipumepst
MPUCIOCOOJIEHUI Yy OopraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

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

MakposBomonusi. DopMbl  HBONIONUU:  (puUileTUYECKas, JMBEpreHTHas,
KOHBEpIreHTHas, mapasuiesbHas. HeoOpatuMocTh 3BONIOIUY.

[IpoucxoxkieHne OT HeclenualTu3upOBaHHbIX MpenakoB. [Iporpeccupyromas
crenuann3anysa. AIanTUBHAs paJnAaLysl.

JlemoHncTpanum:

[Toprpetsr: K. JIunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMuecKOro Mupa Ha 3emiiey, «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcrecTBeHHBIH 0TOOP», «MHOroobpasue copToB pacTeHHID,
«MHuoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuu»,  «MyrtamronHas
U3MEHUYUBOCTHY, «Apomopdo3b», «Unuoamantanmum», «OOmas aereHepanusy,
«/IBmwxymue cuibl sBomonuny, «Kapra-cxema wapuipyta myrtemectBus Y.
Hapsuna», «bopbba 3a cymiecrBoBanue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHUECKOE BU00OPAa30BAHUEY.

OO6opyioBaHME: KOJUIEKIIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0oOp IUIOOB U CeMsH, KoyuieKus «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJIEHUN y
KUBOTHBIX», MOJENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAsT MOJENb
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», wMojenb ammukauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTarud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

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

JlaGoparopHnas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONUSI. AOMOTEHHBIM CHUHTE3 OpPraHWYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W HX SBOJIOLMUS.
dopMUpOBaHUE OCHOBHBIX T'PYIII KUBBIX OPTAHU3MOB.



Pa3Butue xu3Hu Ha 3emie no 3paMm u nepuonam. Karapxeil. Apxelckas u
npoTepo3oiickas dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUHUCKUH,
OPAOBUKCKHUH, CHLITYPUMCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »pa W €€ TMepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIN,
AHTPOIIOTEHOBBIN.

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

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

DOBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornoreHesa. (CxojacrtBa u
pasnyus 4eJoBeKa U )KUBOTHBIX. CHCTEMAaTHUECKOE MOJI0KEHNE YEIOBEKA.

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

OCHOBHBIE CTaIMM W BETBH 3BOJIOLNN YEJIOBEKA: aBCTPAIOIUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasammi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickasl),  Herpo-aBCTpaJioMjaHAas  (PKBaTOpHAJIbHAs),  MOHTOJIOHIHAS
(a3uarcko-amepukaHckas).  UepTbl  MPUCTIOCOOJIEHHOCTH  MpEJCTaBUTEICH
YEJIOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHUS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmuupel 1 cxembl: «BosnukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKuUBOTHas  KJIETKay,
«IIpokapuoTtnueckast kieTka», «COBPEMEHHAsi 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 pachhy.

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:



[TpakTuueckas pabora Ne 1. «/3yueHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

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-BO3JYyIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.

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

Abuotnyeckue (aKTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPHUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBHUIO  aOMOTHYECKUX  (DaKTOpPOB.
buonornueckue puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHLUsI, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koonepamus,
MyTyajlu3M, KOMMEHCAIU3M (KBApTHUPAHCTBO, HaXJICOHMYECTBO). AMEHCAIU3M,
HeUTpaiu3M. 3HaueHHEe OMOTHYECKUX B3aUMOJEHCTBUN [UJISI CYIIECTBOBAHUS
OpPTraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuka 4uCIEHHOCTH MOMYJISIIUA U €€ Perysus.

JlemoHcTpanum:

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

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3eminy, «Cpenpl 0OMTaHUS
opranu3MoBy», «®dDoronepuoausm», «llonmynsaiun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJISIUU HHDY30puu-Tyhenbkuy, «llumieBbie menm.

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 padota Ne 2. «IloncyéT NI0THOCTH NOMYISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buapl-momuHantel. CBs3M B
OHoIIEHO3E.

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



OcHOBHbBIE TIOKa3aTENIM HKOCHUCTEMBI: OHOMacca, MPOAYKLHA. IDKOJIOTHYECKHE
nupamMuibl: MPOAYKUMH, YHCIEHHOCTH, Ouomaccel. CBOMCTBAa 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
VI 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. ['panuriel, 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 UKIIBI 3JIEMEHTOB (yIjiepoJa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Ounopa3Ho0Opasus Kak OCHOBa ycToH4YMBOCTU Ouocgepsl. OCHOBA pallMOHAIBHOTO
YOpaBJIEHUS NPUPOJHBIMU pECypcaMd U HUX UCIHOIb30BaHUE. JlOCTHXKEHUS
OMOJIOTMU U OXpaHa MPUPOJIbI.

JlemoHcTpanum:

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

Tabmuubl u cxemsl: «llumieBbie nenu», «bUOLEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanusy, «IKoJOTHYECKass NUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA ITUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPOIIOTEHHBIE ~ BO3JCWCTBHS Ha IpuUpody», «BaxHelmme UCTOYHUKHU
3arpsA3HEHUs] BO3AYyXa U IPYHTOBBIX BoA», «IlouBa — Ba)KHEWIIasi 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 KOJJIEKIIMM pacTeHUH U
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMYECKUM TPYIIaM OJHOTO BHJA,
Kpachnas knura Poccuiickoit ®enepaunu, u300pakeHUs OXpaHSEMbIX BHUIOB
pAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOIPAMMBI 110
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 OCBOCHUSA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHME COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCS POCCHHCKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACJICHUIO, HaJlWyMe MOTHUBAllMM K OOydeHHio  OHOJIOTrHuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUM JMYHOCTHU HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU YCTAHOBKAMM, TPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oBaHus, HAJIUYHME HDKOJOTHMUYECKOTO0 IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KU3HEHHBIC TITAHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MHpeaMeTa «bUuonorusy AOCTUTAIOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMUA, ICTOPUUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH TO3WIMHM JIMYHOCTH, TMATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPY/Ja U CTapIIEMy MOKOJIEHUIO,
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 OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI pYKOBOACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PACHIUPEHHE >XHU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOILIECCE pean3alliid OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaKIaHCKOT0 BOCTIMTAHUS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyYaIOIIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

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



FOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4E€OHBIX M TMO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
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 LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MPHU OOCYXJCHUU CIOPHBIX BOMPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJOHTEPCKOU JAESATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

chOpMHUPOBAHHOCTh POCCHUMCKOU rpaXXJaHCKOU WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IIEpE]
Ponunoi, ropaoctu 3a CBOW Kpai, cBOWO PoauHy, CBOM S3BIK U KYJIBTYPY,
IIPOLIIOE M HACTOSIIEE MHOTOHALIMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACIIEAUIO U NAMSITHUKAM MPUPOLBI,
IOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHOJIOTUM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTRA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJMUTENISAM, CO3JaHUI0 CEMBbU Ha 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 SMOLIMOHAIBHOTO BO3JECUCTBUSA )KUBOU ITPUPOJIBI U €€ IEHHOCTH;

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

5) ¢pusuueckoro BocnuraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 310POBbS U
IMOIMOHAJILHOIO 0JIaronoJIy4Yns:



NOHMMAaHME W pealu3alus 3J0pOBOro U Oe3omacHOro olpa3a >XKHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBWJ 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;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX NMPUBBIUEK (YIMOTpEOICHUs
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

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

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOU
HaANpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIBbHOCTD;

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

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHMIO U C€aMOOOpPa3OBaHHIO Ha
MPOTSIKEHNUU BCEH KU3HU;

7) 3KOJI0rH4eCKOro BOCIIMTAHUA:

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

MOBBIIIICHUE YPOBHSI JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNKOB W OIGHKM UX BO3MOXHBIX TOCJHEACTBUNA ISt
OKPYKaIOUIEN CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TMPoOJIeM, CBSI3aHHBIX C PAIMOHAIBHBIM
MPUPOOIIOIb30BaHUEeM  (COONIOZCHNE  TpaBWUJI  TOBEACHHS B NIPUPOJE,
HaIpaBJICHHBIX HA COXPAaHEHUWE PABHOBECHUS B JKOCHUCTEMaX, OXpaHy BHJIOB,
PKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JICMCTBUM, MPUHOCAIIMX Bped  OKPYKaArOIIEH
NPUPOAHON Cpelie, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh UX;

HAJIMYKUE PA3BUTOTO SKOJOTMUYECKOTO MBIILICHUS, YKOJIOTHYECKON KYJIbTYPHI,
OmbITa NEATEIIbHOCTH JKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOACTBOBATbCS UMM B I[O3HABATEIIbHOM, KOMMYHUKATUBHOM M COLMAJIbBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUUECKOHN JESITEIHHOCTH SKOJIOTHYECKON
HaIpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:



c(OPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH M OOILLECTBEHHOW NPAKTHKU, OCHOBAHHOIO HA AMAJIOre
KYJIBTYP, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

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

NOHMMaHUE creunpuKy OMONOTMM KakK HayKH, OCO3HaHUs €€ pojlu B
(OpMUPOBAHNUN PALMOHAIBPHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YeJOBEKa U
o0IiecTBa, B MO3HAHUHM MPHUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpodiIeM
COXPaHEHUs PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OWOJIOTUH JJISi COBPEMEHHOW IMBHIIM3ALINU:
o0OecrieyeHrss HOBOTO YpPOBHSI Pa3BUTHSA MEIULMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  peIIaTh PeCcypcHble  TpPOOJIeMbl  pPa3BUTHUSA
4eJI0BEYECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIbHOMY
UCIOJIb30BAaHUIO TPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHHIO HOBBIX CTaHIApTOB
AKU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUH OHOJOTMYECKMX 3HAaHUW B LEJAX
NOBBILIEHUSI OO0IIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4acTu (PyHKIMOHAJIBHOW T'PaMOTHOCTH oOydaromuxcs, GopMupyeMoil
IIPU U3y4YE€HUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh TMOJy4Yaemble 3HAHWS I aHaluu3a u
OOBSICHEHHSI SIBICHUN OKPYKAIOIIETO MUPAa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYECHHS Ha OCHOBE HAaydHBIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
peleHus: npo6JyieM B peasbHBIX )KU3HEHHBIX CUTYalLINAX;

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

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yibTaThl OCBOCHHS yueOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHMUS MHUPOBO33PEHUSI OOyUYaIOIIMXCA
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIeHayYHbIE MOHATHUS, OTpa)Karolue
LEJIOCTHOCTh HAy4YHOW KapTHHBI MHUpa M CHEUU(PUKY METOJOB TMO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEpPrusi, SABJICHHE, MPOLECC,
CUCTEMA, Hay4YHbIN (aKT, MPUHLMUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIEJOBaHUE,  HAONIOeHWEe, U3MEpPEeHHe, OKCIEPUMEHT U JIpYrux),
yHUBEpCalIbHbIC Yy4eOHBbIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,



PETYJISTUBHBIE), oOecrevynBaromne dbopmupoBanue (YHKIIMOHATEHOM
IPaMOTHOCTH W  COLMAIbHOM KOMIIETEHUMU OOYy4YaloluXcs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIE MEXAUCIUTUIMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHble y4eOHbIE JIEUCTBUS B
MO3HABATEJILHON M COLUANIbHOM MpPaKTHKE.

MertanpenMeTHble Pe3yJbTaTbl OCBOCHMSI MPOTPAMMBI CPEIHEro OOIIEero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OBaaneHue YHHUBepPCAJIbLHbIMH y4eOHBIMU NM03HABaTeJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JOTHYECKHUE TeiHCTBHA:

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

WCITOJIb30BaTh TPU OCBOCHUHM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIMLIICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJOTUYECKUX TMOHATUM (BBIICTSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

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

UCIIOJIb30BaTh OMOJOTUYECKUE TTOHATHUS IS OOBsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU TIPUPOJIBL;

CTPOUTH JIOTHUECKHE PACCYXICHUS (MHIYKTUBHBIC, IEAyKTHUBHBEIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TIPOTUBOPEYHS B pPaccMaTPHBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/ICITbHBIE cpencTtBa  JUIS  IIPEICTABIICHUS
CYIIIECTBCHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a
TaK)K€  TMPOTUBOPEUMH  PaA3HOTO  pOJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH(OPMAITMOHHBIX UICTOYHUKAX;

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

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

KOOPJIMHUPOBaTh ¥  BBHINIOJNHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEaTHBHOE MBINIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbI€ HCCJIEI0BATEIbCKHE eHCTBUS:

BJIAJICTh HABBIKAMH y4EOHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOIOB PEIICHUS MPAKTHICCKUX 3a7a4, TPUMEHEHHUTO
Pa3IMYHBIX METOJIOB ITO3HAHHSI,

WCIIOJIB30BATh PA3IMYHBIE BUJIBI JCSITEIBHOCTH IO TOJYyYEHHUIO HOBOTO
3HAHMS, €Tr0 WHTEPHpeTalnH, MNPeoOpa3OoBaHUI0O M TPUMEHEHUIO B Yy4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPHU CO3/IaHUH YI€OHBIX U COIUATBHBIX TIPOEKTOB;



(dbopMUpOBaTh HAYyYHBIN TUI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATUSIMU U METOJIaMU;

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

BBISIBJISITh NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3ajJauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAWTh apryMEHThbl Ui J10Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 33/1aBaTh IapaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh IIOJyYEHHbIE B XOJE€ pEIICHHS 3aJayd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOIHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYILECTBIISATh IEJICHAIIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIOCOOOB
JEHUCTBUS B MPOGECCHOHATBHYIO CPEy;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U MPAKTHUUYECKYH 0O0JacTu
KU3HEIEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTe;

BBIIBUTaTh HOBBIE HJIE€U, NpEUlaraTh OPUTMHANbHbBIC MOJAXOAbl U PELICHHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, IOIYCKAIOIINE aIbTEPHATUBHBIC PEILICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHUKAX MH(OpMALMU (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
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

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

npuoOpeTaTh OMNBIT HCHOJB30BaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHA, COBEPUIEHCTBOBAThH KYJBTYPy AaKTUBHOT'O MCITOJIb30BAHUS PA3JIMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaIbHYIO  (GOpMYy  IpEeACTaBICHUS
ounonornyeckor uHpopmalmu (cxembl, rpaduKku, TUarpaMMbl, TaOIHIIbI, PUCYHKU
H Ipyroe);

UCIIOJIb30BaTh HAyYHbIM A3BIK B KayeCTBE CpeAcTBa NpH paboTe C
Ovonornyeckod HMHPOpMalUMEH: MTPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTeMaTUYeCKUe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaIJISIHOCTH;

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

OBiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH 1€HiCTBUSIMM:

1) o6menmne:



OCYILIECTBISITh KOMMYHHUKAIIMK BO BCeX chepax )KM3HU, aKTUBHO Yy4aCTBOBATh
B JMAJIOTe WJIM JIMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHUS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeaJiaraeMoun
3a/1a4d, YYUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIUN APYIUX YYAaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HeEBepOaJbHbIE CpEJCTBAa OOIICHMS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HUKHOBEHUS KOH(IMKTHBIX CUTYyalluH,
YMETb CMATYaTh KOH(M)IUKTHI U BECTH MIEPETOBOPHI;

BJIAJETh Pa3IM4YHBIMU CIIOCOOAMHM OOILIEHUS M B3aMMOJIECHUCTBHS, TOHUMATh
HaMEPEHUs IPYTUX JIIOJIEH, IPOSABIIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTD:

MIOHMMATh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUILYAIbHOU
paboThI IPH pellIEeHUH OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS NPU pelICHUH yueOHOU 3a1a4H;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX AEMCTBHM € y4éToM OOLIMX
MHTEPECOB M BO3MOYKHOCTEN Ka)KJOr0 YjI€Ha KOJUIEKTHBA,;

IPUHUMATh LEJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Y4YaCTHHKA KOMaHIbl B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTb HOBBIE IPOEKThI, OLIEHMBaTh WJEW C TO3WLUUUA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh IMO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJiaieHne YHUBEPCAJIbHBIMH PEeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KU3HEHHBIX U yU€OHBIX CUTYyAITUsX;

BBIOMpPAaTh HA OCHOBE OHWOJIOTMYECKMX 3HAHUW 1I€JIEBbIE M CMBICIOBbBIE
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
NEeATETbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;



JieNlaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBAThH €ro, OpaTh OTBETCTBEHHOCTh
3a pelleHHe;

OIICHUBATH MPHOOPETEHHBII OIBIT;

CIOCOOCTBOBATh (OPMHUPOBAHHMIO M TPOSBICHHIO IMHPOKON JPYIUIIMH B
pa3HbIX 00JacTAX 3HAHWH, MOCTOSHHO IIOBBIIIATH CBOW 0Opa30BaTE/IbHBIA M
KYJbTYPHBIN YPOBCHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHTYallUsM, BHOCHTh KOPPEKTHUBBI B JIEATCIBHOCTD,
OILICHHBATh COOTBETCTBUE PE3YJILTATOB IICIISIM;

BJaJCTh HAaBBIKAMHM  IIO3HABATEAbHONH  pedIeKCMH KaK  OCO3HAHHS
COBEPIIACMBIX JCHCTBUH M MBICIMTEIBHBIX IIPOIIECCOB, HX pE3YJIbTATOB U
OCHOBAHHUM, MCIIONB30BaTh MPUEMBbI pedIeKCHH IS OLEHKH CHTYyallMH, BBHIOOpa
BEPHOT'O PEICHHUS;

yMETh OIICHWBAaTh PUCKH W CBOCBPEMECHHO NPUHMMATH DELICHHUS IO HX
CHIDKCHHMIO;

NpPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TIPHU aHajdu3e pPe3yJIbTaToB
JCSITETIbHOCTH;

3) npuHsATHE CeOs M APYTUX:

NPUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU M JOCTOUHCTBA,

NPUHUMATh MOTHBBI M apryMEHTBl JPYTHX TPHU aHaju3e pe3yJIbTaToB
TCSITETbHOCTH;

IPU3HABATh CBOE MPABO U IPABO IPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C MO3MIIMK APYTOro YeI0BEKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTaThl OcBOeHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduyeckue st yueoHoro npeamera «buonorusy
Hay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUI 10 OCBOCHHIO, MHTEPIIPETAIIUN U
npeoOpa3oBaHUI0 3HAHHM, BUIbI 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 IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro npeamera «buosnorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yU€HBIX-OMOJOrOB B pPa3BUTHE OUOJOTUH, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE pACKpbIBATh COJEpkKaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KWU3Hb, KIJIETKa, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB U MpeBpalleHue
SHEPIruM), TOMEOoCcTa3 (CaMOpETyJIsiUs), YPOBHEBAsI OpraHU3aIusl >KUBbIX CHUCTEM,



CaMOBOCIPOU3BEACHUE (PENPOIYKLA), HACIEICTBEHHOCTh, U3MEHYUBOCTb, POCT H
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHEe Teopuu (KIETOYHas, XPOMOCOMHasl,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunosa) u yuyenus (o 1eHTpax MHOrooOpasus u
MIPOUCXOXKJIEHUS KyIbTYpHBIX pactenuit H. M. BaBuiioa), onpenensarb rpaHUIibl
WX IPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUH: HAOIIOIEHUE U
ONKMCAHUE YKUBBIX CHUCTEM, IPOLECCOB U SIBICHUM, OPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOTO  AKCIEPUMEHTA,  BBIJBU)KCHHE  THUIIOTE3bl,  BBHISBJICHUE
3aBUCUMOCTH MEXJy HCCIEIyEeMbIMH BEJIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pPE3yJAbTATOB, UCIOJIL30BAHHBIX HAYYHBIX MOHATHUM, TEOPUN M 3aKOHOB, YMEHUE
JienaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENIATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
HYKapHoT, OJHOKIECTOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOLIECCOB: OOMEHa BEIECTB W MPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUIACTUYECKOTO M JHEPreTUYECKOro oOMEHa, XEMOCHHTE3a, MHTO3a, MeHo03a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HH C LeJblo oOecreyeHus: 0e30MaCHOCTH CBOErO 3[0pOBbS M 30POBBSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MTOBEJIEHUS B OKPYKAIOIIEH
OPUPOAHON cpee, MOHMMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOMU OHMoIOrNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHHE pellaTh »BJEMEHTapHbIE T'E€HETUYECKHME 3aJaud Ha MOHO- U
TUTHOPUHOE CKpEeIIMBaHUEe, CIICTUICHHOE HAacleIOBaHWe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpPEIIUBAHUS JUIsl TIPeICKa3aHusl HAaCJeIOBaHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJHATh JIA0OpATOpHBIE M TpaKTUYECKHe paboThl, cOOI0IATh
npaBuia npu padboTe ¢ ydeOHbIM 1 J1ab0paTOPHBIM 000PYI0BAHHEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMAaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuabl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHUE CO3/1aBaThb COOCTBEHHbIE IHCHMEHHBIE M YCTHBIE COOOLIEHUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN ammapat OMOJIOTHH.

[IpeameTHBIC pe3yNbTaThl OCBOCHMS y4eOHOro mpeameta «buonorus» 6 11
Klacce JOJDKHBI OTPaXKaTh:



c(OpMUPOBAHHOCTH 3HAHUI O MECTE U PO OMOJOTUU B CUCTEME HAYYHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBl MHpPAa M HAYYHOTO MHPOBO33PEHHS, 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, TTONYJISALUS, TeHODOH/, BOJIOLMS, ABUKYIIUE CUITBI ((PaKTOPHI) HBOJIOIUH,
MPUCIIOCOOTICHHOCTh OPraHW3MOB, BHI000pAa30BaHME, JKOJIOTHUYECKHE (DAKTOPHI,
DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeMd  MUTaHUS,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

YMEHHE WH3jaraTh OHOJOTHYECKHEe TEOpUH (IBOJIONMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHsl SBONIOIHMH), 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 )KHUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHUM, OpraHu3als U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEIyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE MOJTYYSHHBIX
pe3ynbTaTOB, MCIIOJIB30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM W 3aKOHOB, YMEHHUE
JIeNaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHBIE TPU3HAKH CTPOCHUS OHOIIOTUYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, MPOAYLIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHU3MBI, MEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaX, AHTPOMOTCHHBIX H3MEHEHUW B
HKOCHCTEMAxX CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OMOr€OXMMHYECKHX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSICHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUM B IOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaOILKX JI0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJACHUS B OKpYXKarolei
IPUPOHON cpene, MOHUMAaHUE HEOOXOTWMOCTH MCIOJIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATEHOTO MPUPOAOIIOIE30BAHHS,

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
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAyYHbIE 3HAaHUS U3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAIIUU, HAYUYHO-TIOMYJISPHBIC



MaTepuaibl),  paccMaTpWBaTh  TIOOATBHBIE  DKOJIOTHYECKHE  MPOOIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIINIO;

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



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoanuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoThI pecypch
bubnunorexa LIOK
1 buoorus kax nayka 2 0 0.5 https://m.edso00.ru/7f41c292
bubnunoreka LIOK
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 0 0 https://m.edsoo.ru/7f41292
. bubnuoreka [{OK
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIICTKH 8 0 1 https://m.edsoo.ru/7f41292
bubnunoreka LIOK
4 JKu3HenessTeIbHOCTh KICTKH 6 0 0 https://m.eds00.ru/7f41c292
5 Pa3smHOXeHUe 1 HHAMBUAYAIBHOE Pa3BUTHE 5 0 1 bubnuorexa [JOK
OPraHUu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 5 0 15 bubnmnorexa LIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
v Cenexuus opranu3mMoB. OCHOBBI 3 0 0 bubmmnorexka HOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
bubmmoreka IIOK
8 Pesepsroe Bpems 1 0 0 https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 4



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

11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m OpOrpaMMbE Beero Ko;npo.m,ﬂme Hpgucnmecxne 06pPa3oBaTEIbHbIE
padoTbI padoThbI pecypesr
bubnunoreka LIOK
1 IBOJIOUHOHHAS OHOOTHA J 0 1 https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHME U pa3BUTHE KU3HU HA 9 0 05 bubmmoreka [JOK
3emiie ' https://m.edsoo.ru/7f4lcc74
bubnunoreka LIOK
3 OpranusMEL 1 OKpyKaIomIas cpena S 0 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa U YKOJIOTHYECKUE CHCTEMBI 9 0 0 https://m.edsoo.ru/TfAlcc74
bubnuoreka [{OK
S Peseparoe Bpems 2 0 0 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 0 2.5



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 INIVIAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos Jlata usyenus JIEKTPOHHBIE
Ne Tema ypoxa uudposeie
n/m Beero Kourpoabnbsie IlpakTuueckue  IUIaH daxr oOpasoBaTe/IbHbIE
padoThbI padoThbI pecypcbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 0 | Henens https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
bubmuorexa [JOK
https://m.eds00.ru/863e6122
MeTo/1bl TO3HAHUS KUBOM DIIEKTPOHHBIN MUKPOCKOI
npupoabl. [IpakTuueckas Hudposas madopatopus
pabota Ne 1 «Mcrnons3oBanue JILIN-16 no 6uonoruu
2 Pa3IUYHBIX METOJIOB MpU 1 0 0.5 2 Hepens -matauk pH
M3y4YeHUN OMOJIOTHYECKUX - natunk LUX
00BEKTOBY -natyuk WWA
- matuyuk WTS
- matauk TDS
bu6mmoreka [IOK
buonornueckue cCUCTEMBI, https://m.edso0.ru/863e6564
3 1 0 3 Henens "
MPOIIECCHI U UX U3YyUYCHUE DNEKTPOHHBIA MUKPOCKOIT
4 XUMHYECKHH COCTaB KJICTKH. 1 0 4 Henens bu6mmoreka [JOK
Bona u muHepanbsHbIe conu a https://m.edsoo.ru/863e674e
benku. CocraB u cTpoeHune bubnnorexka [JOK
> 0enKoB 1 0 > Hepens https://m.eds00.ru/863e6b72
depMeHTBI —
OMOJIOTHYECKHe
bubmuorexa [JOK
6 Karanu3atopsl. JlabopaTtopHas 1 0 0.5 6 Henens https://m.edsoo.ru/863e6b72
pabota Ne 1 «M3yuenue
KaTaJTUTHYCCKON aKTHBHOCTH



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

(dhepMeHTOB (Ha IpUMEpE
amMuIa3bl WIK KaTajaasbl)»

KJICTKaX KOHYMKA KOPCIHIKa
JIyKa Ha rOTOBBIX

bubmuoreka [JOK
! Yraesonel. Junnzet 7 nenens https://m.eds00.ru/8636870
8 HyxnenHoBbIE KUCTOTHI. 8 bubnmoreka [JOK
AT HeJens https://m.edso00.ru/863e6d5c
bubmuoreka [JOK
Hctopust u MmeToabl U3ydeHUs https://m.eds00.ru/863e6e88
9 9 nenens -
kietku. Knerounas reopust DNEKTPOHHBI MUKPOCKOII
10 Knerka kak nienocrnas xuBas 10 DIEeKTPOHHBIN MUKPOCKOTT
cucTema HeJens
CrpoeHnue 3yKapuoTUYeCKOn
kietku. JlaboparopHas
pabota Ne 2 «3yueHue bu6mmorexa [IOK
CTPOEHUS KJIETOK PACTCHHH, 11 https://m.edso0.ru/863e6ff0
11 YKUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e716¢c
OaKTepHii 1ol MEKPOCKOIIOM HeAe DNEKTPOHHBI MUKPOCKOII
Ha TOTOBBIX
MUKpOTIperapaTax u ux
OTIMCaHUE»
12 OOMeH BelecTB UK 12 bubnnorexka [HOK
MeTaboIn3M Hezens https://m.eds00.ru/863e766¢
13 bubmmoreka [JOK
13 PorocunTes. XemoCHHTE3 Heleas https://m.edsogru/863e7c98
. 14 bubnmnorexa [JOK
14 JuepreTueckuii obmen Heaeas https://m.edsogru/863e7aae
JKW3HEeHHBIH IUKIT KIETKH.
Jlenenne kneTku. MuTos. bubnmoreka [JOK
15 JlaGopatopnas pabora Ne 3 05 15 https://m.edsoo.ru/863e7dc4
«Habmronenne muTo3a B ' Hezens ONEKTPOHHBIA MUKPOCKOII



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
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

MHUKpOIpernaparax»

16 buocunres O6enka. Peakims 16 bubmuorexa [JOK
MAaTPUYHOTO CUHTE3a Heaels https://m.edsoo.ru/863e796e
17 Tpaucusius — OnocuHTes 17 bubnunoreka [HOK
Oenka luenens https://m.edsoo0.ru/863e796e
18 Hexknerounsie popMbl )KH3HU 18 bubnmoreka [JOK
— BUPYCHI HeJens https://m.eds00.ru/863e7540
bubmuoreka [JOK
19 ?‘;f;“é; ﬁilMHO”‘eHH“ 1112 - https://m.eds00.ru/863e81b6
p a https://m.edsoo.ru/863e831e
. 20 bubmuorexa [JOK
20 Meidos Henens https://m.edsoo0.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE
g?IJjIcz)BB(I));BK(iI eeTISII;é bubmuoreka [JOK
! p ) 21 https://m.eds00.ru/863e81b6
21 JlaGopatopnast pabota Ne 4 0.5 »
HEenens DIIEKTPOHHBIN MUKPOCKOTT
«M3ydenue ctpoeHHs
IIOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpernaparax»»
99 WuauBuyanbHOE pa3BUTHE 22 bubmmorexa [IOK
OpraHu3MOB Henest https://m.eds00.ru/863e8436
23 aeronomennoemn 23 BuGanorexa LIOK
8 HeJeIs https://m.edso0.ru/863e86f2
M3MEHYNBOCTH
3aKOHOMEPHOCTH
24 HacJeI0BaHUS TPU3HAKOB. 24 bu6mmoreka [JOK
Mounorubpuanoe Heaest https://m.edso00.ru/863e8878
CKpEINBAHUE
5 | oo oo 2 Busorea 10K
HeOeIs https://m.edsoo.ru/863e89a4
HACJIeIOBaHUS MPU3HAKOB
26 CueruieHHOe Haclleq0BaHue 0.5 26 bubmuorexa [JOK



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

npusHakoB. JlabopaTropHast
pabota Ne 5 «M3yuenue
PE3yNIBTaToB
MOHOTUOPHUIAHOTO U
IUTHOPUIHOTO CKPEIINBaHUS
y 1p030(HITBI HA TOTOBBIX
MHKpOIIpenapaTax»»

HEJIEeIs

https://m.eds00.ru/863e8c60
DJIEKTPOHHBINA MUKPOCKOI

27

I'eneTtuka nomna.
HacnenoBanue npu3Hakos,
CLIETIJICHHBIX C [10JIOM

27
Hezemnst

bu6mmoreka [IOK
https://m.edso00.ru/863e8c60

28

N3MeHuUnBOCTS.
Henacnencreennas
U3MEHYUBOCTb.
Jlaboparopuas padota Ne 6.
N3yuenue

MO (DHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

0.5

28
Hezemnst

bu6mmorexa [IOK
https://m.edsoo.ru/863e8efe

29

30

31

HacnencrBennas
W3MEHYHUBOCTbD.
JlaGopatopHnas pabota Ne 7.
«AHaJIN3 MyTalMi y
Ip030(UIIBI HA TOTOBBIX
MUKPOITpenaparax»

I'enetuka yenoBeka

PesepBHBIil ypoOK.
O06o001IeHue 1T0 TeMe
«HacmencTBeHHOCTD U
W3MEHYMBOCTh OPraHU3MOB)

0.5

29
Hezemnst

30

HEACIA

31
HeeIs

bu6mmoreka [IOK
https://m.edso00.ru/863e8efe
DNEeKTPOHHBI MUKPOCKOII

bu6mmoreka [IOK
https://m.edsoo.ru/863e8d78

32

Cernekuus Kak HayKa U
poIIecce

32
HeIeIs

bu6mmoreka [IOK
https://m.edso00.ru/863e9214



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

MeTtonap! U JOCTHKEHHUS

33 CEJICKIINH PAaCTCHUU U 1 33 Eubmorexa LIOK
HeJens https://m.eds00.ru/863e9214
KUBOTHBIX
34 buorexHonorus kak orpacib 1 34 bubnmoreka [JOK
IIPOU3BOJCTBA HeJens https://m.eds00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



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

11 KITIACC

Jdara nzyyeHus

KoumnuecTBo yacos JIEKTPOHHLIE
Ne uudgposbie
Tema ypoka
n/n o0pa3oBaTe/bHbIE
KonrTpoabubie IIpakTnyeckue ImiIaH (akr
Bcero pecypcbl
padoThI padoTshI

1 DBOJIIOLIAS M METOBI €€ 1 0 1 bu6mmoreka [IOK
H3y4CHUS Heeus https://m.edso00.ru/863ea20e

9 Hcropus pazButus 1 0 2 bubnnoreka [JOK
MPEACTABJICHUI 00 IBOIIOIIUN Henens https://m.edsoo.ru/863e9570

3 bu6mmorexa [IOK

3 Mukpoososmions . 0 HeJens https://m.edso00.ru/863e9cle
[Tomyssius Kak JIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 Jlaboparopuas padora Ne 1 1 0 05 4 bubnnoreka [JOK
«CpaBHeHHE BUIOB I10 ) Henens https://m.edsoo.ru/863e99c6
MOP(OJIOTHIECKOMY
KPUTEPUIO»

5) giiﬁZIiﬁegggB&)aKTo bl) 1 0 > bubmorexa LIOK

P P Henens https://m.edsoo0.ru/863e9da4
HBOJTIOIINH

6 EcrecTBenHsbIit 0TOOp U €ro 1 0 6 bubnnoreka [JOK
hopmbl Henest https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLMN:

MIPUCIIOCOOTIEHHOCTD
OpPTraHHU3MOB H
BUJ000pa30BaHUe.
7 bubmuorexa [JOK
! Jlabopatopras padota No 2 1 0 0.5 Heens https://m.edsoo.ru/863e9fde

«Onuncanue
MPUCTIOCOOTIEHHOCTH
opraHusma u e€
OTHOCHUTEJILHOTO XapaKTepay



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

8 Hamnpasnenus u nmytu 8 bubnmoreka [JOK
MAaKpO3BOJIFOLIMHA Heaemns https://m.edso0.ru/863e9cle
9 HeoGpaTumocTs 3BoOIMHN 9
HeJens
10 Hcropwus xu3Hu Ha 3emiie u 10
METOABI €€ N3y4CHUs Heels
11 I'unoTe3bl NpOUCXOKACHUS 11 bubnnoreka [HOK
JKM3HH Ha 3eMiIe Henens https://m.edsoo.ru/863ea5a6
12 Pazutue xu3Hu Ha 3emMJie 1o 12 bubmuorexa [JOK
3paM U Nepuoam HeIelst https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTHTEIHLHOTO U KUBOTHOTO
13 mupa. [Ipaktuueckas padora No 05 13 bubnuorexa [JOK
1 «M3yuenue ncKomaeMbIx ’ Heaels https://m.edsoo.ru/863ea8bc
OCTaTKOB PacTeHUH U
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTema 14 bubnnoreka [JOK
OpPraHUYeCKOro Mupa Henens https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa 15 bubnnorexa [HJOK
(a"TpOMIOTEHE3) HeIeIst https://m.edso0.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) 16 bubnuoreka [IOK
aHTPOIIOreHE3a Henens https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUH SBOJIOLHUU 17
YelloBeKa HeJeIIs
UYenoBeueckue pacsl U
18 bu6mmoreka [IOK
18 MIPUPOJIHBIC A/l TAllUuN
PHPOII e I Henens https://m.edsoo.ru/863eaea2
YeloBeKa
PezepBHblit ypok. O60011eHNe 19
19 1o TeMe «BO3HUKHOBEHHE U
HeJ IS
pa3BUTHE KU3HU HA 3eMIIe»
20 DKoJ0rus Kak HayKa 20

HeIeIs



https://m.edsoo.ru/863e9c1e
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

bu6mmoreka [IOK

21 Cpent oduramms 21 https://m.edsoo.ru/863eafec
IKOJIOTHYECKHE (DaKTOPBI HeJeIIs
AOGuotnueckue hakTopbl.
JlaGopaTopHas padora Ne 3.
«Mopdosiornueckue
OCO6E$HOCTI/I pacTeHui u3 22 Eubmorexa LIOK
22 0.5 https://m.edso0o.ru/863eb10e
Pa3HBIX MECT OOUTAHHUSI. HeJes
JlaGopaTopHas padota Ne 4.
«BnusgHue cBera Ha pOCT U
pa3BUTHE YCPCHKOB KOJICYCay»
23 bu6mmorexa [IOK
23 buotieciue paxropr HeIelst https://m.eds00.ru/863eb348
DKOJIOTHYECKHUe
XapaKTEPUCTHKH MOIYJISLIUH.
[IpakTuueckas padora Ne 2 24
24 N 0.5
«[ToacuéT mIoTHOCTH HeeIIs
TIOMYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0bmiecTBa OpraHu3MoOB — 25 bubmmorexa [IOK
OHMOIIEHO3 Henems https://m.edso00.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI 26 bubmmoreka [IOK
(9KOCHCTEMBI) Henens https://m.edso00.ru/863eb46a
OcCHOBHBIC TTOKa3aTeN
97 9KOCHUCTEMBI. DKOJOTMUECKHE 27 bubmmorexa [IOK
nupamuel. CBOMCTBA Heaes https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccust
28
28 [IpupoiHbIE 5KOCUCTEMBI Hexens
29
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
HeJems
30 buocdepa — rnobanpHas 30 bubnnorexa [JOK

3KOCHUCTEMA 3EMITHA

HeIeIs

https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
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

3aKOHOMEPHOCTH

31

bubmuoreka [JOK

31 CYIIECTBOBaHMS OMOCHEphI 1 Henens https://m.edso00.ru/863ebd16
UYenosedecTBO B Ouochepe 32
32 1
3emnn Henens
33 CocyiiecTBoBaHUE TIPUPOIBI U 1 33 bubnmoreka [JOK
YEJI0BEUECTBA HeJens https://m.edsoo.ru/863ebale
PesepBHeIitl ypok. O6001ICHNE
34
34 TeMmbl «Co00IIIeCTBa U 1
HeJeIs
IKOJIOTHUECKUE CUCTEMBD
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6uioB A.M. u npyrue /ITox
pen. Ilaceunuka B.B., AkiinonepHoe o61ectBo «M3marensctBo «IIpocBemnienne»
* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyouos A.M. u apyrue
/Tlon pen. Ilaceunuka B.B., AkunonepHoe o611ecTBo «31arenbeTBo
«IIpocsemenue»

METOJIUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJISA

denepanpHas mporpaMMa OCHOBHOTO 00111ero o0pa3oBaHusI MPEAMETa
"buonorus" (6a30Bsiii ypoBeHs) mist 10-11 kimaccoB 001meodpa3oBaTeIbHBIX
opranuzauui; - M.: 2023

HNUD®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
NHTEPHET

1.https://edsoo.ru/Federalnaya_rabochaya programma_osnovnogo obschego_obr
azovaniya_predmeta_Biologiya .htm

2. bubmmoreka L{OK https://m.edsoo.ru/863ccab

3. MUKpOCKOIIBI;

4. ludposas nadoparopus JILIM1-16 mo 6uomoruun

-natuuk pH

- matuuk LUX

-matauuk WWA

- natyuk WTS

- natunk TDS



JIMCT KOPPEKTHPOBKH

Buosorus
Ne Hara Kpartkoe Yem HaunmeHnoBaHue pa3jeia OTtBercTBeH
N/ | BHECEHHUAl | COAep:KaAHHe BbI3BAHbI (MyHKTA) IU1aHAa, KyJa HoOeE
U3MEHEHHU | BHECEHHBIX | (MPUYMHBI) BHECEHbI H3MEHEeHUs! JAOJIZKHOCTHO
74 H3MEHEeHHil | M3MeHeHMHs, € JIMIO U ero
JAONOJTHEHH S pocnuch
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