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MNOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3zpaboTke mporpaMMmbl MO OHOJOTUU TEOPETUYECKYID OCHOBY JJIsi
OTpeJeNIeHUs] MOAXOAOB K (POPMUPOBAHHIO COJEpKaHMS Yy4eOHOro mpenMera
«buonorusi»  cocraBwiM:  KoHUentyanbHble nosiokenus PIroC COO o
B3aMMOOOYCIIOBIICHHOCTH IIeJiel, COJAEp>KaHUs, pe3yibTaToB OOYy4YeHHUS W
TpeOOBaHMIA K YPOBHIO TOJATOTOBKHU BBIITYCKHUKOB, MOJOKEHUS 00 00IIUX 1ENSIX U
NPUHIMIAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSHUE CHCTEMbI CpPEIHEro
obmero obpazoBanus B Poccuiickoit denepannu, a TakkKe IOJOXKEHUS O
cnerudurke Ouosiornu, €€ 3HAYCHUH B TTO3HAHUU JKUBOU TIPUPOABI M 00ECTICUeHUN
CYILIECTBOBaHUSI 4esioBeueckoro oodmiectBa. CoriacHo Ha3BaHHBIM TMOJIOKEHUSIM,
OTIpeIeIeHbl OCHOBHBIE (DYHKIIMH MTPOTPaAMMBbI 110 OMOJIOTHUU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruu Aa€T MOpEACTaBICHUE O Ieldax, o0 oOien
CTpaTeTuu OOY4YEHHUS, BOCIHTAHHWS W Pa3BUTHS OOYYAIOMIUXCS CPEACTBAMU
yueOHoro mnpeamera «buonorus», omnpeAenseT 00s3aTelbHOE MNPEIMETHOE
COJIep’KaHHMe, €ro CTPYKTypy, pacnpelesieHHe [0 pa3ieiaMm U TeMawm,
PEKOMEHIyeMYIO TOCJIEI0BATEILHOCTh U3YUYECHHSI YU€OHOro mMarepuaina ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH 00pa3oBaTEIbHOIO
MpoI1iecca, BO3PACTHBIX OCOOCHHOCTEN 00yUYaroIUXCs.

B nmporpaMmvMe 1o OWOMOTMHM TaKXe YYUTBIBAIOTCS TpPeOOBaHHSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TPEIMETHBIM pPE3yJbTaTaMm
oOydyeHus B (HOPMUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABaTEIbHOU
JeATEeIbHOCTH/YIEOHBIX JEHCTBUN OOYYaIOIIUXCS IO OCBOCHUIO COJEPIKAHMS
OMOJOrMYECKOro 00pa3OBaHMUS.

B nporpamme no 6uonoruu (10—11 kmaccel, 0a30BbIi YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B HW3Y4YEHUW OWOJIOTHH, Oyiarojapss 4yeMmy B HeH
MPOCMATPUBAETCA HAMNPABJICHHOCTh Ha pa3BUTUE 3HAHWM, CBA3AHHBIX C
GbOpMHpOBaHHEM  €CTECTBCHHO-HAYyYHOTO  MHPOBO33PCHUS, IIEHHOCTHBIX
OpHEHTAIIUN JIMYHOCTH, SKOJOTHYECKOTO MBIIIUICHHSI, TPEACTABICHUNA O 3I0POBOM
oOpasze KU3HM U OEpeKHBIM OTHOIICHHEM K OKpY>KaloIeHd MPUPOJHOU cpelie.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOIOTUYECKUX TEOPHM, a TakKe 3HAHWMA O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOTpaMMe IO OMOJIOTUH YJICJICHO BHUMAHHE WCIIOJIb30BAHUIO
TIOJIYYCHHBIX 3HAHUI B TIOBCEAHEBHOM KU3HU JJIS PEIICHUS TPUKIAIHBIX 33]a4, B
TOM 4YHCIe: TMPO(UIAKTUKN HACJICIACTBEHHBIX 3a00J€BAaHUN YEIOBEKAa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS AKOJIOTUYECKU
11€JI€CO00Pa3HOTO TOBENICHUS B OKPYXKAIONICH MPUPOTHON cpeje, aHamu3a
BIIUSTHUS XO3SHUCTBEHHON NESATEIHHOCTH YEJIOBEKAa Ha COCTOSHUE TPHUPOJHBIX U
WUCKYCCTBEHHBIX 2KOCHCTEM. Y CHIICHHE BHUMaHUS K TPHUKJIATHON HAIPaBICHHOCTH
yaeOHoro mpeamera «buosorusy mpoAMKTOBAaHO HEOOXOAMMOCTHIO 00ECTICUCHHUS



YCIIOBHM JUISl PELIEHMS] OJHOW M3 aKTyaJbHBIX 3a]a4 IIKOJIBHOIO OMOJIOrMYECKOro
oOpa3oBaHMs, KOTOpas mpeAmnonaraeT (GopMupoBaHHe y  OO0y4aroumxcs
CIIOCOOHOCTH A allTUPOBAThC K HM3MEHEHHSM JHHAMHYHO pPAa3BUBAIOIIETOCS
COBPEMEHHOI'0 MMpA.

buonorus Ha ypoBHE cpegHEero oOmero oO0pa3oBaHMsS 3aHHUMAET BAXKHOE
mecto. OHa oOecneunBaeT (GopmupoBaHHE Yy OOYdYAIOMIMXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHpa, pacluupsieT U 0000IIaeT 3HaHUS O >KMBOW MpUpPOAE, €€
OTIIMYUTENIBHBIX IIPU3HAKAX — YPOBHEBOM OPraHM3alMd U 3BOJIOLMH, CO3MAET
yCIOBUSL . TIO3HAHWsS  3aKOHOB  JKMBOW  HpHUpoOAbI,  (opmMHpoBaHUS
(YHKIIMOHAJIBHONM T'PaMOTHOCTH, HAaBBIKOB 30pOBOro M 0Oe3omacHoro ooOpasza
YKU3HH, IKOJIOTMYECKOr0 MBIIUICHHS], IEHHOCTHOIO OTHOLIEHUS K KMBOU MPUPOAE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAK)Ke JJIsl PEIICHUSI BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpegHero  oomero  o0pa3oBaHUs,  COLMAIM3ALUU
oOyuaromuxcs. M3ydenre 0nonorun o0ecrneunBaeT yclIoBUs i1 (POPMHUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAlMOHHBIX W HMH(MOPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJBTYpbI, CIIOCOOCTBYET MHTErPALMM OMOJIOTMYECKHX 3HAHHMMA C
IPEICTaBICHUAMU U3 JPYTUX y4EOHBIX MMPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpapun. Ha3BaHHble MOJOXKEHHUS O NMpeAHA3HAYEHUU Y4YEOHOro MpeaMmeTa
«buosiorusi» COCTaBUJIM OCHOBY [UIsl ONPENEIEHUs TMOAXOJ0B K OTOOpY M
CTPYKTYPUPOBAHUIO €ro COJAEpX aHUs, NPEACTABICHHOIO B MpPOrpaMMe IO
Ouosoruy.

Ot60p comepxanusi yueObHoro npenmera «buonorus» Ha 0a30BOM ypOBHE
OCYILECTBIEH C MO3ULMNA KYJIbTYPOCOOOPA3HOTO MOAXO0/Aa, B COOTBETCTBUU C
KOTOPBIM OO0yd4aromuecs JOJKHbI OCBOMTH 3HAHHUA W YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHus 0OIIEH KyJIbTYpbl, OINPEICSAIONINE aJeKBaTHOE TOBEJCHUE
YeJIOBEKa B OKPYIKAOIIEH IPUPOIHON cpesie, BOCTpeOOBaHHBIC B IOBCEIHEBHOM
J)KU3HU U TPAKTUYECKOW AesTesbHOCTH. Ocoboe MeCTOo B 3TOM cHUCTeMe 3HaHUM
3aHMMAIOT 3JIEMEHTHI COJIEPKAHMS, KOTOPbIE CITY>KaT OCHOBOM JUIsl (DOPMUPOBAHMUS
IIPEICTABJICHU O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTALMSIX  JIMYHOCTHU,  CIIOCOOCTBYIOIIMX  T'yMaHU3alUU
OMOJIOrMYecKOro 00pa30BaHUS.

CTpykTypupoBaHHe cojAepkKaHHMs Y4eOHOTro MmaTepuaia B Iporpamme o
OMOJIOTUM OCYILECTBIEHO C YYETOM MPUOPUTETHOTO 3HAYEHUS 3HaHU 00
OTJIMYUTENIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3ALMU U
3BOJIIOLIMU. B cOOTBETCTBUU € 3TUM B CTPYKType yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEAYIOIINE COAepKaTeabHble TUHUMU: «buosorus kak Hayka. Metozasl
HAay4yHOIo No3HaHusA», «KieTka kak Ouosornueckas cucrema», «OpraHusm Kak



Oounonornyeckas cuctemay, «CuctemMa U MHOrooOpasue OpPraHHMYEeCKOrOo MHUpPay,
«IBOJIOLUS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U MPUCYITUE UM 3aKOHOMEPHOCTHY.

Llenp u3yuenusi yue6Horo mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJICHUE  OOYyYaIOIUMHCS  3HAHUSIMU O  CTPYKTYpPHO-(DYHKIIMOHAJIBHOM
OpraHu3allid J>KUBBIX CHUCTEM pA3HOrO0 paHra W MpuoOpeTeHrue yMEHUu
WCIIOJIB30BaTh ATH 3HAHUS MJIsI TPAMOTHBIX JIEHCTBHA B OTHOIICHHUH OOBEKTOB
YKUBOU MPUPOBI U PEUICHUS PA3IMUHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHre 1enu u3ydeHus: ydyeoHoro npenmera «buonorus» Ha 0a30BOM
YpOBHE 00€CcreunBaeTCs peleHUEM CIIeYIOIUX 3a/a4:

OCBOCHHME OOYyYaIOIIUMHCS CUCTEMbl 3HAHUW O OMOJOTUYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUiIaxX, CIyKalluX OCHOBOM
Uil (pOPMUPOBAHUSL NPEJICTABIEHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHpPA, O
METO/IaX HAYyYHOTO MO3HaHUS, CTPOCHUH, MHOTO0Opa3i U OCOOCHHOCTAX KUBBIX
CUCTEM PA3HOr0 YPOBHS OPTaHU3ALNH, BBIIAIOLIUXCS OTKPBITHSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOIOTHH;

(dopmupoBaHrEe y OOYyYaroOIIMUXCS IMO3HABATENbHBIX, WHTEUIEKTYaJbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B MPOILECCE aHAJIM3a JAHHBIX O MYyTSIX pPa3BUTUS B
OMOJIOTMM HAYYHBIX B3IJIAJIOB, UACH W TOAXOJOB K HU3YUYEHHUIO >KUBBIX CHCTEM
Pa3HOro YPOBHSI OpraHu3alluy;

CTaHOBJICHME Yy oOydarommxcs oOmel KyJabTypbl, (YHKIHOHAIbHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUI OOBSICHATh U OLEHUBATDH SIBIICHUS OKPYXKAIOILETO
MHpa XKUBOW MPUPOABI HAa OCHOBAHMM 3HAHUM M OIbITA, MOJYYEHHBIX MpPH
H3y4YeHUH OUOJIOTHH,

dbopmupoBaHre y OOy4YaloIUXCSd YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUUW B MPAKTUYECKON MEATEbHOCTH YEJIOBEKa, PA3BUTUU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJOTHI 1 arpoOMOTEXHOIOTUi;

BOCIIUTaHUE YOEkKAEHHOCTH B BO3MOXKHOCTH TIO3HAHMS YEJIOBEKOM >KHUBOMU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHUS STHYSCKUX
HOPM IPU POBEJIEHUN OMOJIOTUYECKHUX UCCIIEI0BAHMI;

OCO3HaHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW I TOBBIIIEHUS YpPOBHS
HKOJIOTHYECKOUN KYJIbTYpBbI, 1J1s1 (GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM M YMEHHI B MIOBCETHEBHOMN KU3HM JIJISI
OLICHKU IOCJIEICTBUM CBOEU AEATEIBHOCTU MO OTHOIIEHUIO K OKPYXKAKOUIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE M COOJIIOJIEHHE Mep MPOPUIAKTUKA
3a00J1eBaHU M.

B cucreme cpennero oOmiero o6pasoBanus «buonorus», uzydaemas Ha
0a30BOM YpOBHE, SBISETCS 00S3aTEbHBIM Y4YEOHBIM MPEAMETOM, BXOJMSIIUM B
COCTaB MpeaMETHOU 00macTu «EcTeCTBEeHHO-HAYYHBIC IPEIMETHIY.



Jlist m3ydenust Ouooruu Ha 6a30BOM YPOBHE CPETHEr0 00IIero oOpa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
yaca (1 gac B Hegento).



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

Tema 1. buoJiorusi kKak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTHUU C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uiiocodueit, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonormu B (GOpMHPOBAaHUM COBPEMEHHOM HAy4yHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MetobI TO3HAHUS KUBOUW TPUPOABI (HAOIIOICHUE, SKCIIEPUMEHT, ONTMCAHHUE,
u3MepeHue, Kiaccuukanus, MOJEINpOBaHUEe, CTaTUCTUYecKas o0padoTka
JTAaHHBIX ).

JdemoHncTpanun:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuipl 1 cxeMbl: «MeTOobl MO3HAHUS )KUBOW MTPUPOIBD.

JlaGopaTopHble U NPaAaKTHYeCKHE PAOOTHI:

[Tpaktuueckas pabora No 1. «Vcmosb3oBaHWe pa3IMYHBIX METOJIOB TPH
U3Y4eHUH OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7KuBbie cUCTEMBbI U UX OPraHU3ALUA.

JKusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandne
YKUBBIX CUCTEM OT HEOPTAHUYECKOU MPUPOIBI.

CpolicTBa OMOCUCTEM U UX pazHOOOpasue. Y POBHHU OpraHU3aluyd OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIA, OPTAaHU3MEHHBIN, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOreoIeHOTHYECKHIT ), OnochepHbIH.

JdemoHncTpanuu:

Tabnuupl u cxembl: «OCHOBHBIC NMPU3HAKU KU3HWY», «YPOBHU OpraHU3AINH
YKWBOW MPUPOABD.

O6opynoBanue: mojenb Mojekyisl JIHK.

Tema 3. XumMH4eCKHil COCTAB M CTPOCHHE KJIETKH.

XUMHAYECKUN COCTAB KJIETKA. XHUMHYECKHE 3JJIEMEHTBI: MAaKpPOAJIEMEHTBHI,
MUKPO3JIEMEHTHI. BoJla 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMK BOABI W MHUHEPAIBHBIX BeEIIECTB B KieTke. l[lommepxkanue
OCMOTHYECKOT0 OasiaHca.

benku. CoctaB u cTpoeHue O€IKOB. AMUHOKHCIOTHI — MOHOMEPHI OEIIKOB.
He3aMeHnMble U 3aMEHUMbIE aMHUHOKHUCIIOTHl. AMHUHOKUCIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl ~OCJIKOBOM MOJEKYyJNbl (TMEepBUYHAS, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUUYECKHe CBoWcTBa OenkoB. buonornueckue
GbyHKIIUU OEIKOB.



depmeHTHl — Oumosiormdeckue Kartanm3atopel. CtpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTtpatHas cneunpuyHocts. Kodepmentsl. BuramuHsbl.
OTtnuynst epMEHTOB OT HEOPTaHUUECKUX KaTalnu3aTOPOB.

VYraeBoasl: MoHocaxapuabl (TJOK03a, pubo3a U JAe30Kcupubo3a),
nucaxapunpl - (caxaposa, JIaKTo3a) M MoaMcaxapuabl (Kpaxmall, TJUKOIeH,
HeJuT0J03a). buonornueckue GyHKIIUN yTIIEBOIOB.

Jlumunel: TpurmMuepuabl, Gocporunuabl, crepounbl. ['HapodUIHHO-
ruapodoOHble  cBoicTBa. buonormdeckue QyHkuuu sunuaoB. CpaBHEHUE
YTIEBOAOB, OEJIKOB U JIMIHIOB KAK UCTOYHUKOB SHEPTHUH.

Hykneunossie kucinotel: JHK wu PHK. Hykneotuasr — MoHOMEpHI
HyKIeMHOBBIX KHCIOT. Ctpoenne u ¢pynkuun JJHK. Crpoenne n ¢pynkunu PHK.
Buast PHK. AT®: ctpoenue u pyHKIHH.

[utonorus — Hayka o kietke. Kiietounas teopus — npumep B3aUMOJACHCTBUS
ujei 1 PaKkToB B HAYYHOM MO3HAHUU. METOIbl U3yUYeHUsI KIETKH.

Knerka xak menoctHas xkuBasg cuctema. OOIIME TMPU3HAKK KIIETOK:
3aMKHyTas HapykHas memOpana, mojiekynsl JIHK kak renernueckuid ammapar,
cUCTEMa CUHTe3a OellKa.

Tunel KJIETOK: JyKapuOTHYeCKass M TpokapuoTudeckas. (OcoOeHHOCTH
CTpOEHHUsI MPOKApUOTHYECKON KieTku. Kierounas crenka Oakrepuit. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIHWYHS PACTUTEIBHOW, »KUBOTHOM U
IpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAJIMKC, UX
dbynkuuu. [1nazmaruueckas memOpana, e€ coiictBa u pynkuuu. [luronnazma u eé
opraouibl. OgHomemOpanHbie opranouzbl kietku: OIIC, ammapar I'onbmxu,
JIM30COMBI. [l0myaBTOHOMHBIE OpraHOMABl KJIETKH: MHUTOXOHIPHUU, ILIACTHJBI.
[Ipoucxoxnenne MUTOXOHApUA U TuiacTuiA. Bunel mmactun. HememOpaHHbIe
OpPraHoOu/bl KJIETKH: PpUOOCOMBI, KJIETOUYHBIA IIEHTp, LEHTPUOIN, PECHUUKH,
KIyTUKA. QyHKIIMK OPraHOMIO0B KIETKU. BKiroueHusl.

Anpo — perynaropHblii HeHTp kieTku. CTpoeHue siapa: saepHas 00oJiouka,
KapHOoIUIa3Ma, XpOMAaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEWIECTB B KIETKE.

JdemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lllneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.

Hunarpammel:  «PacnpeneneHue XUMUYECKUX JJIEMEHTOB B HEXKHUBOU
npupone», «Pacrpenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOU IIPUPOLEY.

Tabmumsr u cxemsl: «llepuonnyeckas Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CtpoeHne MoJIeKybl BoJb», «brocnunTes 6enka», «CTpoeHrne MOJIEKYIIbI OeIKa,
«Ctpoenue pepmentay, «Hyknennosbie kucnoThl. JJTHK», «CtpoeHne MoneKkybl



AT®», «CtpoeHre 3yKapuOTHYECKON KIIETKN», «CTpOCHUE MKUBOTHOU KIIETKWY,
«CTpoeHue pacTUTENbHON KIETKH», «CTpOoeHUE MNPOKAPUOTHUYECKON KIIETKU,
«CTpoeHue sigpa KIETKN», « YTIeBOAb», «JIumuap.

OO6opyioBaHue: CBETOBOM MMKPOCKOI, OOOpYyJOBaHUE [JIsi TMPOBEIACHUS
HAOJIOICHUM, W3MEPEHM, HKCIEPUMEHTOB, MUKpOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHATBHBIX KIETOK.

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlabopatopHass pabora Ne 1. «M3ydeHue KaTaaIUTUUYECKOM aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl UM KaTajaasbl)y».

JlabopatopHass padora No 2. «/3ydeHue CTpPOECHHUS KJIIETOK pacTEHUH,
KUBOTHBIX U OaKTEepUil MOJ| MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hux
OTHUCAHUE.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BeliecTB, WM METa00JIU3M. ACCUMMIAIUS (TJTACTUYECKUH 0OMEH) |
JUCCUMWISIIUS (PHEPreTUYeCKuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHUs BEIIECTB W HHEPIHMM B MOHUMAHUU
MeTadoau3ma.

Tunel oOMeHa BeniecTB: aBTOTPO(HBINA U reTepoTpodHbIid. Posb pepmeHToB
B 0OMEHE BEIIECTB M NMPEBPAIICHUN YHEPTHH B KIIETKE.

®orocunte3. CseroBas u TeMmMHOBas (a3pl  QorocuHTe3a. Peakuuu
dbotocunTeza. DPphekTUBHOCTh PoTOCHHTE3A. 3HaUeHHE (HOTOCHUHTE3A JI JKU3HU
Ha 3emuie. BausiHue ycnoBuid cpeibl Ha (POTOCHHTE3 M CIIOCOOBI MOBBIIICHUS €r0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUH.

XeMOoCHHTE3. XEMOCHHTE3UPYIolie OaKkTepruy. 3HaUYCHHE XEMOCHHTEe3a JIJIs
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KIeTKe. PaciierieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAaHME DOHEPrUM B KIETKE. OTambl JHEPreTHYEeCKoro oOMeEHa.
I'mukonus. bpoxenue u ero Buabpl. KucinopomHoe OKHCIEHHE, WIM KIETOYHOE
JIBIXaHUE. OKucIuTeNIbHOE dbochopunupoBaHue. D¢ hexTuBHOCTD
HHEPreTUYecKoro oOMeHa.

Peakiun wmatpuuHoro cuHrte3a. [enermdeckas unHdopmauus u JIHK.
Peanuzanusi reHetudeckoil mHMOpManuu B KieTKe. [ €HETHYECKHil KOl W €ro
cBoiicTBa. Tpanckpunius — Matpuunbiii cuaTe3 PHK. Tpancnsius — GuocunaTes
Oenka. Oranbl TpaHcisiuu. KoaupoBanwe amMuHOKUCIOT. Ponb pubocom B
OnocuHTe3e Oenka.

Hexknerounsie ¢popMbl ku3HU — BUpyCchl. ctopust oTkpeiTus Bupycos (/. W.
WBanoBckuit). OCOOGHHOCTH CTPOEHUS M JKU3HEHHOTO IMKJIA BHUPYCOB.
bakrepuodarn. bonesnu pacteHud, KUBOTHBIX U YEIIOBEKA, BBHI3LIBAEMBIC
Bupycamu. Bupyc mmmynoneduimra yenoseka (BUY) — Bo3dyautens CIIM/a.



OOpatHas ~ TpaHCKpUIIUS, peBepraza ©W  wuHTErpasa. lIpodumakrrka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanum:

[Toptpetsl: H. K. Konbios, . Y. UBanosckuii, K. A. Tumupsizes.

Tabmuupbl 1 cxembl: «Tunbsl nuranusy, «Meraboauzm», «MUTOXOHAPUSY,
«OHepreTnyeckuii oomMeH», «Xmnopomnact», «Potocunrted», «Ctpoenne JJHK»,
«Ctpoenue n pyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenkay, « eHeTHYeCKuii Kooy,
«Bupycw», «bakrepuodarn», «Ctpoenne u xu3HeHHbIH MK Bupyca CIIM/Ia,
oaktepuodaray, «Permmukarus [JJTHK».

Oo6opynoBanue: mojenu-anmuinkanuun «¥Yasoenue JHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHHE KIETKN», Mojeb cTpyKTypsl [JTHK.

Tema 5. PazMmHoOKeHMe M HHAUBUYAJIbHOE PA3BUTHE OPTraHU3MOB.

KieTouHblii 1UKJ, WM >KU3HEHHBIM UUKI KieTku. MuTepdaza m MuTos.
[Ipoueccrl, mportekaromue B uHTEepdaze. Permnukamus — peaxkius MaTPUYHOTO
cunteza JIHK. Ctpoenune xpomocoM. XpOMOCOMHBIA HAOOp — KapHOTHIIL
JunmonaHeli M TAlUIOUJIHBIA ~ XpPOMOCOMHBIE  HaOOphl.  XpOMATHUIBI.
[{utonoruueckue OCHOBBI PAa3MHOXEHUSI W  HMHAUBUIYAJIbHOTO  Pa3BUTHUS
OpraHHU3MOB.

Henenue knetku — muto3. Craaun muto3a. [Iponecchl, mpoucxoasume Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTHYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi THOEIIb KJIETKU — aroITo3.

dopMbI pa3sMHOXKEHUS OPTAaHU3MOB: Oecrojioe U 1mojioBoe. Buanl 6ecronioro
Pa3MHOXKEHUS: JE€JIEHUE HaJABOE, IIOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKyCCTBEHHOE KIIOHUPOBAHUE
OpPraHW3MOB, €TI0 3HAYEHUE IS CEJIEKIIHUH.

[TosnoBoE pa3MHOXKEHHE, €TO OTINYUS OT OECIOJIOTO.

Meiio3. Cranun meito3a. IIponecchl, TpoUCXOAsSIIME HA CTAAUSIX MEo3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuit cmpicin u
3HAYEHHUE Meno3a.

["'ameTtoreHe3 — mnpouecc 0Opa3oBaHUSI TMOJOBBIX KIETOK Y JKUBOTHBIX.
[TonoBeie Kene3bl: CEMEHHUKU U SUYHMKUA. OOpa3oBaHME U Pa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CnepMaTo30u[l, SWUIIEKIETKa) — CIEePMAaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTPOCHMS SUIEKIETOK H crepMaTo3ousioB. OII0I0TBOPECHHE.
[Taprenorenes.

WupuBuayaneHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIBHOE  pa3BUTHE
(amOpuorenes). Jranbl YMOPUOHATBHOTO PA3BUTHS y MO3BOHOYHBIX YKUBOTHBIX:
npoOiieHne, racTpynsnus, opraHoreHes. IloctamOpuoHanibHOE pa3BUTHE. THIIBI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUSA: TMPSAMOE, HEmpsMoe (JTuYruHOuYHOe). BrusHue



Cpeabl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHEIC
YPOJCTBA.

Poct m pasButue pacrenuil. OHTOr€HE3 LIBETKOBOIO PACTEHMS: CTPOCHHUE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHcTpanuu:

Tabmumsr u cxembl: «DOpMBI pa3sMHOKEHHSI OPraHuU3MOBY», «JlBoliHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratnBHOe pa3MHOXKEHUE
pactenmity, «J/lenenue kietku Oaktepuit»y, «CTpoeHHE TMOJOBBIX KJIETOKY,
«Ctpoenne xpomMocoMbl», «Knetounsiii uukim», «Pemnmukanua JHK», «Mwuto3y,
«Meriosy, «IIpsiMmoe n HenpsiMoe pa3BUTHEY, «['aMEeTOTeHE3 Y MIICKOIIUTAIOIINX U
yesioBeKkay, «OCHOBHBIE CTaUH OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKpOIpEnapaThl «CniepmaTo3ouibl
MJICKOTIUTAIOMIETOY, «SHleKIeTka MieKonmuTarnero», «KapruoknHes B KIETKax
KOpEIlIKa JyKa», MarHUTHas MOJEIb-alIuiuKanus «J/lejieHue KIeTKW», MOJIEIb
JIHK, Mmozaenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHblie U NPpaKTHYECKUE PA0OTHI:

JlaGoparopuas pabora No 3. «HaOmronenwe muTO3a B KIETKaX KOHYMKA
KOpEIIIKa JTyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGoparopuass pabora Ne 4. «l3ydeHue CTpOEHHS TIOJOBBIX KJICTOK Ha
TOTOBBIX MUKpOMpenapaTaxy.

Tema 6. HacJjieiCTBEHHOCTh M H3MEHYUBOCTH OPraHMU3MOB.

[Ipeamer u 3amauu reHeTuku. Mictopus pa3Butusa reHeTuku. Posib nuronoruu
1 ASMOPHOJIOTUM B CTAHOBJICHHM TEHETHKHU. BKIan pOCCHMCKMX M 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TC€HETHUKHW. MeToapl TeHETHKH (THOPHI0IOTHYECKUH,
IUTOT€HETUYECKUNA, MOJIEKYJIAPHO-TeHETUYECKHi1). (OCHOBHBIE T€HETHYECKHE
noHsTusA. ['eHeTnyeckas CHMBOJIMKA, UCIIOJb3yeMasi B CXeMaX CKpPEIIMBaHUM.

3aKOHOMEPHOCTU HaCJIe/IOBaHUs MPU3HAKOB, YCTaHOBJIEHHbIE I'. MeHaenem.
MonoruOpuaHoe CKpelBaHue. 3aKOH €IMHOOOpasus THOPHIOB IIEPBOIO
nokoyieHusi. IIpaBwino gomuHHMpoBaHUs. 3aKOH PACIICIUICHUS IPU3HAKOB.
['unore3a yuctorsl ramer. [1omHOE U HEMOJIIHOE JOMUHUPOBAHHUE.

JurubpuaHoe  CKpeliMBaHWe. 3aKOH  HE3aBUCHMMOIO  HAcJieJ0BaHUs
npu3HakoB.  LluToreHernueckne - OCHOBBI  JAUTHOPHUIHOIO  CKPEIUBaHMS.
AHanuzupyouiee ckpenBanne. Mcnons30BaHne aHamu3upyONIEro CKpenMBaHms
TSl OTIPEIeSICHHs] TEHOTUITa OCOOU.

CueruieHHOe  HaclieoBaHWe npusHakoB. Pabora T. Moprana 1o
CLECTUJICHHOMY HACJEI0BaHUIO0 reHOB. HapymeHnue CrerieHrsi TEHOB B pe3yibTaTe
KPOCCHUHTOBEpA.

XpoMOCOMHas TEOpHUs HACJIEACTBEHHOCTH. | eHETHUUECKUE KAPTHI.



['enetnka mosia. XpoMOCOMHOE OMpeNesieHHe Moia. AyTOCOMBI U TMOJIOBBIC
XpoMocoMbI. ['omoramernsie W reTeporameTrHnle oOpraHu3mbl. HacnmemoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHbl N3MEHUMBOCTH: HEHACIIECCTBEHHAS U HACIIECICTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTUKA
MO (DUKAIMOHHOW U3MEHUMBOCTH. BapualimoHHbIi psij 1 BapualmoHHas KpuBasl.
Hopma peakunu npusnaka. KonmyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HOopMa peakuuu. CBoiicTBa MOIU(DUKAITMOHHONW W3MEHUYUBOCTH.

HacnencrBeHHasi, wid TIeHOTHNHMYECKasi, H3MEHYUMBOCTh. KomOMHaTHBHAas
W3MEHYUBOCTh. Melo3 U TMOJIOBOM TMpolecc — OCHOBAa KOMOWHATHUBHOMU
M3MEHYMBOCTU. MyTalioHHasi U3MEHYUBOCTh. Kiaccudukanus MyTanuii: TeHHBIE,
XPOMOCOMHbBIE, TeHOMHbIE. HacToTa U mpu4uHbl MyTanuid. MyTtareHHnbie ()akTOpHI.
3aKOH rOMOJIOTMYECKUX PSAOB B HaciaeACcTBEeHHOM n3MeHunBocTy H. M. BaBuiiosa.

BHesnepHas HaclieICTBEHHOCTh U U3BMEHYUBOCTb.

['enernka uenoBeka. Kapumotun uyenoBeka. OCHOBHBIE METONbI T€HETHUKHU
YeJIOBeKa: TCHCAIOTHYCCKUM, ONMM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYISPHO-TEHETUUECKUM. CoBpemeHHOE ONPENIECIICHHE reHOTUIA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[1IP-ananu3a. HacnencTBeHHbIe 3a00JICBaHUSA 4YEIOBEKA: TIEHHBIC OO0JIC3HH,
00JIe3HU C HACJEACTBEHHOW MPEAPACIONONKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
Comatnueckue U reHepaTthBHble MyTanuu. CTBOJIOBbIE KIETKH. [IpuHUMMBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKH, TPOPUIAKTUKN U JICYCHUS TEHETHIECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
TCHETHKHU B MIPEJAOTBPAIICHUH U JICYCHUN TeHETUYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemoHncTpanun:

[Toptpersl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. UerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmumet u cxeMbl:  «MOHOTHOpHIHOE  CKpENIMBAaHHME W €T0
LIUTOTCHETUYECKAsd OCHOBA», «3aKOH pAaCUICIUIEHUS M €ro IUTOr€HETHYECKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JlurubpuaHoe  CKpeIlIMBaHHEY,
«lluTonornueckue OCHOBBI JTUTUOPUIHOTO CKPEILIUBAHUA, «Meno3»,
«B3anMonencTBUE AJUICIIBHBIX TE€HOBY», «l€HeTndecknue KapThl pPaCcTECHUH,
JKUBOTHBIX U YEJIOBEKa», «l'€eHeTHKa mojia», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUCIUICHHOTO C TMOoJIoM», «KapuoTUIIbI YeloBE€Ka MW KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukaimonHas W3MEHYMBOCTh», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarlmoHHasi K3MEHYUBOCTHY.

O6opynoBanue: MoJAeIU-aNmIIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«HemonmHnoe momuHUpoBaHue», «Jlurmbpumnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHUKPOCKOI W MuKpompenapat «J/lpozoduna» (HOopma, MyTaiuu
(bopMBI KpBUIBEB U OKPACKH TeNa), Tepoapuii «I opox moceBHOM».

JlabopaTopHbIe M IpaKTHYeCKHe PadoThbI:

JlaGoparopHast padora Ne 5. «M3ydeHue pe3ynbTaToB MOHOTMOPUIHOIO M
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(HIIbl Ha TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas pabota Ne 6. «M3yuenne MoaupUKaMOHHON U3MEHINBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PAJIa U BAPUALIMOHHOW KPUBOINY.

JlaGoparopHast pabora Ne 7. «AHamu3 MyTauuid y Apo30(Quibl Ha TOTOBBIX
MUKpOIPENapaTax».

ITpaktnueckas pabora Ne 2. «CocraBieHHME U aHaIM3 POJOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenexkuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexuusi Kak Hayka M IIpolLecc. 3apOXkICHHUE CEJNEKIMH U JOMECTUKALHA.
VYuyenue H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKACHHUS M MHOTO0Opasus
KYJbTYPHBIX pacTeHui. LIEHTpBl NpOMCXOXKAEHUS NTOMAIIHHUX >KUBOTHBIX. CopT,
IOpOJIa, HITAMM.

CoBpeMeHHbIE METObI CeNeKUMU. MaccoBblii U MHIUBUAYAIbHBIH OTOOPHI B
CEJICKIMM PACTEHMM M KUBOTHBIX. OlEHKa 3KCTepbepa. bIM3KOpOACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpeuMBaHUE YHUCTHIX JIMHUH.
['erepo3uc, wim rudbpuaHas cuwia. HepoJcTBEHHOE CKpelrMBaHuE — ayTOPUAMHI.
Otpanénnas rtuOpuauzauuss u e€ ycnexu. VICKycCTBEHHBI MyTareHes u
IIOJIyYEHHUE TOJIUIUIONIOB. JIOCTHMXKEHUsA CENeKIMM pPACTEHUN, >KUBOTHBIX H
MHUKPOOPIaHU3MOB.

buorexHosorus Kak oTpacib NPOU3BOACTBA. ['€HHAs WH)KEHEpUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrenneix opranusmoB. KietouHas
nHKeHepus. Kierounele KyabTypbl. MUKpPOKIIOHAJIBHOE PAa3MHOKEHUE PACTEHUM.
KJiloHHpOBaHKME BBICOKONPOMYKTUBHBIX  CEJIbCKOXO3AWCTBEHHBIX OPraHU3MOB.

Okoyoruyecknue W dTudeckue  mpoosembl. [MO  —  reHeTHyecKu
MOU(MDUIIMPOBAHHBIE OPTaHU3MBI.
JlemoHcTpauuu:

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. @.
HNBanoB.

Tabmuubr u cxembl: kKapTa «lleHTpBl TPOUCXOXKIEHUS W MHOT000pasus
KYJbTYPHBIX pacTeHuin», «I[lopoasl qomMamHux >KkMBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «OtnanéHnas rudpuauzanusy, «Padotsl akagemrka M. @. Banosay,
«[Tomumnongus», «OObekThl OWOTexHONOTUM», «KIeTouHble KyIbTYyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHoc reHoB, XPOMOCOMY.

O6opynoBaHre: MyJSDKH IUIOIOB U KOPHETUIOA 0B JUKUX ()OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03sICTBEHHBIC PACTCHUS.



JlaGopaTopHble M NpakTU4ecKne padoThbI:

Okckypeuss «OCHOBHBIE METOABI WM JOCTHXKEHHUSI CENEKIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOMUCHBITATEIBHBIM  Y4acTOK, B TEIUIMYHOE XO3SMCTBO, JabOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASA OUOJIOTHS.

[Ipennochyiku BO3HUKHOBEHHUS HBOJIOLMOHHOW TEOPUHU. BOJIOIMOHHAS
Teopust U €€ MecTo B Ouosioruu. BiusiHUE 3BOTIONMOHHON TEOPUH HA pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CBugerensctBa sBodtonuu. [lasieoHTONOrMYECKUE: TOCIIEA0BATENHLHOCTh
MOSIBJICHUSI BHUJIOB B MaJICOHTOJIOTMYECKOM JIETONUCH, TMEpeXoHblie (HOPMBI.
buoreorpaduyeckue: cxoacTBO U paziuuue payH u Giop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTUYECKHE: CXOJCTBA W Pa3IU4Msi SMOPHOHOB pAa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJOTUYHBIE,
pyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MYyTeH Yy BCeX
OpPTaHU3MOB.

OpomonmonHass teopusi Y. JlapBuHa. Ilpenmnocbuiku BO3HHUKHOBEHUS
napBUHU3Ma. JIBMKYIIME CHIIBI 3BOJIOIUM BHIIOB 1o JlapBuHy (M30bITOYHOE
pPa3MHOXKEHHUE TMPU OTrPAaHUUYECHHOCTH PECYypCOB, HeOMpeAeiaEHHas U3MEHUYUBOCTD,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosonuu (CTI) u e€ 0OCHOBHBIE TIOJIOKEHHUS.

MukposBoitonus. [Tonynsnusa kak eIMHUIA BUIa U SBOJIIOLIUH.

JBrkymue cuibl ((hakTopbl) SBONIOLUMU BUJOB B MpUpoae. MyTauuOHHBINA
nporiecC U KOMOMHATUBHAs W3MEHUUBOCTh. [lOMyNSIIIMOHHBIE BOJIHBI M Jpeid
reHoB. M30Js1us U1 MUurparusi.

EctecTBenHblii oTOOp — HampaBiswommii Qgakrtop dBomOIUUA. DOpPMBI
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCTh OPraHU3MOB Kak pe3yibTar HBodonuu. [Ipumepsl
MPUCIIOCOOJICHUI Y OpraHu3MOB. ApoMopd03bl U UaUOadaNTaIUH.

Bunx wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi.  PopMbl  IBOMIONUHU:  (DUIETUYECKAss, JTUBEPreHTHAs,
KOHBEpIreHTHas, napauienbHas. HeodpaTuMocTh 3BOJIOLHH.

[IpoucxoxieHne OT HecleluuaaIu3upoOBaHHBIX NpeAkoB. [Iporpeccupyroias
crieruanu3anus. AJanTUBHAS paHaIvsl.

JlemoHcTpanuu:



[Toptpetsl: K. JIunneit, XK. b. Jlamapk, Y. Jlapsun, B. O. KoBanesckuii, K.
M. bap, 2. I'ekkens, @. Mromnep, A. H. CeBeprios.

Tabmuib! u cxembl: «Pa3BuTHE opranndeckoro Mupa Ha 3emiie», «3apoIbIiT
MO3BOHOYHBIX  KUBOTHBIX»,  «Apxeontepukcy, «Dopmbl  OOprOBI 32
cylecTBoBaHue», «EcTecTBeHHbIN 0TOOPY», «MHOroodpasue CopToB pacTEHUI»,
«MHorooOpazue  mopoa  KUBOTHbIX»,  «llomymsaumm»,  «MyTtanuonHas
U3MEHYUBOCTHY, «ApoMopdo3b», «numoamantanum», «OO0mas aereHepanus,
«/IBmkymue cunbl sBomonun», «Kapra-cxema wapupyra nyremectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «lIpucrnoco0ieHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuEY, « IKOJIOTHUECKOE BUI000PA30BAHUE.

O6opyaoBaHUE: KOJUICKIMS HACEKOMBIX C PA3IUYHBIMU THUIIAMH OKPACKH,
Ha0Op TJIOJIOB U ceMsiH, Koyuiekiusa «lIpuMepnl 3alllUTHBIX MPUCHOCOOTIEHUN Y
KUBOTHBIX», MOZeNb «OCHOBHBIE HAIpPaBICHUS JBOJIOLUN», 00bEMHAS MOJENb
«CTpoeHue TOJIOBHOTO MO3ra HO3BOHOYHBIX Y.

buoreorpaguueckas kapta Mupa, KouleKuus «@POpMbl COXPaHHOCTH
HCKOMAEMbIX JKMBOTHBIX W pacTeHMi», Mojenb ammiukanusa «llepekpéct
XpOMOCOM», BJaXHble Tmpenapathl «Pa3Butue Hacekomoro», «Pa3Butue
JSATYUIKW», MUKpomnpemnapaT «/[po3oduna» (Hopma, mytauuu (GOpMbl KPbUIbEB U
OKpacKH TeJa).

JlaGopaTopHblie U NPpaAKTHYECKHE PA0OTHI:

JlaGoparopuass pabora Ne 1. «CpaBHeHue BUIOB O MOPGHOIOTUYECKOMY
KPUTEPUIOY.

JlaGoparopHas padora Ne 2. «Onucanue MpUCTIOCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCHUTEJIBHOTO XapaKTeEpay.

Tema 2. Bo3HUKHOBeHME U pa3BUTHE )KM3HU Ha 3emuie.

JloHayuHble TPEACTABICHUS O 3apOXKIEHUU >KU3HH. HaydHble TUMOTE3bI
BO3HMKHOBEHUSI JKM3HU Ha 3emiie: aOWOreHe3 M IMaHCIepMusa. XUMHUYecKas
HBOMIOIUSI. AOUOTCHHBI CHUHTE3 OPraHMYECKUX BEIIECTB W3 HEOPTaHUYECKUX.
DKCIEepUMEHTAIbHOE TTOATBEPKIACHUE XUMUYECKON 3BoJIIOIMK. HavaibHbie 3Tambl
ounonornyeckoi 3Bosmonuu. I'unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE NPOTOKJIECTKH. IlepBble KIETKM M HMX DBOJIIOIHA.
DopMHUPOBAHUE OCHOBHBIX IPYIIN KMBBIX OPTaHU3MOB.

PazBuTne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. [laneo3oiickas 3pa u €€ mNepuoabl: KEMOPHUICKHM,
OPAOBUKCKHH, CHITYPUUCKUI, TEBOHCKUN, KAMEHHOYTOJIbHBIN, IEPMCKHUM.

Me3o30iickas 3pa 1 €€ nepuoabl: TPHACOBBIN, FOPCKUI, MEJIOBOM.

Kaiino3oiickass »3pa © €€ TNepuolbl: NaJCOrCHOBBIA, HEOTCHOBBIM,
AHTPOITOTE€HOBBIM.



XapakTepucTUKa KJIMMaTa U TeoJIOTUYECKUX MpoleccoB. OCHOBHbBIE 3Tarlbl
HBOJIFOIIUU PACTHTEILHOTO W JKMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [losiBNIEHUE, pACUIBET U BEIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema OpraHMYECKOro Mupa Kak OTpaxeHue -HBOIOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPTAHU3MOB.

DBOJIIOLIMS YeJIOBEKAa. AHTPONOJIOTHSI KaKk Hayka. Pa3BuTue npeacTaBieHuil o
IIPOUCXOXKJECHUN 4YeloBeka. Meronbl u3ydeHus aHtponoreHeza. CXOACTBa U
pa3Inyrs 4eJI0BEKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHUE YETIOBEKA.

JBwxymue  cunbl  (paktopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUYMBOCTb UM  €CTECTBEHHbIH o0TOOp. OOIIeCTBEeHHbIH 00pa3  KU3HW,
M3TOTOBJICHUE OPYJIUN TPYyAa, MBIILJICHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIOMUTEKHU, YeaoBek
yMenbi, YemoBek npsMoxondimuu, YeNoBeK HeaHIEepTalbCKui, YenoBek
pasyMHbIii. Haxoakum HCKOMaeMbIX OCTaTKOB, BpEMs CYIIECTBOBaHHUs, OOJACTh
pacnpocTpaHeHus, 00bEM TOJI0BHOTO MO3ra, 00pa3 XU3HH, OPYAUSL.

YenoBeueckue pacbl. OCHOBHbIE  OOJIBILIME  pachl:  €BPOINEOUIHAS
(eBpasumiickasi),  Herpo-aBCTpajioujHas  (dSKBaTOpUalbHasi),  MOHTOJIOWJIHAsS
(a3uaTcko-amepukaHckas).  YepTbl  IPHUCHOCOOJIGHHOCTH  MpEACTaBUTENEH
YeJIOBEYECKUX Pac K YCJIOBHUSIM CYHIECTBOBaHUSA. EJMHCTBO 4enOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanun:

[Toptpetsr: ®@. Penn, JI. ITactep, A. Y. Onapun, C. Muwmuiep, I'. FOpu, Y.
JlapBuH.

Tabmuipel U cxembl: «Bo3nukHOBeHHe ColMHEUHON cucTeMbl», «PasButune
opraHudeckoro wMupa», «PacturenpHas kietkay, <«JKuBOTHas  KieTkKay,
«IIpokapuotnueckas kieTka», «CoBpeMeHHas CHUCTeMa OPTaHUYECKOro MHUpay,
«CpaBHEHHE AaHATOMUYECKUX 4YEPT CTPOCHHUS YENOBEKA M YEJIOBEKOOOPAa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TAJICOHTOJIOTHUYECKMX  HAXOJOK  TMPEIKOB
COBPEMEHHOI'0 4eloBeKay, «JlpeBHenmme moau», «pesHue moam», «llepseie
COBpEMEHHBIE JTIOAN», «HenoBeueckue pach».

O6opynoBanue:  Myspku  «lIpoucxoxiaenue — 4denmoBeka»  (OHOCTBI
aBCTPAJIONMUTEKA, MUTEKAHTPONa, HEaHJepTalblla, KPOMAHbOHIA), CJICNIKU WIH
M300pKEHUS KaMEHHBIX OpYAU TEPBOOBITHOTO YENOBEKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebsia), TreoXpoHOJorHueckas TaOnuia, KoJuleKiusa «Dopmbl
COXPAHHOCTU UCKOTIAEMBIX )KUBOTHBIX U PACTCHUI».

JlabGopaTopHble ¥ NpaKkTH4ecKne padoThbI:

[Tpaktuueckast padora Ne 1. «M3ydyeHne MCKOMAaeMbIX OCTATKOB PAaCTEHUUW U
YKUBOTHBIX B KOJUIEKIIHSIX).



DKcKypcus «IBOJIONMS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHbIN WIK KPaeBEeIUECKUI My3€ei).

Tema 3. OpranusMsbl M OKpY:KaloLas cpeaa.

DKoJOorus Kak Hayka. 3ajaud U pa3Aesibl SKOJOTHH. MeToabl SKOIOTNYECKUX
UCCIIENOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpenbl oOuTaHWS OPraHW3MOB: BOJHAs, HAa36MHO-BO3IYIIHAs, MOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckre (daktopel. Knaccudukaius sSKoJOrnyeckux (PakTopos:
abnoTtuyeckue, OWMOTHMYECKHME M AaHTPONOTeHHbIE. JlelcTBHE 3KOJIOTMUYECKHX
(GhaKkTOpOB Ha OPTaHU3MBI.

AOGuoTtnueckue (hakTOphl: CBET, TEMIEPATYPA, BIAKHOCTh. POTONEPHOIU3M.
[Ipucnocobnennst  OpraHu3MOB K  JEHCTBUIO  aOMOTHYECKUX  (PAKTOPOB.
buonornueckue puTMBl.

buotnueckue (bakTOpHI. Bunnr OMOTHYECKUX B3aNMO/IEICTBUU:
KOHKYPEHIUS, XUIIIHUYECTBO, CUMOM03 U ero (opmsl. [lapazurusm, koonepanus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIIU3M,
HEUTpau3M. 3HayeHUE OMOTHYECKHX B3aUMOACHCTBUU MJI1 CYLIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XApAKTEPUCTHKM momyasiuuu. (OCHOBHBIE IOKa3aTesn
NOMYJISIUMU: YHUCIEHHOCTh, IUJIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, HPHUPOCT,
Murpanus. JJuHaMuka 4ucaeHHOCTH MONYJISLUN U €€ PeryJIsLysl.

JdemoHncTpanuu:

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, O. ['ekkensp.

Tabmunpsl u cxembl: kapta «lIpupogusie 30HBI 3eminy», «Cpenbl OOUTaHUS
opranu3zMoBy», «®Portonepuoauzm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU NOMYJSUUU UHDY30pUU-TyPenbkn», «IIumeBbie nenm».

JlabopaTopHble M NpaKkTH4ecKne padoThbI:

Jlabopatopnast padota Ne 3. «Mopdosiorudeckne 0COOEHHOCTH PACTCHUM U3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckas padora Ne 2. «Iloacy€T MIOTHOCTH MOMYJISIIINI Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa M 3KOJI0rMYECKHE CUCTEMbI.

CooOmiecTtBo opraHu3moB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MpOCTpaHCTBEHHasA, Tpoduueckas (muimieBasi). Bunbi-momunantel. CBsi3u B
OHOLIEHO3E.

Okonoruyeckne cuctembl (IKocuctemsbl). [loHsitue 00 »dKocucremMe u
ouoreornieHoze. DyHKIHMOHANBHBIE KOMIOHEHTBI SKOCHUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BELIECTB U MOTOK YHEPTUH B SKOCHUCTEME.
Tpoduueckne (muIEeBbIE) YPOBHH DJKOCHCTEMBI. [lWIeBbIE TENMM ¥ CETH.
OcCHOBHBIE TOKa3aTed HKOCHUCTEMBI: OHOMacca, MPOAYKIHUSA. IKOJOTHUYECKHE
nupamMuibl: TPOAYKIWH, YHUCIEHHOCTH, Ouomacchl. CBONCTBA 3KOCUCTEM:
YCTOWYMBOCTh, CAaMOperyJisiius, pazputue. CyKkieccus.

[TpupoaHbie IKOCUCTEMBI. DKOCUCTEMBI 03€p M PEK. DKOCUCTEMA XBOMHOIO
WJIU ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE  DKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034iCTBEHHOE 3HAUEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak (akTop ycToiunBocTH sKOocucTteM. CoxpaHeHue
OMOJIOrMYECKOro pa3HoOOpa3us Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, coctaB U CTPyKTypa
ouocheprr. XKuoe BemectBo U ero (pynkmuu. OcoOeHHOCTH Ouocdepsl Kak
ro0aibHOM 3KocucTeMbl. [luHamMuyeckoe paBHOBecue M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoTsl BEHIECTB U OMOr€OXUMHUYECKHE LIUKJIIbI 3JIEMEHTOB (YIiiepoaa,
azota). 30HaIbHOCTh Ouocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B Onochepe 3emiu. AHTpONIOreHHbIE U3MEHEHUS B Ouocdepe.
['1oGanbHbIC IKOIOTHYECKUE TTPOOIEMBI.

CocylecTBOBaHuE MIPUPOBI u YEJIOBEUECTBA. Coxpanenue
Oropa3zHooOpa3usi Kak OCHOBa yCTOMUMBOCTH OHochepbl. OCHOBA pallMOHAILHOTO
yIOpAaBJICHUs] TPUPOJIHBIMU pecypcamMu M HUX HCHoJb30BaHue. JlocTkeHus
OMOJIOTHHU U OXpaHa MPUPOJIbI.

JdemoHcTpanuu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaué€s, B. U. Bepnaackuii.

Tabmuupbl u cxemsl: «llumessie nenu», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponubie coobmiectBay, «llenu mnuTanus», «IKOJIOTHYECKas MMUPAMUTIAN,
«buocdepa n yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMA
XBOMHOTO  Jeca», «buomeno3d BomoéMa», «ArpoueHos», «lIpumepHbie
AQHTPOIIOICHHBIE  BO3JACHUCTBHUS HA OpuUpoay», «BakHeWllne HMCTOYHUKU
3arpsi3HEHUs] BO3JlyXa M IPYHTOBBIX BOI», «llouBa — BaxkHeHIIas cOCTaBISAIOLIAs
ouocheprr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiii d3¢dexT, «DakTopshl
pPaJIMOAaKTUBHOTO 3arps3HeHust Ouocheprr», «OOmas cTpykrypa Ouocheps»,
«Pacmipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM dKpaH Ouochepb»,
«KpyroBopoT yriiepona B ouocdepe», «KpyroBopoT azoTa B Ipupoie».

O6opynoBanue: Monenb-anmaukanus «Tunuaneie OUOIEHO3bD», Tepbapuit
«PacturenbHbBIe coOOIIECTBaY, KOUICKIIMN «brorenosy, «Bpeaurenu BaxkHEHITNX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu © KOJUICKIIMA PACTCHHH U
JKUBOTHBIX, TIPUHAIICKAIINE K Pa3HBIM 3KOJOTHYCCKUM TPYIIIaM OHOTO BHUA,



Kpacnas kuura Poccuiickoit ®enepanuu, W300paKeHHS OXpaHSEMBIX BHJIOB
pPacTeHUN U )KUBOTHBIX.



[UDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOI'PAMMEBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA3OBAHUA

Cormacho ®I'OC COO, ycraHaBIHMBarKOTCA TpeOOBaHUS K pe3yJbTaTam
OCBOCHHUSI  OOy4YalollUMHCSI TMPOrpaMM  CpeaHero oo0mero oOpa3oBaHUS:
JMYHOCTHBIM, METAINIPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJBTATOB OCBOCHHUA Ipeamera «buomorusy»
BBIJICJICHBI CIIEAYIOIIME COCTABJISIONINE: OCO3HAHUE OOYYArOUMMHUCS POCCHMCKOM
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPEJACIICHUIO, HaJWYue MOTHUBAMM K OOYYEeHHUIO  OHOJIOTHH,
I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCXKICHUH JHUYHOCTH HA OCHOBE
KJIFOYEBBIX IICHHOCTEH W HMCTOPHUYECKUX TPATUIMK PA3BUTHS OHOJIOTHIECKOTO
3HaHUS, TOTOBHOCTh U CIIOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOECH
JESITEIbHOCTH [IEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMH, TMPUCYIIUMUA CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJWYUE DKOJIOTHYECKOTO0 IPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTH 11T U CTPOUTH )KU3HCHHBIC TIJIaHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUA MNpenmera «buonorus» mocturarorcs B
€UHCTBE YYEOHOM W BOCIUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUHM C
TPAJAULIMOHHBIMA POCCUMCKUMU COLMOKYJIBTYPHBIMH, HICTOPUUYECKUMHU U TYXOBHO -
HPABCTBEHHBIMU IICHHOCTSIMU, MPHUHATHIMU B OOINECTBE MpaBUJIaMH M HOpPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHMS, CAMOBOCIHMTAHUS H
CaMOpAa3BUTHUSA, PA3BUTUS BHYTPEHHEW IMO3ULUMHM JIMYHOCTH, MATPUOTU3MA,
YBAXKEHUS K 3aKOHY M IPABOIOPANKY, YEIOBEKY TPyAa U CTaApUIEMY MOKOJIEHUIO,
B3aMMHOT'O YBa)XKCHHS, OEPEKHOTO OTHOIICHHMS K KyJIbTYpHOMY HACIEIUI0 U
TpaAUIASAM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanuu, mpupojsie u
OKPY>KalOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS YyueOHOro mpeamera «buoaorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaIOIINXCSI PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3UIMEH JWYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpHUCHTAIIMH, TO3WUTHUBHBIX BHYTPEHHUX  YOEKIEHHUH, COOTBETCTBYIOIIHMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIIMPEHUE >KU3HEHHOTO
ONbITA U OMbITA JEATEIBHOCTA B IMPOLIECCE PEATU3ALMU OCHOBHBIX HaIPaBJICHUN
BOCIIUTATEJIbHOM JIESTEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCcKOr0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOMErocs Kak aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUMCKOTO OOIIECTRA;



OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBa)KEHUE
3aKOHA W MTPaBOIMOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [JEATEIBHOCTH NPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YeOHBIX M TO3HABATEIbHBIX 3a7a4, BBHIMOJHEHUH
OMOJIOTMYECKUX AKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNATh COOCTBEHHYIO IIO3UIMIO TIO OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JICMCTBUSX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIFOJIEH C pa3HBIMU YOSXKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATENbCKUX 33Jlad, YBAXKHUTEIHHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IIpH OOCYXKJIEHUHM CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOMN WJIEHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH TIE€pe.
Ponunoil, ropmoctu 3a CBOM Kpail, ¢BOO PoIuHY, CBOW S3BIK U KYJIBTYpY,
MPONIOE U HACTOAIIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIIIEHUE K TPUPOAHOMY HACIEAUIO U MTaMSITHUKAM MPUPOIBI,
nocTxeHusaM Poccrun B Hayke, HCKYCCTBE, CIOPTE, TEXHOJIOTHSX, TPY/IE;

CITIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWMOJIOTHM, TOHMMAaHWS 3HAYeHUs] OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPO/JIbI, B AKU3HHU YEJIOBEKA U COBPEMEHHOT'O OOIIIECTRA;

uneiHas yOexxJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3amnurte OTedecTna,
OTBETCTBEHHOCTbH 32 €ro CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAlIMI0O M MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOWYHUBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIICHHUE K CBOUM POJMTENSM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAaHHOTO MPUHATUS LEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaauuusMHu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO W
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOIICHUIA;



MOHMMAHHE 3MOIIMOHATBHOTO BO3/ICHCTBUS JKUBOUM NPUPOJBI U €€ LICHHOCTH;

TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BUJIaX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHWS, (POPMUPOBAHUA KYJbTYPbI 310POBbS H
IMOUMOHAJIBHOTO 0JIATONOJIYy NS :

MOHMMAaHWE W peanu3alusi 3J0pOBOTO U 0Oe30macHoro oOpasza >KU3HU
(3mopoBo€  mUTaHHWE, COOJIIOAECHWE TUTHEHUYECKUX MPaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTIbIXa, peryispHas (Qusnyeckas
aKTUBHOCTH), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

MOHMMAHWE I[EHHOCTU TMPaBWI UWHIUBUIYAJTLHOTO M  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEJACHUS B CUTYalLIUIX, YTPOKAIOIINX 3I0POBbIO U )KU3HHU JIIO/ICH;

OCO3HaHHUE MOCHEACTBUN U HENPUITHS BPEIHBIX MPUBBIYEK (YNOTpeOseHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHS);

6) TPyA0BOT0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYY, OCO3HAHHUE IICHHOCTH MacTepPCTBa, TPYA0JI00HUE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKOW M COLHAIBHOMU
HaIpPaBJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cepamM mpoecCHoHaTbHON ACSTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BbIOOp Oyaymieil mnpodeccuu W peasu30BbIBATH
COOCTBEHHBIE KMU3HECHHBIE TUIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOTUYeCKOTr0 BOCIIUTAHUSA:

SKOJIOTMYECKU 11€JIeCO00pa3HOe OTHOILICHHE K MPUPOAEC KaK HCTOYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJOTHYECKON KYJIbTYphl: TPHOOPETCHHE OIBITA
IJJAHUPOBAHUSI TOCTYIIKOB W OIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKAIOIIEN CPEbI;

OCO3HaHME TJI00ATIBHOTO XapaKTepa JKOJIOTHYECKHX MpOoOJieM U MyTed HX
pelieHus;

CIIOCOOHOCTh HWCIIOJIb30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HAHUS W YyMEHUS TPU PEIICHUU TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIIOICHHE  MpPaBWII  TOBEIECHUS B IMPHUPOJE,
HallpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DJKOCUCTEMAaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);



AKTUBHOE HENPUATHE JEUCTBUW, MPHUHOCAIIMX BpPEH  OKPYKAOLIECH
OPUPOJTHON Cpesie, YMEHHE MPOTHO3UPOBATh HEOJIArOMpUATHBIE 3KOJOTHYECKHE
NOCJIECTBUS NMPEANPUHUMAEMBIX JEUCTBUI U MPEIOTBpALIATh HX;

HaJIMYUE Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, 3KOJIOTHYECKON KYIbTYpHI,
onbITa NEATEIbHOCTU AKOJIOTHUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCSI UMM B TO3HABAaTEJIbHOM, KOMMYHUKATUBHOW M COLMAJIbHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKOMN NEATEIBHOCTH dKOJOTUYECKON
HaIlpaBJICHHOCTH,;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW NMPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YUTATENBCKOW KYJIBTYpbl KaK CpEICTBa
B3aMMOJICHCTBUS MEXIY JIFOJAbMU U MMO3HAHUS MUPA;

NOHMMaHWe crnenupuku OUOJOTUM KaK HayKh, OCO3HaHUs €€ poJiu B
(GOpMHpPOBaHNUN PALMOHATBHOTO HAYYHOI'O MBILUICHHS, CO3JaHUU LEJOCTHOIO
IpeACTaBlIeHU 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE NPHUPOAbI, YEIOBEKa U
oOIIECTBA, B MO3HAHUU NPHUPOIHBIX 3aKOHOMEPHOCTEH M pEIIeHUU MpodsieM
COXpaHEHUs IPUPOJHOIO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU Il COBPEMEHHOW I[MBUIIM3ALIUU:
oOecrieyeHuss HOBOTO YPOBHSI Pa3BUTUS MEAMIMHBI, CO3/IaHUE MEePCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh PEeCcypcHble MpoOJIEeMbl  Pa3BUTHUS
4eJI0BEYeCTBa, MOMCKA MyTel BbIX0/a U3 INI00aJbHBIX SKOJIOTHUECKUX MPOoOJIeM U
o0ecrieyeHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHIO,  PALMOHAIBHOMY
UCIOJIb30BAaHUIO TMPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTMYECKMX 3HAHUW B LEJAX
NOBBIIICHUST OOIIEeH KyJNbTYypbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIbHON IPaMOTHOCTH OOy4Yaromuxcs, popMUpyemMon
IPU U3y4YEeHUU OUOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJOB MO3HAHMSI, UCIIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4aeMble 3HaHUS [UIsl aHalu3a M
OOBSICHEHHSI SIBICHUM OKPY)KAIOIIEr0 MHpa U MPOUCXOAAIIUNX B HEM M3MEHEHMIA,
yMEHUE JieJaTh OOOCHOBAHHBIE 3aKJIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
MMEIOIINXCS JaHHBIX C LIEJIbIO MOJYyYE€HUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HCIIOJIb30BAaTh OWOJIOTUYECKUE 3HAHUSA IS
penieHus MpooJieM B pealbHBIX )KH3HEHHBIX CUTYyAITUsX;

OCO3HaHUE LIEHHOCTHM HAYYHOU JEeATEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO U HCCIIEOBATENbCKYIO ACSITENbHOCTh MHAUBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh M CIOCOOHOCTh K  HENpPEephIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJYYCHHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIIMHU.

METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yiabTaThl OCBOECHHs ydueOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMble U1 (OPMHUPOBAHHUA MHUPOBO33PEHUS O0YYAIOIIUXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOLIEHAYUYHbIE MOHATHS, OTPAXKAIOIINE
[EJIOCTHOCTh HAY4YHOM KapTUHBI MHUpAa U CHeUu(UKy METOAOB TMO3HAHMS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, 3HEPIHs, SIBJIIEHUE, IPOLECC,
CUCTEMa, Hay4yHbId ()aKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCleNOBaHUE,  HAOJIOJIEHWe, HU3MEPEHHE,  JKCIEPUMEHT U JIPpYTux),
yYHUBEpCalbHble Yy4YeOHbIE JeHCTBUS (MO3HABaTElIbHbIE, KOMMYHUKATHUBHBIE,

peryJISITUBHBIC), obecrieunBaroIIe dbopmupoBanue (byHKIIMOHATBHOM
TPaMOTHOCTH H  COIMAIBHOW KOMITETCHIIMM OOYYArOIIMXCs, CIHOCOOHOCTB
O0y4JaroImxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHUSA U  yHUBEpPCAIbHbIE Yy4yeOHble JEHCTBUSA B
ITO3HABATEJIbHOM U COLMAJILHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOCHHS MPOrpaMMbl CpPEeIHEro OOLIEeTo
00pa30BaHMsI JOJKHBI OTPaXKaTh:

OsBiaaenue YHHMBEPCAJIbHBIMH y4eOHBIMU NM03HABATEJIbHbIMH
NefCTBUSIMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

caMoCTOSITeNIbHO  (OPMYyJIMpPOBaTh M aKTyaJlM3UpoBaTh  MpoOseMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IPU OCBOECHUU 3HAHUUA MPUEMBI JIOTHUECKOTO MBIIIJICHUS
(aHanu3a, cCMHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000I1eHHs ), PACKPBIBATH CMBICI
OMOJIOrMUYECKUX MOHATHM (BBIACISATh UX XapaKTEpHbIC MPU3HAKU, YCTaHABIUBATH
CBSI3M C IPYTUMU NOHATHUSMU);

ONpENeNATh LEIU JEATEIbHOCTH, 337aBas MapaMeTpbl W KPUTEpUU HX
JIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIIBHOCTU C TIOCTABJICHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS AJi1 0ObSICHEHUS! (DAKTOB U SIBJIICHUM
YKUBOM IIPUPOBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTHM M MPOTHUBOPEUUS B paccMaTpUBAEMbIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3AKIIOYCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtea  Juid MIPEACTABICHUS
CYLIECTBEHHBIX CBSI3€M M OTHOIIECHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTax, a



TAaKK€  MPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
UH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3padaTblBaTh IUIAH PELICHUS NPOOJIEMBI C YYETOM aHaIu3a MMEKLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€SITEIbHOCTH;

KOOPAMHUPOBATh U  BBIMOJHATH pabOTy B  YCIOBUSAX  pEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE [TPU PELICHUN KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE NeiiCTBHUSA:

BJIAJIETh HABBIKAMH YYEOHO-HCCIEA0BATENIbCKOM M IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIe BHUABI JIEATEIBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluu, NpeoOpa3OoBAHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLIUsIX, B TOM YMCJIE MPU CO3JaHUHU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYYHBIA TUI MBIIUIEHUS, BIAJETh HAYYHONH TEPMUHOJIOTHUEN,
KJIIOYEBBIMU MOHATUAMHU U METOaMH;

CTaBUThb M (OpMyaupoBaTb COOCTBEHHbIE 337aud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U KU3HEHHBIX CUTYyalUsIX;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpPOBaTh 3aaady,
BBIJIBUI'aTh THUIOTE3y €€ pElICHUs, HAXOAMTh apryMEHThl U1 JOKa3aTelbCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJA€ pEIICHHS 3aJayd  pe3yJbTaThl,
KPUTUYECKU OLICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMMOUCK MEPEHOca CPEACTB U CIOCOO0B
JEeUCTBUS B MPO(ECCUOHAIBHYIO CPELY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYI0 00sacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb IPOOJIEMBI U 33]1a4H, IOIYCKAIOIIME alIbTEPHATUBHBIE PELICHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(OpMaIMU (TeKCTe yueOHOTo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbBIX, B MHTepHeTe), aHaAIM3UpPOBATH



uHGOPMAITUIO PA3TMYHBIX BUIOB U (OPM MPEICTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSITh PA3IMYHBIE METOABI TIPHU MOUCKE U
otbope Ouosorndeckoit uHGOpPMAIIUU, HEOOXOIUMOMN JJIsI BBIMOJHEHUS YIECOHBIX
3ajay;

npUOOpETaTh OMBIT KCHOJIL30BAHMS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (opMy  mpeacTaBieHUs
ouosiornyeckor nHGopmaruu (cxemsbl, rpaduKd, JUarpamMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3bIK B KadyeCTBE CpeIcTBa MpH padboTe cC
Ouonornyeckor HHPOpMaANMEN: TPUMEHSATh XUMUYECKHe, (U3HYECKUE U
MaTeMaTUYeCKUe 3HaKW U CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCIIONB30BaTh M MpeoOpa3oBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
uH(OPMAITMOHHON 6€30MaCHOCTU JTUYHOCTH.

OgByaieHUe YHUBEPCAIbHBIMA KOMMYHUKATHBHBIMY JIeHiCTBUSIMHU:

1) ob1menne:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM TUCKYCCHHU TIO CYIIECTBY OOCYKJIaeMOW Tembl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMOJHEHUS TMpeasiaraeMou
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA APYTMX yYACTHUKOB
JManora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIE CpeICcTBa OOIIEHUS, TOHMMAaTh 3HA4YCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;

BJIQJIETh Pa3jMYHBIMH CTIOco0aMu OOIIEHUS W B3aMMOJCHCTBHSI, MOHUMATh
HaMEPEHUs IPYTUX JIFOJIeH, MTPOSBISATh YBAKHUTEILHOE OTHOIIIEHHE K COOECeTHUKY
U B KOPPEKTHOU popme HopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOKO TOYKY 3PEHUSI C KCIOJIB30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYyaTbHOU
paboThI pU pEIICHUN OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS TIPH PEIICHUHN YIEOHOM 3a/1a4u;

BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJICKTHBA;



OPUHUMATh LEJM COBMECTHOW  JAESATENBHOCTH, OPraHU30BBIBaTH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacnpelnensaTe poJM C Y4ETOM MHEHUH YYacCTHUKOB, OOCYXIaTh pPE3yJbTaThl
COBMECTHOM paboThI;

OLICHMBAaTh KA4e€CTBO CBOEr0 BKJIAJa M KaXJOr0 Y4YaCTHHKAa KOMaHIbl B
OOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHHWBATh HUAEU C TO3ULUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaLIUSIX, TPOSBIIATh TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMHU AeHCTBHAMM:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS JJIA BBISBICHUS MpPOOJIeM U HX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN LEJIEBBIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYNKAX MO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYLIECTBIIATH MO3HABATEIBbHYIO JEATEIIBHOCTh, BBISBIISTH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyd B 00pa30BaTEIbHON
NEeSATEIbHOCTH U AKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUsS MpoOJieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEITOYTEHHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU yueOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHUI;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTb
34 pEIICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyIULIMU B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABbIKAMM  TO3HABaTEIbHOM  pedieKCMu Kak  OCO3HAHUs
COBEpIIAEMBIX JIEWUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBaHMi, HCMOJb30BaTh MPUEMBI peQUIEKCHH AJIsl OLCHKH CUTYalluu, BbIOOpA
BEPHOI'O PELIECHNUS;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO NPHHMMATh PEIICHHS IO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl JAPYTHX @pPH aHaju3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE CedsI M APYTrUX:

IPUHUMATh ce0sl, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA,

IIPUHUMMAaTh MOTHUBBI M AapryMEHTBl JAPYTHX IIPH aHajJu3€ pPe3yJIbTaToOB
NEeSATEIbHOCTH;

IPU3HABATH CBOE MTPABO M MPABO APYTUX HA OLUMOKH;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € HO3ULMU JPYTOTr0O YEJOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeametHbie pe3ynbTarhl OocBoeHHsl mporpamMmbl COO mo Ouosoruu Ha
0a30BOM YPOBHE BKIIIOUAIOT cielMpruyecKre Jisl yueOHoro npeamera «buosorus»
Hay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHUIO, MHTEPIPETALUU U
npeo0pa3oBaHUI0 3HAHUM, BUIBI IEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMUYHBIX YYEOHBIX CUTYyallUsiX, a TaKKe€ B PEaJIbHBIX
KU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Ouosiorueil. B mporpamme mnpeaMeTHbie
pE3yNbTAThl IPEACTABIIEHBI IO FOJIaM 00yUYEeHUSI.

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUSI yueOHOro npenmera «buonorus» ¢ 10
KJjlacce NOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTMU B CUCTEME HAyYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTUHBI MHUpAa U HAYYHOrO MHPOBO33PEHUS, O BKJIA/NE POCCUUCKHUX U
3apyOEKHbIX Y4YEHBIX-OMOJIOTOB B pa3BUTUE OHOJOTUH, (PYHKIIMOHAIBHON
IrPAMOTHOCTH Y€JIOBEKA JJI PEUICHUS )KU3HEHHbIX 3a]1ay;

YMEHHUE PACKpbIBATh COJIEp)KaHUE OMOJIOTMUECKHMX TEPMHHOB W TOHATHIA:
KW3Hb, KJIETKa, OpraHu3M, Meradonn3M (OOMEH BEIIECTB U MPEBpaIlCHUE
HHEPrum), TOMEOCTa3 (CaMOPETyYIIsIUsl), YPOBHEBAS] OpraHU3alusl KUBbIX CHUCTEM,
CaMOBOCIIPOMU3BEICHHE (PENPOLYKIMS), HACIEICTBEHHOCTh, U3MEHUNBOCTh, POCT U
pa3BUTHE;

yMEHUE U3JaraTh OWOJOTUYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHasg JOTrMa MOJICKYJSIpHOW Ouosioruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyIbTypHbIX pacTteHuid H. V. BaBunosa), onpenenstb rpaHUIlbl
UX IPUMEHUMOCTH K )KMUBBIM CUCTEMAM;

YMEHHE BJIaJIETh METOJJAMU HAYYHOT'O MO3HAHUS B OUOJIOTUU: HAOIIOJEHUE U
OMMCAHKWE MUBBIX CHUCTEM, MPOLECCOB WM SBJIECHUM, OpraHu3alusi U MPOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIIBWJKEHHME  TUIIOTE3bl,  BBISIBJICHUE
3aBUCUMOCTH MEXKIY HWCCIEAyeMbIMA BEITUYMHAMHU, OOBSICHEHUE TIOTyUYECHHBIX



pE3YJIbTATOB, MCIHOJb30BAaHHBIX HAYYHBIX MOHATHH, TEOPUH M 3aKOHOB, YMEHHE
Jie1aTh BBIBOJbI HA OCHOBAaHUU TOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIJENATh CYIIECTBEHHBIE MPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT H
JYKAPUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEILECTB M NPEBPAIICHUS SHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHTO3a, Meio3a,
OILUIOJIOTBOPEHMSI, PAa3MHOKEHHS, HHIWBUAYAJIbHOTO PpAa3BUTHA OpraHU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh NOJYUYEHHbIE 3HAHUA JUISI OOBSCHEHMsI OMOJIOTMYECKUX
IPOLIECCOB U SIBICHUH, JUISl MPUHATHS MPAKTUUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HH C LeJbl0 oOecnedeHus: Oe30MacHOCTH CBOEro 3J0pPOBbS U 3[0POBbS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHUSI HOPM I'PAMOTHOTO MOBEJEHUS B OKPY KaroIIEen
OPUPOJHON cpele, MOHMMaHHE HEOOXOAMMOCTH HCIIOJIB30BAHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu ¥ OWUOTEXHOJIOTUH Ui PalMOHAJIBHOIO
IPUPOAOIIOIb30BAHNUS;

YMEHUE pelaTh >3JE€MEHTapHble T€HETHMYECKHE 3aJayd Ha MOHO- U
JUTHOpPUIHOE CKPEIIMBAHUE, CLEIUIEHHOE HAaCIEAOBAHHUE, COCTABIISTH CXEMBI
MOHOTHMOPHUIHOTO CKPEIIMBAHUA JUIsl TPEJCKAa3aHUs HACIEIO0BaHUS MPU3HAKOB Y
OpPraHU3MOB;

YMEHHUE BBINOJHATh JA0OPATOPHbIE W MPAKTHUYECKHE PaOOThI, COOIIOIATh
npaBuiia npu padoTe ¢ yueOHbIM U Ta00PATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OIEHMBaThb M HMHTEPHOPETUPOBATH HH(OPMALINIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIIOYAIOLIYIO IICEBJAOHAyYHblE€ 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOM MH(GOpPMAIUH, HAyYHO-TIOMYJISIPHbIE
MaTepHuabl), STUYECKHE aCIEKThl COBPEMEHHBIX HCCJIENOBAHUA B OHOJIOTHH,
MeIUIHE, OMOTEXHOJIOTUH;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCBMEHHBIE U YCTHBIE COOOILEHUS,
00001mas 6uosornuecKyro MH(POPMAIUIO U3 HECKOJBKUX HWCTOYHHKOB, TPAMOTHO
UCIT0JIb30BaTh NOHSITUIHBIN anmapaT OMOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOEHUs yueOHOro mnpeamera «buonorus» 6 11
K1acce NOJIKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJIOTMH B CUCTEME HAyYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHUPOBO33PEHHUSA, O BKJIAJE€ POCCUUCKHUX U
3apyO€KHbIX Y4YEHBIX-OMOJIOrOB B pa3BUTHE OUONOrUH, (YHKIHOHAIBHOM
I'PaMOTHOCTH Y€JIOBEKA Il PELICHUS )KM3HEHHBIX 3a/1a4;

YMEHHE PACKpBIBaTh COJEp)KaHHE OWOJIOTMYECKUX TEPMUHOB U TOHSATHI:
BUJI, TOMYJISALHUS, TeHO(OH, 3BOIIONUS, ABIKYIIKE CUIIbl ((haKTOpPbI) 3BOJIOIUH,
MPUCIOCOOJIEHHOCTh OPraHrW3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (DAKTOPHI,



HKOCHCTEMa, MPOAYLEHThl, KOHCYMEHTBI, PEAYyLEHTbl, UENu MUTaHUS,
AKOJIOTHYECKas TpamMua, OnoreoreHos, onocdepa;

YMEHUE H3JIaraTb OWOJIOTMYECKUE TEOpuu (IBONIOLMOHHAS Teopusa Y.
JlapBuHa, CHHTETHYECKass TEOpHUS DHBOJIOIMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogasimieBoro cxoncrtea K. M. bapa, uepenoBanusi riaBHBIX HalpaBICHUA U
nytei aBomoru A. H. CeseprioBa, yuenus o 6uochepe B. WM. Bepuaackoro),
OTIPEICISITh TPAHUIIBI UX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJJaAMU HAYYHOTO MO3HAHUS B OUOJIOTUU: HAOIIOJEHUE U
ONMMCAHKUE MUBBIX CHUCTEM, MPOILECCOB M SBJICHWI, OpraHU3alMs W TPOBEJCHUE
OMOJIOTUYECKOTO  SKCIEPUMEHTa,  BBIIBW)KEHHME  TUIIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMU BEIWYHMHAMU, OOBICHEHHE MOTYyYECHHBIX
pe3yabTaTOB, MCIOJIH30BAHHBIX HAYYHBIX TMOHSATHI, TEOPHUH U 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU TOJYUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBbIC MPHU3HAKK CTPOCHHSI OHOJIOTHYECKUX
OOBEKTOB: BHUIOB, TOMYJSIUH, NPOAYIEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOreOlIeHO30B U DIKOCUCTEM, OCOOEHHOCTH NPOLIECCOB: HACIEICTBEHHOU
M3MEHYUBOCTU, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEUCTBUSI HKOJOTMYECKUX (HaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U TIOTOKAa B3HEPIUUM B HKOCHCTEMAaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB U OMOTr€OXMMHYECKUX
LMKJIOB B Onocdepe;

YMEHHE NPUMEHATh MOJyYEHHbIE 3HAHUA ISl OOBSICHEHHs] OMOJIOTMYECKUX
IPOLIECCOB U SIBJICHUU, JUISl NPUHATUS MPAKTUYECKUX PELICHHU B ITOBCEIH €BHOU
KHU3HU C LeNplo olOecreueHus O€30MacHOCTH CBOErO 3JI0POBbS U 370POBbs
OKpPYXAaIOLIUX JIOAEH, COOMI0OIEHUsI HOPM I'PAMOTHOTO MOBEJEHUS B OKPY KaIOIIEn
NPUPOAHON Cpeje, NMOHMMAaHUE HEOOXOJUMOCTH HCIONb30BaHUSA JOCTHKEHUU
COBPEMEHHOW OMOJIOTHH ISl pallMOHATIBHOI'O IPUPOIONOIb30BAHNUS;

YMEHHE pelaTh 3JIEMEHTapHbIE OHMOJIOTUYECKHE 3aJauM, COCTaBJISTh CXEMBbI
NepPEeHOCca BEILIECTB U YHEPTUU B IKOCUCTEMAX (LIETH MUTAHUS);

YMEHHUE BBINOIHATh JA0OpPATOPHbIE W MPAKTHUYECKUE padOThI, COOIIONATH
npaBuiia Mpu padboTe ¢ yueOHBIM U JJA00PATOPHBIM 000PYyI0BaHUEM;

YyMEHUE KPUTHUYECKH OIICHMBATh M HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJIEp)KaHus, BKIIOYAIOIIYIO IICEBIAOHAyYHble 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEICTBa MAacCOBOW MHGOpPMAIIUH, HAYUHO -TIOMYJISIPHbIE
Matepualbl),  paccMaTpuBaTh  TJIOOQIbHBIE  DKOJIOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE IHMCHMEHHBIE M YCTHBIE COOOIEHUS,
00001mas 6uosornuecKyto MH(POPMAIUIO U3 HECKOJBKUX HCTOYHHKOB, TPAMOTHO
MCII0JIb30BaTh MOHSITUIHBIN anmnapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uu@poBbIe
Ne ni/nn P Konrpoabnusie IIpakruyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
MOMOTIDL Kt Hayka 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmorexa LIOK
p . https://m.edso00.ru/7f41c292
. bubmuoreka [IOK
3 XVUMUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 httns://m.edsoo.ru/7f41c292
bubmmoreka IIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41¢c292
5 PasMHOXeHUE 1 MUHAMBUAYATIbHOE Pa3BUTHE 5 1 bu6muoreka [IOK
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 M3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 P 1
SIEPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 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

KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnbsie IIpakTuueckue (witdpp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
bu6nmoreka [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 9 05 bu6nuoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bu6nuorexa [IOK
3 Opranu3MBl H OKpyKalolas cpesa > 1 https://m.edsoo.ru/7f41cc74
bubmuorexa [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6nuoreka [IOK
P 2
> C3CPBHOC BpEMA 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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka Konrpoubnsie IIpakrnyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bubnuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.
[TpakTryeckas pabora Ne 1
2 «Mcnonp30BaHne pa3TUIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METO/IOB MPU U3YYCHUH
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, NpoOLECCHI 1 bubnuotexa [JOK
U UX U3Y4CHHUE https://m.eds00.ru/863e6564
4 XuMHUYECKUM cocTaB KiieTkU. Bosia u 1 bu6mmorexa [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.edso0.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnnorexa [HOK
KaTaINTUYECKON aKTUBHOCTHU ' https://m.eds00.ru/863e6b72
(dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIM KaTamas3bl)»
b K
7 VYraeBospl. JIunuas 1 no/morexa [0

https://m.edso0.ru/863e6870



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

bubmuoreka [JOK

8 Hyxrennoseie knciiorst. AT® https://m.edso0.ru/863e6d5c
9 Hcropust 1 METObI U3yUEHHUS bubmmoreka [JOK
kieTku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CtpoeHune 3yKapuoTUYECKOM KIETKH.
JlaGopatopHast paborta Ne 2
«M3yueHue cTpoeHUs KJIETOK bubnuorexa [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716c
TOTOBBIX MUKpOTMpEnaparax u ux
OTHCAHUE»
bu6mmorexa [IOK
12 OOMEH BEWECTB WM META00MH3M https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 Porocnites. Xemocunres https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 nepretiieckuii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kjIeTku. Muros. JlabopatopHast BuGniorexa LIOK
15 pabota Ne 3 «HabGutoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKa KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
buocunTe3s Oenka. Peakmms bubmuoteka [JOK
16
MaTpU4YHOI'0 CUHTE3a https://m.edso0.ru/863e796e
bu6mmorexa [JOK
17 Tpancsmst — duocunres benxa https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexka [HOK



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
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

BUPYCHI

https://m.edso0.ru/863e7540

bu6mmoreka [JOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edso0.ru/863e81b6
https://m.eds00.ru/863e831e
bu6mmoreka [JOK

2 Meii

0 o3 https://m.edsoo.ru/863e7f4a

OO0pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJeTok. OIMI00TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpErapaTax»

99 NuauBuayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTnka — Hayka o bubmumoreka [IOK
HACJICACTBEHHOCTH U U3MEHUYHUBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTHU HACJIEAOBAHUS

24 Npu3HaKoB. MoOHOTHOpUIHOE bubmorexa HOK

p i P https://m.edso00.ru/863e8878
CKpEIINBaHHE
WTHOpUIHOE CKpelUBaHue. 3aKOH
25 fesaminioro Hai:nI: OBaHMS bubmorexa HOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaceI0BaHHUE
npusHakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso0.ru/863e8c60
CKpEIIUBaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKpPOIIpEapaTax»
27 I'enetuka moma. HacimenmoBanme bu6mmnoreka [JOK



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

IMPU3HAKOB, CHUCIIJICHHLIX C I1OJIOM

https://m.edso0.ru/863e8c60

W3menunBocTh. HeHacnencrBeHHas
U3MEHYUBOCTb. JlabopaTopHas

pabota Ne 6. U3yuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso0.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBOM»
Hacnencrsennas n3MeHYUBOCTE.
29 JlaGopaTtopnast pabota No 7. 1 05 bubnnoreka [JOK
«AHanu3 MyTamuil y 1po30Quisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIpEIapaTax»
bubmunoreka [JOK
30 Peterinia seropeia 1 https://m.edso0.ru/863e8d78
PesepBHEIi ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh 1 1
W3MEHYHBOCTH OPTAaHU3MOBY
bu6nmnoreka [JOK
32 Ceeiuis Kak Hayka i poLece 1 https://m.edso0.ru/863e9214
33 MeToap! M JOCTUIKEHUS CEJIEKIIUNA 1 bu6nmnoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak orpacib 1 bubnnorexa [JOK
NPOU3BOACTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

11 KIIACC

KouaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTpoabubie  IIpakTHueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThbI padoThI
pecypcsbl
1 DBOJIIOLHS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [JOK
t A ya https://m.edso0.ru/863ea20e
5 Hcropus pa3BuTHA NIpeACTaBICHUN 1 bubnuoreka [IOK
00 3BOJIIOLIUU https://m.eds00.ru/863e9570
bu6mmoreka [JOK
3 M 1
HRPOSBOIOMHA https://m.edsoo0.ru/863e9cle
[Tomymsimus Kak 1eMeHTapHas
€AVHUIA BUJA U SBOJIIOINH.
4 HI2160 I;To HI:J.SI abota JI\JI'O 1 1 0.5 bubmmorexa [JOK
patopHaip B ' https://m.edso00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(}OIOrHIecKOMY KPUTEPHIO»
5 JIBIKyIIME CUITBI (3JIEMEHTapHbIE 1 bubnuorexa [IOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edso0.ru/863e9da4
bu6mmorekxa [IOK
6 E i 0TO 1
CTCCTBCHHBIT OTOO H €O popMe! https://m.edso0.ru/863e9ed0
Pe3ynbpratel 3BoIOIIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabora Ne 2 «Omnucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OpraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIIUN

https://m.edso0.ru/863e9cle



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

HeoOpatumocTs 3BOIIONNN

Ucrtopus xu3Hn Ha 3emiie 1 METObI

10 N
e€ n3ydeHus
1 ['unoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.eds00.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
[epuo1am https://m.edso0.ru/863eat6be
OCHOBHBIE 3TaIlbl BOTIOIUN
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpakTuueckas padbora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cuctema bubnunoreka [JOK
OPTaHUYECKOr0 MHAPA https://m.edso0.ru/863ea48e
15 DBOJTIOIHS YeTIOBEKa (aHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBrxy1uie cuibl ((pakTophl) bubnuorexa [IOK
aHTPOIIOreHE3a https://m.edsoo0.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 YenoBeueckne packl ¥ MPUPOTHBIE bubnmnoreka [JOK
ajanTalyy 4eJIoBeKa https://m.edsoo0.ru/863eaea?2
PesepBHeIil ypok. O600IICHHE T10
19 TeMe «BO3HUKHOBEHME U Pa3BUTHE
KU3HU Ha 3eMie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U HKOJIOTHYECKHE bubnnorexa [JOK



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

(bakxTopsI

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

AbGuoTtnveckue hakTophbI.
Jlaboparopnas padota Ne 3.
«Mopdomnoruueckue 0COOEHHOCTH

. bubmmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso0.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnausnHue cBeTa Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
bubmuoreka [JOK
23 brornieckue dakTopet https://m.edso0.ru/863eb348
DKOJIOTHYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 No 2 «IloncuéTt ImI0THOCTH 0.5
MOMYJISIIIUI pa3HBIX BUIOB
pacTeHu
o5 CoobmecTBa OpraHu3MoOB — bubnuorexa [JOK
OHOIIEHO3 https://m.edso0.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubmuoreka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN YIKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa sxocucteM. CyKieccus
28 [IpupoHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnuoreka [IOK
9KOCUCTEMA 3EMJIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBo B Onochepe 3emiu 1
33 CocyiecTBoBaHUE TPUPOABI U 1 bubmuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O600IICHUE TEMBI
34 «Co00111eCTBa U DKOJIOTUUECKHE 1
CUCTEMBI»
OBUIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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




YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. ITaceunuka B.B., Akuimonepnoe o6mectBo «M3narensctBo «IIpocseiienne»

* buonorwmst, 10-11 xmacesl/ Arnpeesa H.JI., O6mmecTBO ¢ orpaHUnYeHHON
oTBeTCTBEHHOCTHIO « 1O MHEMO3MHA»

* buonorus, 10-11 knaccsl/ 3axapoB B.b., Pomanosa H.U., 3axaposa E.T.; nox
penakmueit Kpukcynosa E.A., O01ecTBo ¢ orpaHiYeHHON OTBETCTBEHHOCTHIO
«Pycckoe croBo - yueOHUK»

* buonorus, 10-11 xnaccesl/ Baxpymes A.A., bypckuii O.B., Paytuan A.C.,
Ponuononra E.N., PozanoB M.H., O611ecTBO C orpaHUi4e€HHON OTBETCTBEHHOCTHIO
«banaccy»

* buonorus, 11 knacc/ bensie [1.K., bopoaun I1.M., JIpimmui I'.M. u apyrue;
nox penakiue bensiea J[.K., demmmmuna I'.M., AkiinonepHoe o0I1ecTBO
«3marensctBo «IIpocBemenue»

* buonorus, 11 xknacc/ Kamenckuii A.A., Kaciepckas E.K., CuBormnazos B.I.,
AxnnonepHoe obiectBo «M3narensctBo «IIpocBemienne»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., AkunonepHoe o0iectBo «M3aaTenbcTBO
«ITpocsenienue»

* buonorwus, 11 kmacc/ Ilonomapéra 1.H., Kopuunosa O.A., Jlomununa T.E. u



npyrue; non peaakiueit [Tonomapépoit M.H., O0miecTBO ¢ orpaHn4eHHON
oTBeTCcTBeHHOCThIO M3naTenbckuil ieHTp «BEHTAHA-I'PA®y; AkiinonepHoe
obmectBo «M3aaTenscTBO «IIpocBerieHne»

* buosnorus. buonorudyeckue cuctemsl u nporecchsl, 11 knace/ Tepemon A.B.,
[TerpocoBa P.A., O61mecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «M3/MaTenbcTBO
BJIAJIOC»; O0111ecTBO ¢ OrpaHM4YEHHON OTBETCTBEHHOCTHIO «31aTenbCKuid
uentp BJIAJIOCy»

* buosnorus. O6mas ouosnorus, 10 kmacc/ CuBornazos B.U., Aradponosa 1.b.,
3axaposa E.T., O01iecTBO ¢ orpaHU4€HHON OTBETCTBEHHOCTHIO «JJPODAY;

AxnnonepHoe obmectBo «M3aaTenscTBo «lIpocBerienne»

METOAUYECKHUE MATEPUAJIBI JISA YYUTEJIA
[Toypounsle pa3padotku.(ITaceunuk B. B., [lIsenos I'. I'., Epumona T. M.) ...

Kunacc: 10, 11. IIpeamer: buonorus

Metoauueckoe nmocooue moAroToBICHO K U3aHHOMY B cooTBeTcTBUU ¢ PI'OC

yueOHuKy A. A. Kamenckoro, E. A. Kpukcynosa, B. B. [laceunuka «buonorus

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



https://resh.edu.ru/
https://skysmart.ru/

bu6anoreka [JOK
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