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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OHUOJOTHH TEOPETUYECKYIO OCHOBY IS
OTIpe/IeTICHUs] TMOAXOM0B K (OPMHUPOBAHUIO COACpX)aHHS YU4eOHOro mpeaMeTa
«buonorus» cocraBwiM: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBIICHHOCTH  IIeJIel, COJep)KaHUs, pe3ylIbTaToB OOY4YCHHS W
TpeOOBaHUI K YPOBHIO TTOJTOTOBKHU BBIITYCKHUKOB, TIOJIOKCHHSI 00 OOIIUX HEJX U
NPUHIUIIAX, XapaKTePU3YIOMIMX COBPEMEHHOE COCTOSIHHE€ CHCTEMbI CpPETHETO
oOmero oOpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenrduke OMONIOTHH, €€ 3HAUCHUHU B MTO3HAHUM KUBOU IPUPOJIHI U 00ECTICYCHUH
CYIIIECTBOBAHHS YEIOBEUYECKOro oOmiecTBa. COracHO Ha3BaHHBIM TIOJOXKCHHSIM,
OTpe/ieTICHbl OCHOBHBIC (DYHKIIMU TIPOTPAMMBI 110 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma 1o Owuosornu AaéT TMpeACTaBICHHE O TMeNsAx, 00 oOmen
CTpaTerud OOYYCHHs, BOCIHTAHUS W Pa3BUTHS OOYUYAIOUIUXCS CpPEICTBAMHU
yuebHOro mpenmera «buomorusi», omnpenensier 00s3aTENBHOE TPEAMETHOE
colepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIyeMYIO TOCIIeIOBATEIbHOCTh U3YUYCHHsI Y4eOHOTO MaTepuasna ¢ y4eTom
MEXIPEIMETHBIX ¥ BHYTPUIIPEIAMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIBHOIO
mpoiiecca, BO3paCTHBIX 0COOEHHOCTEH 00y4JaroIuXxcsl.

B nmporpamMe 10 OHONOrMM TakXke YYUTHIBAIOTCS TpPeOOBaHUA K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Yy4eOHO-IO3HABATEIbHOU
NEATeIIbHOCTH/YUEOHBIX JCHUCTBUM O0OYYaIOMIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOrMYECKOTO 00pa30BaHUS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIH ypOBEHB) pean30BaH
MPUHIMI TPEEMCTBEHHOCTH B HW3y4Ye€HUW OwWojoruu, Onarojgapss 4emy B He
MPOCMATPUBAETCA HANPABICHHOCTh HAa Pa3BUTHE 3HAHWUH, CBSI3aHHBIX C
dbopMHUpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IIEHHOCTHBIX
OpHEHTAIU{ JIMYHOCTH, SKOJOTUIECKOTO MBIIUICHHS, PEJCTABICHUI O 3J0POBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpY)XKarolled MPUPOAHON cpene.
[ToaToMy Hapsimy ¢ m3ydeHHeM OOIIEOMOTOTHYECKUX TEOPHH, a TaKkKe 3HAHHWH O
CTPOEHUU JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIOIIUX B
HUX TPOIIECCOB B MPOTpaMMe MO OWOJIOTHH YAEIEHO BHHUMAaHHE HCIIOIh30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PEIICHHS TPUKIAIHBIX 3a/1a4, B
TOM 4HCIIe: MPO(UIAKTHKN HACIEACTBEHHBIX 3a00JI€BaHWN UYEJIOBEKa, MEIHUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS HKOJIOTHIECKU
1[EJIeCO00Pa3HOr0 TOBENCHUS B OKPYXKAIOIMIEH NPUPOJHOW Cpeae, aHaau3a



BIIUSIHUSL XO3SIMCTBEHHOM NESITEIbHOCTH YEJOBEKAa HA COCTOSHUE MPUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CHJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
yueOHoro mpenmeta «buosorus» mpoauKTOBaHO HEOOXOIMMOCTHIO OOECTIEUEHUs
YCIIOBUM JJISl PELICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay MIKOJIbHOTO OHMOJIOIMYECKOro
oOpa3zoBaHus, KoTopas mpexanonaraer (GopmMupoBaHue y 0OydarouIuxcs
CIIOCOOHOCTH aJaliTUPOBAThCS K M3MEHEHMSIM JMHAMUYHO pPa3BUBAIOLIErOCA
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BaXKHOE
mecto. OHa obecrneynBaeT (POPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEACTABICHUM O
HAyYHOU KapTHHE MHpa, paclIupsieT ¥ 0000IIaeT 3HaHUS O XKUBOHM mpupoje, eé
OTJIUYUTENIbHBIX MPU3HAKaX — YpPOBHEBOW OpraHu3aldyd M HBOJIOLUHU, CO3JAET
yCJIOBHUSL  JIJIsi:  TO3HAHUSI  3aKOHOB  JKMBOM  MPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, SKOJIOTMYECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OUONIOTUSI UMEET TAKXKE JJIsl pEIICHUS] BOCITUTATENIbHBIX U
pa3BHBAIOIIMX  3aJa4  CpelHero  odmero  00pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonoruu odOecrneynBaeT ycioBHs Uisi (GopMUpoBaHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJIBTYpbI, CIOCOOCTBYET HMHTETpAIlMM OWOJIOTHYECKUX 3HAHUU C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUS O NpeIHA3HAUYCHUU Y4eOHOTO MpeIMeTa
«buonorus» CcOCTaBMIM OCHOBY [Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAaHUIO €ro COJEP)KaHUSA, TMPEACTABICHHOIO B MPOrpaMme II0
ouonoruu.

Otb6op comepkanusi ydyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBbIM OO0Yy4Yaroniuecs IOJDKHBI OCBOMTH 3HAHUSI M YMEHMS, 3HAYUMBbIEC IS
dbopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBAaTHOE TIOBEICHHE
YyeJoBeKa B OKpY’Kalollledl MPUPOIHON cpelie, BOCTPEOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTUUYeCcKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPKAHMs, KOTOPBIE CIIy>)KaT OCHOBOM i (hOPMHUPOBAHUS
MPEJCTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
IIEHHOCTHBIX  OpPUEHTAlMsIX  JIUYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHU3alUu
OMOIOrMYecKoro 00pa3oBaHus.

CTpyKTypupOoBaHHE COAEpX)aHUS Y4eOHOrOo MaTepuaia B TPOrpaMme II0
OMOJIOTMM OCYLIECTBICHO € YYE€TOM MPUOPUTETHOTO 3HAYEHHS 3HAHUHA 00
OTJIMYUTEIbHBIX OCOOCHHOCTSX KMBOM MPUPOJIbI, O €€ YPOBHEBOW OpraHU3alvuu U
ABOIOLIMH. B COOTBETCTBUU C 3TUM B CTPYKType yueOHOro npeamera «buomorus»



BBIJICJICHBI CIICIYIOIIUE COAepKaTebHble JIMHUM: «buonorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3M Kak
Oouonornueckas cucremay, «CucremMa U MHOrooOpasne OpPraHHMYeCKOro MUpay,
«IBOTIONHMS KUBOU MIPUPOJIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus ydeOHOro mnpeamera «buomnorus» Ha 0a30BOM ypOBHE —
OBJIaJiIcHUE  OOy4YalOlMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIBLHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIb30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOM MIPUPOJIBI U PEIICHUS PA3IMYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEUICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUiIax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
MEeTOJaX HAyYHOTO TMO3HAHUS, CTPOSHUH, MHOTOOOpa3uu U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITUSX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y o0OyYaromMXcsl TMO3HABATEIbHBIX, WHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHah3a JAHHBIX O IMYTSAX pPa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IUIAJIOB, UJEH U TMOAXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOr0 YPOBHS OpPraHU3alINH;

CTAaHOBJIEHHE Yy OOydYamIIMuXcs O0OImel KyJIbTypbl, (YHKIHOHAIBHOM
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATH SIBICHUS OKPY’KAIOIIETO
MHUpa UBOW MPUPOAbBl HAa OCHOBAHMM 3HAHUM M OIbITA, MOIYYEHHBIX MPH
U3y4YeHUN OHOJIOTHUH;

dbopMupoBaHue y O0Oy4arolmUMXCs YMEHHUH WUIIOCTPUPOBATh 3HAYCHUE
OMOJOTUYECKUX 3HAHUW B TPAKTUYECKOW JACSATEIBHOCTH YEJIOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTHI;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MPUPOBI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOIEHUS STUIECKUX
HOPM TPU TIPOBEICHUN OMOJIOTUUECKHUX UCCIIEIOBAaHUM;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYJIBTYPHI, JIs JOPMUPOBAHKS HAYYHOTO MUPOBO33PECHHUS;

NPUMEHEHHE MPUOOPETEHHBIX 3HAHUN U YMEHUN B MOBCETHEBHOM KU3HU IS
OLICHKH IOCJICICTBAN CBOEU AEATEIBHOCTH IO OTHOIIEHUIO K OKPYXKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHMA.



B cucreme cpeanero o6miero oOpaszoBaHusi «buonorusi», mzyuaemas Ha
0a30BOM YpOBHE, SBJISICTCS 00S3aTEIbHBIM Y4EOHBIM IMPEAMETOM, BXOISIIAM B
COCTaB MpeaMETHOUN 00acTu « ECTeCTBEeHHO-HAYYHBIC PEIMETHIY.

JI1s u3yueHus OMoJoruK Ha 6a30BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
otBoauTCs 68 yacoB: B 10 kmacce — 34 gaca (1 gac B Henemo), B 11 kmacce — 34
qaca (1 qac B HEJIEIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorus Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOILIECTBEHHBIMHU, TEXHUUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uinocodueit, ITUKOM, ICTETUKOW U MPaBOM.
Ponr Ouonorun B (QOpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MUpa.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU IPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, ONTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuipl u cxeMbl: «MeToabl TO3HAHUS KHUBOUW TIPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoOThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB MPH
U3Y4YEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBI U MX OPraHU3AIUSA.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. OTanyue
KUBBIX CUCTEM OT HEOPTraHUYECKON IPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJIEKYJISIDHBINA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, PKOCUCTEMHBIN (OMOT€OeHOTHYECKUI ), OMOChEpHBIN.

JdeMoHCcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAaKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIC BEIIECTBA.

OyHKIMKM BOABI W MHUHEpaJbHBIX BewlecTB B Kierke. llommep:kanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMUHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3amennmMble 1 3aMEHUMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKyNbl (MEepBUYHASA, BTOpPUYHAS, TpETUYHAs U
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®epmeHTl — Ouosiormdyeckue katanusatopel. CtpoeHue (epmenTa:
aKTUBHBIA LIEHTp, cyOcTpatHas cneuu@uuHocts. KodepmeHTsl. ButamuHsl.
Otnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuIoI03a). buonorndyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapodoOHble  cBoiWcTBa. buonormdeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoenne u hpyHKIUU.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBas cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moinekyibsl JIHK kak renernueckumii amnmapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl MpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMS PACTUTENBHOM, >KUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmaruyeckas memOpana, e€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHowabl kieTkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [loayaBTOHOMHBIE OpPraHoWIbl KIETKH: MHUTOXOHAPHUH, IIJIACTHUIIBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mmactua. HememOpaHHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYyHKIIMU OPTraHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. @pauknun, K. M. bap.

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuer m cxembl: «llepuonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKYJbl BOJIb», «bruocuHTe3 6enkay, «CTpoeHHEe MOJICKYIIbI OelIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHne MoOIeKyIIbI



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKU», «YTIEBOABD, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE Ji1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Neo 2. «V3ydyeHue cTpoeHHs KIETOK pacTeHUH,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMIISIITUSL  (QHEPreTUYeCKud OOMEH) — JIB€ CTOPOHBI €IMHOrO Iporiecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CmeroBas u TeMHOBasg a3l (oTocuHTe3a. Peakuuu
doTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI MOBBILIEHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNne OakTepuu. 3HAaUeHHEe XEMOCHUHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KJeTke. PacierieHue BemecTB, BBIACICHHUE H
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KuciopomHoe OKHUCIEHHE, WM KIETOYHOE
JbIXaHHE. OxkucnuTenbHOe dbochopunpoBanue. OddexTuBHOCTD
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManuu B KiIeTKe. ['€HETMYECKHH KOI U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pubocom B
OounocuHTe3e Oenka.

Heknetounsie ¢popmbl xu3HU — BUpychl. McTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTM CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacTeHul, >KMBOTHBIX M YEJIOBEKAa, BbI3bIBAEMbIC
Bupycamu. Bupyc nmmyHonepuuuta yenoseka (BUY) — Bo3z0yautens CIIN/a.



O6OpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. lIpodunaktuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpersl: H. K. Konbuos, /. . UBanosckuii, K. A. Tumupszes.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CTtpoeHue U pyHKIIMOHUPOBaHHE reHa», «CuHTe3 Oenkay, «I eHeTuueCKui Kooy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIM/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHue KIeTKU», Moenb cTpykTypsl JJTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knetounslii 1muki, wiv >KU3HEHHBIM LMK KieTku. MHTepdaza u MuTo3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HabOp — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosornuecKe OCHOBBI PA3MHOXEHUA W  HWHIMBUIAYAJIbHOTO  pPa3BUTHUS
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrHYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

dopMbI pa3sMHOXKEHUS OPTaHU3MOB: Oecroyioe U mojioBoe. Buasl Gecmnosoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE TSl CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cranuu Mmeiioza. IIporecchl, mpoucxoAsiiie Ha CTaaAUsAX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin U
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaTOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaAoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). JTtanbl YMOPHUOHATBLHOTO PA3BUTHS Yy MO3BOHOYHBIX >KHBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOACTBA.

Poct un pasButne pacteHuii. OHTOreHE3 LBETKOBOTO PACTEHHUS: CTPOCHHE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meinosz», «lIpsmoe u HenpsAmoe pa3zBuTHE», «['aMeTOreHe3 y MiIEeKONMUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKpOIpEnaparhbl «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHasT MOJEJb-alIUIuKanus «/lenenne KIeTKu», MOJENb
JHK, mozenb MetadazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabora Ne 4. «M3yueHue CTpOEHHS MOJOBBIX KIETOK Ha
TFOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiecTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
yu4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEeHETHKU (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonoruOpuiHOe CKpelnMBaHUE. 3aKOH eIWHO0Opa3us THOPHIOB IIEPBOTO
nokoneHus. IlpaBuno AgomMuHUpOBaHUA. 3aKOH paACIICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemmBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIBAHUS
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HAaCJIEIOBAaHUIO FeHOB. HapylieHne cueruieHus TeHOB B PE3yJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIEICTBEHHOCTH. | eHeTUUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJCACTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOANGMUKAITMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKas, HW3MCHUMBOCTh. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOWHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHasi u3MeHYUBOCTh. Kiaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa ¥ MpUUMHBI MyTanuid. MyTtareHHnbie (hakTophI.
3aKOH rOMOJIOTUYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuosa.

BhesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl T€HETHUKHU
YeJIOBEKa: F'eHEaJIOrNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYECKUI, OMOXUMHUYCCKHM,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaesIeHue IreHOTHIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I]P-anamu3a. HacnencTtBenHnble 3a0o0jieBaHMs 4YeJOBEKa: TCHHBbIE OOJIE3HH,
00JIe3HU C HACIEJICTBCHHOM MPEAPACTIONOKEHHOCThIO, XPOMOCOMHBIC OOJIe3HHU.
ComaTtnueckue | TeHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICYCHUS TeHETHICCKUX
Oosie3Hel. MeauKo-TeHETHYECKOe KOHCYJIbTHPOBAaHME. 3HAYCHHUE MEIMIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeI0OBEKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-PecoBckuii, H. V1. BaBumos.

Tabauiel M CXEMBI: «MoHoruOpUAHOE  CKpEIlMBAaHUE U  €ro
IIUTOTCHETUYECKass OCHOBa», «3aKOH pAaCHICIUICHUS W €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpelMBaHUEY,
«uTomornyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUIENBHBIX TE€HOBY», «l'€HeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJOBeKa», «l'eHeTWka moja», «3aKOHOMEPHOCTHU HaCeI0BaHUS,
CHEIUJIEHHOTO C ToJoM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoandukanmonHas HW3MEHUYHMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «['eHeTHKa TpyIn KpoBu», «MyTallnoHHAsS H3MEHIHBOCTD.

O6GopynoBaHHe: MOJETU-AMIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U IpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 5. «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JTUTUOPUIHOTO CKPEITUBAHUS Y IPO30(UIIBI HA TOTOBBIX MUKpOIIpENapaTax.

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW».

Jlaboparopnast pabotra No 7. « AHaiM3 MyTanuid y Apo30Quiabl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE U aHalU3 POJOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa M IPOLECC. 3apOXKACHUE CEJIEKUNA U JTOMECTUKALHS.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM PACTEHUN W KUBOTHBIX. OILIEHKa SKCTEpbepa. BIM3KOPOACTBEHHOE
ckpemBanue — HUHOpuAMHT. Ywucras nuHus. CKpellUBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUe — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TOJUILUIOUIOB. JOCTMXKEHUS CENEeKIMM paCTeHHM, KUBOTHBIX U
MUKpPOOPTaHU3MOB.

buorexHonoruss kKak OTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOuHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
uxeHepus. Kinertounele KyJabTypbl. MUKpPOKIIOHATBHOE PA3MHOKEHUE PACTCHUMU.
KiioHnpoBaHne BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JemoHCTpauuu:

[Toptpersr: H. 1. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. .
NBanoB.

Tabmuet u cxemsl: kapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuit», «llopoasl ToMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHaas ruopuausanus», «Padotel akagemrka M. @. MBanoBay,
«llonmummonaus», «OObEeKTh OuOTEXHOJNOTUW», «KileTouHble KynabTYypbl U
KJIOHMpOBaHUeE», «KOHCTpyrnpoBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISIKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

Okckypcuss «OCHOBHBIE METOABI M JOCTHKEHHUS CEJIEKUMHU PACTEHUU H
KUBOTHBIX (Ha CEJEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWUCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. JBoIIOIHOHHASI OHOJIOT US.

[IpeanockiIku BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPUU. DBOJIOIMOHHAS
Teopusi U €€ MecTo B Ouoyioruu. BrusHue 3BONIONMOHHON TEOPUM Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBunerensctBa 3BoJONUM. [lajgeoHTONOrMYecKue: MOCIeq0BaTEIbHOCTD
MOSIBJICHUST BUJOB B TMAaJ€OHTOJIOTHYECKOM JICTONHUCH, TIEPEXOJHbIE (HOPMBEI.
buoreorpadudeckue: cxoacTBo u paznuure GayH v GJIop MaTepUKOB U OCTPOBOB.

OMOpHUOIOTHYECKUE: CXOJICTBA M Pa3IU4HMs IMOPHOHOB pa3HbIX BHJIOB
M03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIC, aHAJOTUYHBIE,
pPyIUMEHTapHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJEJCTBEHHOCTH W OCHOBHBIX METaOOJIMYECKUX IMyTeH Yy BceX
OpraHU3MOB.

OpomronmonHass Teopuss Y. JlapBuHa. IIpeanochbuik BO3HUKHOBEHUS
napBUHU3MA. J[BIDKYIIME CHUJIBI HBOJIONMM BHIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHUE TPU OTPAaHUYEHHOCTU PECYPCOB, HEOINpPENEIEHHAsT WU3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretnyeckas Teopus 3Bosronuu (CTI) u €€ 0OCHOBHBIE MOIOXKEHUS.

MukposBomonus. [Tonynsiiusa kak e1TMHUIA BUIa U 3BOJIIOLIUH.

JIBxymue cuibl ((paKTOphl) SBOJIOIMK BUAOB B NMpHpoje. MyTallMOHHBIN
nporecc M KOMOWHATHBHAsT W3MEHYMBOCTH. [lOMmyssiimoHHBIE BOJHBI U Apeid
reHoB. M30s1ust U MUrpamusi.

EctectBeHHbii 0TOOp — HampaBiusomuil (Qakrtop dBomOIUU. DOpMEI
€CTECTBEHHOr0 0TOOpA.

[TprcnocOOIEeHHOCTh OPraHU3MOB KaK pe3yibTaT dBOMIONUHU. [IpuMepsr
MPUCTIOCOOJICHNI Y OpraHu3MOB. ApoMopd03bl U UANOA AT TAIIUH.

Bun wu BumooOpazoBanme. Kputepum Buma. OcHOBHBIE  (OPMBI
BUI000pa30BaHus: reorpaduuecKkoe, IKOJIOTHIECKOE.

MakpooaBomonusi.  DopMbl  IBOMONMM:  (prsieTHYecKas, UBEpPreHTHAs,
KOHBEPreHTHas, mapauienbHas. HeoOpaTuMocTh HBOTIOINH.

[IpoucxoxaeHue oT HeclenHalIu3UPOBAHHBIX MpenkoB. [Iporpeccupyroias
crienuanu3anus. AJanTUBHAS padalusl.

JdeMoHcTpanum:



Iloptpersr: K. Jlnnnein, XK. b. Jlamapk, Y. Japsun, B. O. Kosanesckuii, K.
M. Bbap, O. I'ekkenb, . Mrotep, A. H. Ceepuios.
Tabmuupl 1 cxeMbl: «Pa3BUTHE OPraHUYECKOTO MUpa Ha 3eMJie», «3apoIbIIIH

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OopbObI  3a
cyuectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroo0pasue cCOpTOB pacTEHUN»,
«MHoroo6pasue  mopoa  >KMBOTHBIXY, «Ilomysamumy, «MyTanuoHHas

U3MEHYUBOCTEY, «ApomMopdo3b», «Waumoamanrtanum», «OOIas gereHepaius»,
«/IBmxkymue cuibl sBomonuuy», «Kapra-cxema Mapuipyta mnytemectBus Y.
Hapsuna», «boprba 3a cymectBoBanue», «lIprucnoco6iIeHHOCTh OPraHU3MOBY,
«["eorpadpuyeckoe Bug000pazoBaHuey», « IKOJIOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHuEe: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMUA TUIAMHU OKPAaCKH,
HA0Op TUIONIOB M CeMsiH, Kojuiekiusa «[IpuMepsl 3alUTHBIX TPUCITIOCOOJICHUN Yy
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPaBJIEHUS ABOJIONHUNY», 00bEMHA MOJEIh
«CTpoeHHE TOJOBHOT'O MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckass kapra wmupa, KoJieKus «@DOpMbI COXPAHHOCTHU
UCKOIMAeMBbIX JKUBOTHBIX W pacTeHuil», w™ojenb ammmkanus «llepexpéct
XpOMOCOM», BJIaXHbIe Tpenapathl «Pa3Butne Hacexkomoro», «Pa3putue
JSATYIIKWY», MUKporpenapaT «JIpozodwiay (Hopma, mytaruu (GOpMbI KPbUIHEB U
OKpacCKH TeJia).

JlaGopaTopHble M MpaKTH4YeCKUE PadOThI:

JlaGoparopnasi padora Ne 1. «CpaBHeHue BUIOB 1O MOPGOIOTHYECKOMY
KPUTEPHUION.

Jlaboparopnas padora Ne 2. «OnucaHue MPUCIIOCOOJICHHOCTH OpPTaHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3BUTHE KU3HHA HA 3eMm.ie.

JloHayuHblE TIPEACTABICHUS O 3apOKICHUU KU3HH. HaydHble TUIIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abuoreHe3 W MaHCHEpMHUs. XHUMHUYECKas
3BOMIOLMS. AOHMOrE€HHBIH CHUHTE3 OpPraHMYECKUX BEIIECTB M3 HEOPraHMYECKHUX.
DKCNEpUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKOU 3Boou. HauanbHble 3Tamnsl
o6uonornyeckoit »Bomoruu. ['unoreza PHK-mupa. @opmupoBanmne MeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHE MPOTOKJIETKH. llepBbie KIETKM W HX HBOIIOLMUS.
@opMHUPOBAHNE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

PazButre xu3nu Ha 3emuie 1o 3paMm u nepuoaam. Karapxeil. Apxelickas u
nporepo3oiickas Hpbl. [laneosoiickass spa u €€ mnepuoibl: KeMOpPUUCKUH,
OPJAOBUKCKHM, CHITYPUNCKUM, JEBOHCKUN, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3o030iicKkas 3pa 1 €€ Nepruoabl: TPUACOBBIN, FOPCKHM, MEJTOBOM.

KaiiHo3oiickass 3pa u €€ 1nepuoApl: NaAJICOr€HOBBIM, HEOrCHOBBIM,
AHTPONOT€HOBBIN.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTHYECKHX IpoleccoB. OCHOBHBIE JTaIbI
HBOJIIOIMM PACTUTEIBHOIO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU H
XKUBOTHBIX. [l0osiBIIEHME, paCUBET U BBIMUPAHUE TPYIIN )KUBBIX OPTraHU3MOB.

Cuctema OpPraHMYecKOro Mupa Kak OTpakeHHe dBOMoIUU. OCHOBHBIE
CHUCTEMATUYECKHE TPYIIbI OPraHU3MOB.

OBOJIIOIMS YeJIOBEKa. AHTPOIIONOrUs Kak Hayka. PazBurue npeacraBieHuil o
MIPOUCXOXKIAEHNN YeJIoBeKa. MeTtonbl u3ydeHus aHTpororeHeza. (Cxoactsa u
pa3yInuus 4eJ0BeKa U KUBOTHBIX. CUCTEMATUYECKOE MOJIOKEHHUE YETIOBEKA.

JBuwxymue  cuwibl  (pakTopbl)  aHTpOIOreHe3a. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIICHUE OPYAUI TPY1a, MBIIICHUE, PEYb.

OCHOBHBIE CTaIUHA U BETBU DBOJIOIMHU YEJIOBEKA: aBCTPAIONUTEKHU, YeloBeK
ymenbii, Yenosek npamoxomsamud, YenoBek HeaHAepTanbCKuK, YemoBek
pasyMHbIii. Haxoaku HMCKOMaeMbIX OCTATKOB, BpeMsl CYIIECTBOBaHHS, 0O0JACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HU, OPYIHS.

YenoBeueckne pacbl. OCHOBHbIE  OOJIbIIME  pachl:  €BPOINEOMIHAS
(eBpasmiickasi), = Herpo-aBCTpajioujHasi  (PKBaTOpHAJIbHAs),  MOHTOJIOHMIHAS
(a3maTcko-amepukaHckas).  UepTbl  MNPUCIOCOOJIEHHOCTH  MpeACTaBUTEICH
YEJIOBEUYECKUX pac K YCIOBHUSIM CYIIECTBOBaHUSA. EAMHCTBO 4enoBEYECKHX pac.
Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penu, JI. Ilactep, A. WM. Omapun, C. Mwuiep, I'. Opu, Y.
JlapBuH.

Tabmunpl u cxembl: «Bo3nukHoBeHne COJIHEUHOH cHCTEMBI», «Pa3Butue
opraHuyeckoro wmupa», «PacturenpHas kieTka», <« KHBOTHas  KJIETKay,
«IIpokapuotnueckas kietka», «COBpeMEHHas CHCTEMa OpPraHUYECKOro MHPAY,
«CpaBHEHHE AaHATOMUYECKHUX YEPT CTPOCHUS YEIIOBEKA W YEJIOBEKOOOpa3HbIX
o0e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJOTMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeloBeKay», «/lpeBHeummue moam», «lpeBHue mronu», «llepsbie
COBPEMEHHBIE JIIOAN», «HenoBeuecKue pace».

O6GopynoBanue:  Mymspku  «[IpoucxoxkaeHne  denmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTAJIblla, KPOMAHBOHIIA), CIJICTIKU WIH
M300pKEHUS KaMEHHBIX OpPYAHH TEepBOOBITHOTO YeIOBeKa (KaMHH-YOMTIEPHI,
pyomma, ckpebia), TreoXpoHOJOrHYecKas TaOnuma, KOJUICKIUsa «DopMbl
COXPaHHOCTHU UCKOIAEMBIX )KUBOTHBIX U PACTEHUW.

JlaGopaTropHble M IpaKkTHYecKUue padoThbI:

[IpakTuueckast padora Ne 1. «M3ydeHre MCKOMaeMbIX OCTAaTKOB PACTEHUH U
KUBOTHBIX B KOJUICKIIHSIX).



OKcKypeus «IBONIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBII I KpaeBeIueCKUil My3eil).

Tema 3. Opranusmsl U OKpYyKAaKOLIas cpeaa.

DKoJorus Kak Hayka. 3aJaud U pa3aeibl 3KOJOruu. MeTobl IKOJIOTHUECKUX
HCCIIEOBAHUN. DKOJIOTUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEIIOBEKA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3YILHAs, MOYBEHHAs,
BHYTPHOPTraHU3MEHHAS.

Okonorunyeckue ¢akropel. Krnaccudukanus sKojgorudeckux (HaxTopos:
abuotuyeckue, OMOTHYECKHE M AaHTPOINOreHHble. JlefcTBHE 3KOJIOTMYEeCKUX
(aKkTOpOB Ha OPraHU3MBI.

Abuotnueckue (akTopbl: CBET, TEMIEPATYpPa, BIAKHOCTh. DOTONEPUOIU3M.
[Ipucnocobnenust  OpraHM3MoOB K  JIEWCTBHIO  aOMOTHYECKHX  (DAKTOPOB.
buonoruyeckue puTMBbI.

buornueckue (bakTopBhl. Buner OMOTHYECKUX B3aMMOJICICTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOM03 U ero ¢opmsl. [lapazutusm, xoorneparus,
MyTyaiau3M, KOMMEHCalu3M (KBapTUPAHCTBO, HAaXJIEOHUUECTBO). AMEHCAIIU3M,
HeUTpanu3M. 3HayeHue OMOTHYECKUX B3aUMOJICHCTBUN ISl CYIECTBOBAHUS
OpPraHU3MOB B MIPUPOHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XAPAKTEPUCTUKH mnomyJsisiiuu. (OCHOBHbIE IOKa3aTelu
NOMYJIALIMK: YHCICHHOCTb, IUIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, IPUPOCT,
murpanus. J{lmHaMuKa YuCI€HHOCTH MONYJISIUUN U €€ PeryJIsius.

JdeMoHcTpanum:

[Toptpersi: A. I'ym6onbar, K. @. Pynbe, O. ['ekkerns.

Tabnmuuer 1 cxembl: kapra «lIpupoansie 30HbI 3eminy», «Cpeabl oOMTaHUS
opranusmMoBy», «®oronepuoansm», «llonmymdamuu», «3aKOHOMEPHOCTH pOCTa
YHUCIICHHOCTHU NOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumessie memnmy.

JlaGopaTopHble M MpaKTH4YeCKUE PA0OThI:

Jlabopatopnas padota Ne 3. «Mopdomorudaeckue 0COOEHHOCTH PACTCHHUH U3
Pa3HBIX MECT OOUTAHUS.

JlabopatopHast pabota Ne 4. «BnusHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB
KOJIEyCcay.

[IpakTrueckas padora Ne 2. «[loacu€T MIOTHOCTH NOMYJSLMI Pa3HBIX BUJIOB
PaCTEHHI.

Tema 4. Coob1iecTBa M 3K0JI0THYeCKHE CHCTEMBbI.

Coo0bmiectBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHI0Bas,
MPOCTPAHCTBEHHAs, Tpoduueckas (nuiuenasi). Bunbl-momuHantel. CBs3W B
ouoreHose.

Dkosiornyeckre cucteMbl (3kocucTembl). llonsitue 00 »dkocucreme u
ouoreoneHoze. @OYHKIIMOHAJIbHbIE KOMIIOHEHTbl 3KOCHCTEMBI: IMPOAYLEHTHI,



KOHCYMEHTBI, peaylieHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpopuueckue (MUIIEBbIE) YPOBHM 3KOCUCTEMBI. [IMIlEBbIE 1ENu U CETH.
OcHOBHBIE TOKa3aTeldu HKOCUCTEMBI: OHoMacca, NPOAYKIHSA. IKOJIOTHMYECKHE
nUpamMuabl: TPOAYKUMH, YHCIEHHOCTH, Ouomaccbl. CBOMCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOpPETyJIsiusl, pa3Butue. CyKieccus.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03&P M PeK. DKOCUCTEMA XBOWHOTO
WJIU IIUPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOT€HHBbIE ~ DKOCHUCTEMBL.  ATpPO3KOCHCTEMBI.  YPOOIKOCHUCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak (aktop ycToiunBocTH dKocucTteM. CoxpaHeHHe
OMOJIOrMYEeCKOTo pazHooOpas3us Ha 3emiie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTPYKTypa
ouochepnl. Kupoe BemectBo u ero Qgynkuuu. OcobeHHOCcTH OHOcPephl Kak
100aabHOM JKOCUCTEMBI. J[MHaMu4eckoe paBHOBecHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXUMHUUECKHE UKLl 3JIEMEHTOB (yrieposa,
azora). 30HabHOCTh Ouochepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoseyecTBO B Orochepe 3emiu. AHTpOINOreHHbIE U3MEHEeHUs B Ouocdepe.
['mo6anbHbIE 2KOJIOTHYECKHE POOJIEMBI.

CocymiecTBoBaHue IPUPOJIBI U YeJI0BEUECTBA. CoxpaneHnue
O6ropa3zHooOpasusi Kak OCHOBa yCToWuuBocTU OGuocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJI€HUsI MPUPOAHBIMM peCcypcaMM M UX HCHOJIb30BaHHe. JlocTHkeHus
OMOJIOTMY U OXpaHa MPUPOJIbI.

JdeMoHcTpanum:

IToptpetsr: A. JIxx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabmumel u cxemsl: «llumesbie 1enu», «bUOIIEHO3: COCTaB M CTPYKTYypay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKoJorMYecKas MHPAMUTIAY,
«buocdepa n yenoBek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIecay, « IKOCUCTEMA
XBOWHOTO  Jecay, «buoneHo3 Bomoéma», «ArpoueHos», «lIpumepHbie
AHTPOIIOT€HHBIE  BO3JACWUCTBUS HA HOpupody», «BaxneWmme HMCTOYHUKHU
3arpsA3HEHUs] BO3AyXa M TPYHTOBBIX BOA», «llouBa — BakHelilas COCTaBIAOLIAs
ouochepr», «DakTopsl Aerpaganuu mousy, «llapHukoBeiii d3¢dexT», «DakTopsl
pPaIMOaKTHBHOTO 3arps3HeHust Owochepr», «OOmas cTpyktypa Omocheps»,
«Pacnipoctpanenune xu3Hu B Oumocdepe», «O30HOBBIM 3KpaH OuOCheEps»,
«KpyroBopoT yriepona B 6uochepe», «KpyroBopoT a3oTa B Ipupoie».

O6opynoBanue: Mojaenb-amIuKanus «Tunudaable OMOIEHO3bI», TepOapwHii
«PactutenpHble cO00IIECTBaY, KoJUIeKIuu «buorienos3y», «Bpeaurenn BaxHEHITNX
CEIbCKOXO3AMCTBEHHBIX KYJIBTYp», TrepOapuu ¢ KOJUIEKIUU pACTEHUU U
KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTMUYECKHUM TpynnaM OJHOIO BHUJA,



Kpacnas knura Poccuiickoit ®enepaunu, H300paxKeHUs OXpaHSAEMbIX BHUIOB
pacTeHun u YKUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOI'PAMMBI 110
BNUOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBiMBalOTCA TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHUSI OOydYalolIUMHCS MpOorpaMM  cpeaHero oOmero  0o0pa3oBaHuUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpyKType JMYHOCTHBIX pE3yJbTATOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJIEAYIOIINE COCTABIISIIONINE: OCO3HAHHE O0YUYarOIIMMUCA POCCUNCKOM
rpaXkJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHUIO, HaJuyue MOTHBAMM K OOy4YeHHIO  OHOJIOTHH,
I[eJICHANIPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH
NEATEbHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAIUYHUE OSKOJOTHMYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH LIEII U CTPOUTH KU3HEHHBIC TUTAHBI.

JInyHOCTHBIE pE3yJIbTAaThl OCBOCHUS INMpeameTra «bhosiorus» ITOCTUraroTCs B
€IUHCTBE YYeOHOM U BOCIHUTATEIBHOW JIESITEIHPHOCTH B COOTBETCTBHUU C
TPaJULIMOHHBIMUA POCCUUCKUMU COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U TYXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMH, MPUHATBIMU B OOIIECTBE IMpaBUJIaMH M HOPMaMH
MOBEJICHUS W CIOCOOCTBYIOT IIpoIieccaM CaMOITO3HAHHS, CAMOBOCIHMTAaHUS U
CaMOpa3BUTHS, PA3BUTHS BHYTPEHHEH TMO3UIUM JIMYHOCTH, MATPUOTHU3MA,
YBOKECHUS K 3aKOHY M IMPABOIMOPAJKY, YEJIOBEKY TpyJa M CTapuieMy MOKOJEHHUIO,
B3aMMHOT'O YBaKCHHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 H
TpaJIuysIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepannu, OTpupoae U
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTra «buomorusy»
JOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaAOIIMXCSI PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOKW BHYTPEHHEH IMO3UIIMECH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOCKJICHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM I[IEHHOCTSIM POCCHUHCKOr0O OOINECTBA, pPACIIMPESHHUE >KU3HCHHOTO
OTbITa M OMbBITA JIEATEIBHOCTH B MPOIIECCE pear3allii OCHOBHBIX HaIpaBJICHUI
BOCTIUTATEJIbHOM AEATEIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:k1aHCKOr0 BOCIIMTAHUS:

c(hopMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YyJaIOIMIeToCs Kak aKTUBHOTO U

OTBETCTBEHHOTO YJI€HA POCCUMCKOTO OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)Ke€HUE
3aKOHA U MIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH NIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M MO3HABATENbHBIX 3aJlay, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHUS JIFOJIEH C Pa3HBIMU YOCXKICHUSMHU, KYJIbTYPHBIMU IIEHHOCTAMHU U
COLMAJIBHBIM TTOJI0)KEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, T[I03HABAaTEJbHBIX M HCCIEIOBATEIbCKUX 3a7a4, YBaXKUTEIBHOTO
OTHOIIIGHHUS] K MHEHHUIO OINIMOHEHTOB MpU OOCYXKJACHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COZEPIKAHUS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JI€ATETBHOCTH;

2) NIaTPUOTHYECKOr0 BOCTIMTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM IPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXXEHHUS K CBOEMY Hapoay, YYBCTBA OTBETCTBEHHOCTH IMEpE]
Ponunou, ropmoctu 3a cBOMl Kpau, CBOXO PoawHy, CBOM SI3bIK U KYJIBTYPY,
IIPOIIIOE U HACTOsIIIEE MHOIOHAMOHAIILHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIECHUE K IIPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBIL,
NOCTVKEHUsIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTHMH, TOHUMAaHUS 3HAUYCHHA OWOJOTMM B TO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIECTBA;

ujaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy:KeHHMIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HAHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTENSIM, CO3IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYasi 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUIA;



IIOHUMAHUE YMOLMOHAJIBHOTO BO3JACUCTBUS JKUBOU IIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&XKEHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOMN JTMYHOCTH;

5) ¢usnyeckoro BocnutaHus, GopMHPOBAHHMSA KYJbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0JIAr OOy M :

NOHMMAHHUE U peanu3alus 310pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  muTaHWE, COOJIOJICHWE TUTMEHUYECKUX TPaBUIl U HOPM,
cOaJTaHCUPOBAHHBIM PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOT'O OTHOIICHHUS K
cOOCTBEHHOMY (DU3UYECKOMY U MICUXUUECKOMY 3710POBbIO;

NOHMMAaHWE UEHHOCTU TMPABUJI HWHAUMBUIAYAJIbHOIO W  KOJJIEKTUBHOIO
0€30MacHOr0 MOBEJACHUS B CUTYAIIUX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TMOCIEICTBUN M HENPHUATHUS BPEIHBIX NMPUBBIUCK (yMOTpeOiIeHus
AJIKOTOJIsI, HAPKOTHUKOB, KYpPEHUS);

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCThH K TPY/ly, OCO3HAHUE IICHHOCTH MacTEPCTBa, TPY10J00HE;

FOTOBHOCTh K AaKTHMBHOW JESTEIBHOCTH TEXHOJOTMYECKON W COLMaIbHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATH M CAMOCTOSITEILHO
BBINIOJIHSITh TAKYIO A€ TEIbHOCTB;

UHTEpEC K pa3inyHbiM cepaM MpoPecCHOHAIBHON AESTEIbHOCTH, YMEHHE
COBepIlaTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodeccud | Peaiu30BHIBATH
COOCTBEHHBIE )KM3HEHHBIE TUIaHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpa30BaHUIO Ha
MPOTSHKEHU U BCEU JKU3HU,

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K TMPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHS JKOJOTHYECKOW KYIbTYyphl: TPHOOPETEHHE OTBITA
IUIAHUPOBAHUSI TIOCTYNKOB W OLEHKM HUX BO3MOXHBIX TOCIEACTBUM ISt
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE T00ABHOIO XapakTepa SKOJOrMYEeCKUX MpoOJieM U MyTed HuX
peLIeHUS;

CIIOCOOHOCTh HWCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYCHUH OHOIOTHH
3HaHMSI W YMEHHUS TPU PEHICHHH TPoOJieM, CBS3aHHBIX C PAIMOHAIHHBIM
MPUPOJIONONIB30BAHUEM  (COONIOJICHHE  MpaBWJ  TOBEACHUA B  IPUPOJE,
HalnpaBJICHHBIX HA COXPAHECHHE DPABHOBECHS B JKOCHCTEMAX, OXpaHy BHUJOB,
aKocucTeM, Orochepsl);



AKTMBHOE HENPUATHE JIEUCTBUK, NPUHOCALIMX BpEd  OKPYKAIOIIEH
MPUPOJIHON cpejlle, YMEHHE MPOTHO3UPOBATH HEOIArONpPHUATHBIE JKOJIOTUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATH UX;

HAJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIILICHHS, SKOJIOTHYECKON KYJIbTYPBHI,
OTbITa NEATENbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATILHOMU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON MEATEIbHOCTH YKOJOTHUUECKOMN
HaNpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUAJore
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHUTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBHS MEXY JIFOJIbMU U TTIO3HAHUS MUPA;

noHUMaHue crenuduku OUOJOTUM KaK HayKd, OCO3HaHUs €€ poJid B
dbopMUPOBaHUN PAINMOHAIIBHOTO HAYyYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
npeAcTaBiIeHUuss 00 OKpYXKaloleM MHUpE KaK O €IMHCTBE MPUPOJBI, YEIOBEKA U
oO1iecTBa, B TO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEH U PEIICHHH MpoOsieM
COXpaHEHHMs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYUMOCTH OMOJIOTHHU JJII COBPEMEHHOW IMBUIIU3AIINM:
oOecrieyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIMHBI, CO3/IaHUE TEPCIEKTHUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pemiaTb  pecypcHble  MPOOJEMBl  Pa3BUTHUS
YeJIOBEYECTBA, NTOMCKA MyTeH BBIXOJA U3 INIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TMPUPOJTHBIX PECYpPCOB U (POPMUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OUOJOTHYECKUX 3HAHUM B IEIAX
MOBBIMIEHUSI OO KyJIbTYypbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOyYarOMMXCs, (HOPMHUPYEMO
MIpU U3y4YEHUU OUOJIOTHUH;

MOHUMAHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIIOJb30BaTh MOJIydaeMble 3HAaHHS [Ji1 aHalu3a W
OOBSICHEHHS SIBIICHUN OKPYKAIOMIETO MHUpPA U MPOUCXOASAIINX B HEM U3MCHECHH,
YyMEHHUE JeJaTh OOOCHOBAaHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB U
MMEIONIUXCS JAHHBIX C LIEJIbI0 OJIYYEHHUS I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

OCO3HAHUE IIEHHOCTH HAYYHOH JESTEIbHOCTH, TOTOBHOCTH OCYILECTBISATH
MPOEKTHYIO U HCCJIEI0BATEIBCKYIO NESITEIbHOCTh HHANBUAYAILHO U B TPYIIIIE;



FOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTIMHU.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHblE pe3yJbTaThl OCBOEHUSA y4yeOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HA4YMMble JJs1 (OPMHUPOBAHUA MHUPOBO33PEHUS O00YyYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAYUYHbIE MOHITHS, OTpakarollue
LEJOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUUPUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEILEeCTBO, SHEPIHs, SIBJIIEHUE, MpOIlecc,
cUCTeMa, Hay4yHbIM (pakT, MPUHIUII, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UcclieloBaHue,  HAONMIOJeHUEe,  HU3MEpPeHHe,  HAKCIEPUMEHT U JAPYTHX),
yYHHUBEpCAJIbHbIE y4eOHble JelcTBUA (TMO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,

PETYISITUBHBIE), oOecreynBaroIre dbopmupoBaHue (G yHKIMOHATBHOM
IPaMOTHOCTH M  COI[MAIBHOM KOMIETEHIMHM O0YyYaloluxcsi, CIOCOOHOCTh
oOyuaroumxcs UCIIOJIb30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PCHUYECKHE 3HAHUS M  yHHBEpCajdbHble ydeOHbIE JEeHCTBUS B
NIO3HABATEIbHON U COLMATIbHOM MTPAKTHKE.

MeranpenMeTHbIe PE3yJbTaThl OCBOEHHUS MPOTPAMMBI CPEIHEro OOIIero
0o0pa3oBaHus JOJKHBI OTPAXKaTh:

OBaanenne YHHBepPCAJIbHBIMH y4eOHbIMH NMO3HABATEIbHBIMHU
AEeUCTBUAMM:

1) 6a30BbI€e JJOrHUecKHe JeiCTBUS:

CaMOCTOATENLHO  (QOpMYyIHpOBaTH M aKTyallM3UpOBaTh  MpoOemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BAaTh TMPU OCBOECHHUU 3HAHUK NPUEMBI JIOTUYECKOTO MBILIJICHUS
(amanu3a, cUHTE3a, CpaBHEHMUsI, KilaccupUKaIi, 0000IICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUN (BBIIETSATH UX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHATUSIMH);

ONpeNeNaATh LeNu ACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JTOCTH>KEHUS, COOTHOCUTh PE3YJIbTAThl AESITENBHOCTH C IOCTABICHHBIMU LIETAMU;

UCTIOJIb30BaTh OMOJIOTHYECKUE TIOHITHUS I OObsICHEHUST (DaKTOB U SIBIICHUU
YKWBOU IPUPOJBI;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AQHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUYHUS B paccMaTpUBAEMbIX
SABJICHUAX, (GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICJIbHbIC CpeacTBa JUISt peACTaBICHUS
CYILIECTBEHHBIX CBSI3€il U OTHOILIEHHN B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaXx, a



TakKe  MPOTUBOPEYMH  Pa3HOTO  pOJdA,  BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3palaThiBaTh IJIaH PEIICHUS MPOOJIEMBbI ¢ YYETOM aHAIN3a MUMEIOIINXCS
MaTepHATbHBIX ¥ HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OIICHUBATh PUCKH TOCCACTBUHN JACSITCIBHOCTH;

KOOPJIWHUPOBATh W  BBHINOJHATH pabOTy B  YCIOBHSX peajbHOTO,
BHUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TIPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE IeHCTBHSA:

BJIQ/ICTh HABBIKAMHU Y4EOHO-HCCIICI0BATEIBCKOW M MTPOCKTHOM JIESITCIbHOCTH,
HaBbIKAMU  pa3peiieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTEILHOMY ITOUCKY METOJ/IOB PEIICHUS MTPAKTHYCCKUX 3aa4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh Pa3JIMYHBIC BHABI JICATCIBHOCTH 110 TOJYYCHHIO HOBOTO
3HAaHMSI, €r0 HHTEPHpETalliH, NPEeoOpa30oBaHUI0 M NPUMCHCHHIO B YYCOHBIX
CUTYaIlUSX, B TOM YHCJIC TIPHU CO3/IaHUN YI€OHBIX U COITMATBHBIX MPOCKTOB;

(dbopMHpOBaTH HAYYHBIN THI MBIIUICHHS, BIaJICTh HAYYHOW TEPMHUHOJIOTHEH,
KJIIOYEBBIMU TTOHITUSIMU U METOJIaMH;

CTaBUTh H (OpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
NESTENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh MPUYMHHO-CJICJCTBEHHBIE CBSI3M M aKTyaJU3MpOBaTh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pelieHus, HaXOJWTh apryMEHThI JUIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUI, 3a/1aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATH TIOJNIYYCHHBIE B XOJ€ PEIHICHUS 3a/Jadyd  Pe3yJIbTaThl,
KPUTHUYECKHU OLICHUBATh MX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSAX;

J1aBaTh OIICHKY HOBBIM CHUTYaIlMsIM, OIICHHUBATh MPUOOPETEHHBIN OTIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOO0B
JEUCTBUS B MPOPECCUOHATIBHYIO CPELY;

YMETh TEPEHOCUTh 3HAHHUS B IMO3HABATEIBbHYIO M TPAKTUUYECKYIO OO0JacTH
KU3ZHEEATETHHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIC WJCH, MpeJiaraTb OpPUTHHAIBHBIC MOAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JOMYCKAIOMINE albTEPHATHBHBIC PEIIICHUS.

3) pabora ¢ uHpopMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHPOpMAIHH (TEKCTE Y4eOHOTO
MoCcOOMsl, HAYYHO-TIOMYJAPHON JHUTEpaTtype, OWOJOTUYECKUX CIOBApsSIX U
CIIpaBOYHUKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATh



MH(pOpMAILINIO pa3TUYHBIX BUJIOB U (POPM MPECTABICHUS, KPUTUYECKU OIICHUBATh
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCT;

dbopMynUpOBaTh 3aMpPOChl U MPUMEHSTh PA3IUYHBIE METOJIBI MPHU TOUCKE U
otOope Ouonornueckoi MHGOpMaALUU, HEOOXOAUMON JUIsl BBITIOJHEHUS! y4eOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOJIb30BaHUS HUHGPOPMAIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTMH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOI'O MCIIOJIL30BAHUS PA3IMUHBIX
MTOUCKOBBIX CUCTEM;

CaMOCTOSITEJTbHO  BBIOMpaTh  ONTUMaTIbHYIO  (OpPMY  MPEICTABICHUS
ouosiornveckort nHpopmaruu (cxemsbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
" ApyToe);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KA4eCTBE CpEJACTBA IMpu padoTe ¢
Ouosiornueckor umHGOpMALME: NPUMEHATh XUMHUYECKUEe, (U3NYECKHE U
MaTeMaTHYeCKUe 3HAKHM M CHUMBOJIbI, (OpPMYJIbI, aOOpeBUATYpPY, HOMEHKIATYpY,
UCIIONIB30BaTh U TPeoOpa3oBBIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HaTJISITHOCTH;

BJIQJ€Th  HABBIKAMU  pAclO3HABaHUS U 3alMUThl  WH(OpMAINH,
MH(GOPMAIIMOHHON 6€30MaCHOCTH JTUYHOCTH.

OBiageHue yHMBePCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

1) o0menue:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATh
B JIMAJIOT€ WM TUCKYCCHU IO CYIIECTBY OOCYKJIaeMOW TeMbl (YMEHHE 3a]1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO BBIMOJIHEHUS IMpeasiaracMoi
3aJlayd, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTh MO3WIIUNA APYTHMX yYaCTHUKOB
Jaiora Uin JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIEHWs, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(DIMKTHBIX CHUTYyaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MIEPETOBOPHI;

BJIQJIETh PA3IMUYHBIMHU CIIOCOOaMM OOIICHUS W B3aUMOJCHCTBUS, MOHUMAThH
HaMEpEeHHUs IPYTUX JIIOAeH, NPOSBIATh YBAXKUTEIbHOE OTHOUIEHHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAas J1esITeJIbHOCTh:

MOHUMAaTh U HMCHOJb30BaTh MPEUMYIIECTBA KOMAHJIHONW W WHIWBHIYAJIbHOM
paboThI U perIeHUH OMOTOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTOBBIX ()OPM B3aUMOACHCTBUS MIPH PEUICHUU yI4eOHOM 3a/1a4u;

BBIOMpPATh TEMATHKY U METOJbl COBMECTHBIX ACHUCTBUM C Yy4ETOM OOIIMX
HMHTEPECOB U BO3MOKHOCTEHN KaXKJI0r0 YieHa KOJUIEKTHUBA;



NpUHUMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh JIEUCTBUA II0 €€ IOCTHIKEHUIO: COCTABJATH IUIAH JIEHCTBUM,
pacnpenensaTh poJd C YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pPE3yJbTaTbl
COBMECTHOW paboThI;

OLICHMBAaTh KauyeCTBO CBOErO BKJIAJa M KaXJOr0 y4YaCTHHMKA KOMAaHIbl B
o0 pe3yabTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OILIEHHWBAaThb HWJIEUM C MO3WUIMU HOBU3HHI,
OPUTHMHAIBHOCTH, IPAKTUYECKON 3HAUNMOCTH;

OCYLIECTBIIATh TMO3UTUBHOE CTPATErMYECKOE TOBEAEHHWE B Pa3IUYHBIX
CUTYAIUsIX, TPOSIBISTh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMU PEryJATUBHBIMY J1€HCTBUAMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OMOJOTUYECKHE 3HAHUA Ui BBISBICHUS MpoOJeM U HX
pelieHus B )KM3HCHHBIX U YUEOHBIX CUTYyAIUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU I1I€JIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JIEMCTBUSIX M IMOCTYIKAax MO OTHOIIEHWIO K KWBOUW MpPUPOE,
CBOEMY 3/I0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh IMO3HABATEJIbHYIO NI€SITENBHOCTD, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/lauyu B 00pa3oBaTeIbHOMN
JNEATENIbHOCTU U )KU3HEHHBIX CUTYALIUSX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUTAH pEIIeHUs TNpodsieMbl €  y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTECHUH;

J1aBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacHIMpATh paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JINYHBIX MTPENOUYTECHU;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH
3a pelICHuE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO W TPOSBICHUIO MIMPOKOW SPYIUIINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IOBBINIATh CBOW 0O0pa3oBaTENbHbIA U
KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JEHWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTATOB U
OCHOBaHWM, WCTOIB30BaTh MPHUEMBI peIIeKCUU ISl OIEHKUA CHUTYallud, BHIOOpA
BEPHOI'O pELICHNS;

yMETh OLIEHUBATh PHUCKH W CBOECBPEMEHHO MPUHUMATH PEIICHUS IO HX
CHIDKECHUIO;



MpPUHUMATh MOTHBBI M AapryMEHTBbl APYIMX I@pPU aHAIU3€ pE3yJIbTaTOB
NEesATENbHOCTH;

3) npuHsATHE ce0s1 M APYTrUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HETOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMeHTBl JPYTUX NpHU aHaJIU3€ pEe3yJbTaTOB
NeSTENbHOCTH;

OpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIIHUOKH;

pa3BUBAaTh CHIOCOOHOCTh MOHUMATh MUP C IO3ULUU APYTOro YEIOBEKA.

NPEAMETHBIE PE3YJIBTATBI

[IpeamerHbie pesynbTathl ocBoeHus mporpamMmbl COO mno Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue s yueoHoro npeamera «buosorus»
HAy4HbIC 3HAHUS, YMEHHS U CIOCOOBI JEHCTBUM MO OCBOCHHIO, MHTEPIIPETAIIUUA U
npeoOpa3oBaHUI0 3HAHUM, BUIBI JEATEIBHOCTH MO IMOJYYEHWI0 HOBOTO 3HAHUS U
NPUMEHCHHUIO 3HAHUM B PA3IMYHBIX YYEOHBIX CUTyaIUsAX, a TakKe B peabHbIX
KU3HEHHBIX CHUTYyallUsAX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
pe3yabTaThl IPEJACTABICHBI IO roJaM 00y4YeHHUs.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buomnorus» ¢ 10
Kjlacce NOJKHbI OTPAXkKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAy4HOIO
3HaHMSI €CTECTBEHHBIX HAayK, B (POPMUPOBAHMH COBPEMEHHOW ECTECTBEHHO-
HAy4YHOW KApTUHBI MUpa U HAy4YHOIO MHUPOBO33PEHHUSA, O BKJIAJAE POCCUHCKUX U
3apyOCKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBLHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PacCKpbhIBaTh COJEpKaHHE OMOJOTHMYECKHMX TEPMHUHOB U TOHSTHMA:
KU3Hb, KIJIETKa, OpraHu3M, MeTabonu3M (0OMEH BEIIECTB M TMpPEeBpalICHUE
SHEPruu), TOMEOCTa3 (CaMOPETyYJIslMs), YPOBHEBAsT OpraHU3alUsl KUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOIYKIIMS ), HACTIEICTBEHHOCTh, I3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE u3JaraTh OWOJOTUYECKUE TEOpHH (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsA, IICHTpajbHAs JIOTMa MOJICKYJIApHOW Ouonorun), 3akoHbl (I
Meunpnens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 LeHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KyIbTYpHbIX pacTteHuid H. M. BaBuiioBa), onpenensiTh rpaHULIbI
WX OIPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHE BIAJETh METOJaMU HAYYHOTO MTO3HAHUS B OMOJOTHU: HAOTIOIEHUE H
OMMCAHUE YKUBBIX CUCTEM, IPOIECCOB W SIBIICHHUM, OpraHu3anus U NpPOBEJACHUE
OMOJIOTMYECKOTO  HKCIEPUMEHTA,  BBIABMXKEHHUE  TUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXJIY HCCIEIyeMbIMU BEJIMYUHAMH, OOBSICHEHUE MOIYyYEHHBIX



PE3yJITaTOB, WCIOJIb30BAaHHBIX HAYYHBIX TOHSATHHA, TCOPUU M 3aKOHOB, YMCHHE
JIeNaTh BBIBOJBI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTaTOB;

YMEHHE BBICIATH CYIIECTBCHHBIC NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKIECTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH
MPOIIECCOB: OOMEHA BEIIECTB M MPEBpAIICHHUS SHEPTUU B KIETKE, (OTOCUHTE3A,
IJIACTUYECKOTO0 W SHEPreTUYecKoro oOMEeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUTOJIOTBOPCHMS, PAa3MHOXKCHHS, WHAWNBUAYAJLHOTO Pa3BUTHS OpPraHU3Ma
(oHTOTEHE3);

YMCHHE TPUMEHSTH IMOJTYYCHHBIC 3HAHUS I OOBSCHEHUS OHMOJIOTHYCCKUX
IIPOIIECCOB W SIBJIICHHM, ISl IPUHATHS MPAKTUICCKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C LEeJIpl0 obecrieyeHus O€30MacHOCTH CBOEro 3/0POBbS U 3[0POBbS
OKPYXKAIOIIUX JTFOCH, COOI0OIEHNST HOPM IPAMOTHOTO ITOBEJICHUS B OKPY KAFOIICH
NPUPOJHON Cpelle, TMOHMMaHHE HEOOXOIUMOCTH HWCIIOIb30BAHMS JTOCTHIKCHHM
COBPEMEHHOM owooruu u OMOTEXHOJOTHH IS PaIMOHAJILHOTO
IPHPOJIOTIOIH30BAHUS;

YMCHHE peliaTh JJCMEHTAapHBIC TEHETHYECKHE 3a7ayd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHUE, CIEIJICHHOE HACIEIOBAaHUE, COCTABIISATH CXEMBI
MOHOTHOPHUTHOTO CKpPEUIUBAHMS JUIS TPEJCKa3aHus HACICIOBaHUS IMPU3HAKOB Yy
OpraHU3MOB;

yMEHHUE BBITIONHATh J1a0OpaTOpHBIE W TpaKTUUYECKHue pPadoThl, COOJI0IATh
npaBuia Ipu pabote ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0BaHUEM;

yMEHHE KpPUTUYECKH OIICHHUBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpeJCTBAa MacCOBOM MH(OpMAIUU, HAYYHO-TIOMYJISIPHBIC
MaTepHalbl), TUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUNA B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTUH;

yMEHHE CO37aBaTh COOCTBEHHBIE NHCHMEHHBIE W YCTHBIE COOOIICHHS,
00001ast OMONOTHYECKYI0 MH(POpPMAIIUIO M3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCITIOJIb30BaTh IOHATHIHBIN anmapaT OMOJI0THH.

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS ydueOHOro mpeamera «buonorus» 6 11
Klacce NOIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE U PO OUOJIOTHH B CHCTEME HAyYHOTO
3HaHMSI €CTECTBCHHBIX HAyK, B (POPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPAa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHIUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KHU3HEHHBIX 33/1a4;

YMEHHE PaCKphIBaTh COJEPKaHHE OMOJOTHMUECKHX TEPMHUHOB W TIOHSITHIA:
BU/I, TOMYJSALNSI, TEHOPOH, FBOIIOLHUS, ABMKYIINE CUIBI ((haKTOpPBI) SBOJIOLNUH,
MPUCIIOCOOJICHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, JKOJOrMueckue (HakTophl,



DKOCHUCTEMA, MPOJYIEHThI, KOHCYMEHTBI, pPEAYLUEHTbl, LENU MHUTAHUS,
AKOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OWOJIOTUYECKUE TEOpuu (dBOJIOIMOHHAs Teopus Y.
JlapBuHaA, CHHTETHMYECKas TEOpUs DBOJIIOIMHU), 3aKOHbBI U 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrsa K. M. baspa, uepenoBanusi riaBHBIX HampaBICHUN U
nyteit sBomoruu A. H. CeepuioBa, yuenus o 6uochepe B. . Bepnaackoro),
OTPENENATh TPAHUIIBI UX MPUMEHUMOCTH K KUBBIM CHCTEMAaM;

yMEHHUE BJIaJETh METOJAaMHU HAYYHOT'O TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
OMHUCAHUE YXKUBBIX CUCTEM, IPOIIECCOB U SBJICHUN, OpPraHu3alus U MPOBEJICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIJBIDKCHHE  THUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTU MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEeHHBIX
PEe3yIbTAaTOB, WCIOJIL30BAaHHBIX HAYYHBIX TMOHSATUN, TEOpPUN M 3aKOHOB, YMEHUE
JienaTh BEIBOJIbI HA OCHOBAHUU TTOJTYUYEHHBIX PE3YJIbTaTOB,;

YMEHUE BBIJICTSATh CYIIECTBEHHBIC TPU3HAKH CTPOCHHUS OHOJIOTHYECKHUX
OOBEKTOB: BHUJIOB, TMOMNYJAIUN, WPOIYIEHTOB, KOHCYMEHTOB, pPEIyIICHTOB,
OMOreolleHO30B U DJKOCHUCTEM, OCOOCHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa3oBaHUs, MPUCIIOCOOICHHOCTH
OpraHU3MOB, JICHCTBUSA DKOJOTHMUYECKHUX (PAaKTOPOB HA OpPraHU3MBI, IEPEHOCA
BEIIECTB M IOTOKAa HYHEPrUM B IKOCUCTEMAX, AHTPOIOTCHHBIX H3MEHEHHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEHIECTB U OHMOTCOXUMHYECKUX
IIUKJIOB B Ouocdepe;

YMEHHE TPUMEHSTH MOJYYCHHBIE 3HAHUSA A OOBSICHEHUs OUOIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JJISl NPUHATUA NPAKTUYECKUX PEUICHUN B MOBCEIHEBHOM
KU3HA C 1EJIpl0 oOecreyeHus O€30MacHOCTH CBOErO 3J0POBbS U 370POBbS
OKPYXAIOIIUX JTI0/CH, COOMI0OIEHNSI HOPM TPaAaMOTHOTO TOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHMMaHUE HEOOXOJUMOCTH HCIOIB30BAHUS TOCTHKECHHM
COBPEMEHHOW OMOJIOTUH JIJIS1 PAIIMOHATBFHOTO TIPUPOIOIIOIB30BAHUS;

yMEHHE peliaTh dJIeMEHTapHbIe OMOJIOTHYECKUE 3a]1aul, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U YHEPTUU B SKOCUCTEMAX (LIETH TUTaHUs );

YMEHHUE BBIMONHATh J1aOOpAaTOpPHBIE W MpaKTUYECKue padoThl, COOII0IATh
mpaBmiIa nmpu paboTe ¢ yueOHBIM U Ta00PATOPHBIM 000PYIOBAHHUEM;

yMEHHE KPUTUYECKH OIICHHUBATh H HWHTEPIPETUPOBATH HHQPOPMAIIUIO
OMOJIOTUYECKOTO  COJEP)KAaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICcTBa MacCOBOW MH(OpMAIUU, HAyYHO-TIOMYJISIPHBIC
MaTepuasbl),  paccMaTpuBaTh  TJIOOATBHBIE  DKOJOTHYECKHE  TIPOOJIIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TIO3UIIHUIO;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011ass OMOJOrMYECKyt0 UHPOPMAIIMIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
HCTIOJIB30BATh MTOHATUHHBIN armapar OMoJIOrUH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoasbnbie | IlpakTHyecku (upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI e padoThbl
pecypcbl
b K
1 buonorus xak Hayka 2 0.5 nomHoreia LO
https://m.edsoo.ru/7f41¢c292
bu6moreka [IOK
2 JKuBple crcTeMBI M UX OpraHu3aLus 1
https://m.edsoo.ru/7f41c292
. bubmuotexa [JOK
3 XHWMHUYECKUHN COCTAB U CTPOEHUE KIETKH 8 1
https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
MBHEACATCEILHOCTE KICTRH https://m.edsoo.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD g 15 bu6mmoreka [JOK
OpraHu3MOB ) https://m.edsoo.ru/7f41¢292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [IOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
8 Pe3epBHOE BpeMst 1 bubmorexa HOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne n/mm KoHTpoJsbHBI IIpakTH4eckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoTbl padoThI
pecypchl
bubmmoreka [IOK
1 DBOIONMOHHAS OMOJIOTHS 9 1 https://m.edsoo.ru/7f41cc7
4
bu6moreka [IOK
Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha
2 9 0.5 https://m.edsoo.ru/7f41cc7
3emie
4
bu6mmoreka [IOK
3 Opraau3Mbl U OKpy’KaroIias cpeaa 5 1 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [IOK
4 Coo01ecTBa M 3KOJIOTHUECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc7
4
bu6mmoreka [JOK
5 PezepBHoe Bpems 2 https://m.edsoo.ru/7f41cc7
4
OBIIEE KOJIMYECTBO YACOB IIO I[TPO'PAMME 34 0 2.5




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uupposbie
Tema ypoka Kontpoubnsie | IIpakrnyeckn
n/n Bcero U3y4YeHHus o0pa3oBaTe/ibHbIE
padoTsbI e padoTbl
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 03.09.2024 | https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUA KUBOW TPUPOIBI.
[IpakTnueckas padora Ne 1 Eu6 10K
nonmoTexa
2 " 1 0.5 10.09.202
«/cnonbs30BaHNE PA3ITUYHBIX 0.09.2024 hitps-/m.eds00.ru/86366122
METOJIOB MPH U3yYEHUHU
OMOJOTNYECKUX OOBEKTOB
buonornueckue cucTemsl, MPOLECCHI
3 poxn, 1 17.09.2024 bu6mmoreka [IOK
U VX U3YYEHUE https://m.edsoo.ru/863e6564
XUMHUYECKUH coCTaB KieTku. Bona u
4 )i 1 24.09.2024 bu6mmoreka [JOK
MUHEPAIIBHBIE COJIU https://m.edsoo.ru/863e674e
5 benku. CocTaB u cTpoeHue 06e1KoB 1 01.10.2024 bubmmorexa [TOK
https://m.edso0.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
6 1 0.5 08.10.2024
KaTaJIUTUYECKON aKTUBHOCTH https://m.edsoo.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTalasbl)»
7 Vraepoapl. JInnuas 1 15.10.2024 | bubmuoreka [JOK




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

8 Hyxnennossie kucnotel. ATO 22.10.2024 bubamorexa [TOK
https://m.edsoo.ru/863e6d5c
u
9 CTOPUS U METO/Ibl U3yYEHHUS 12.11.2024 bubnuorexa [JOK
KieTku. Knerounas reopust https://m.edsoo.ru/863e6e88
Knerka kak nenocTHas »uBas
10 19.11.2024
cucremMa
Ctpoenune sykapuoTHYECKOU
kietku. JlaboparopHast padota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 26.11.2024 | https://m.edsoo.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863¢e716¢
TOTOBBIX MUKpPOTIpEIiapaTax u ux
OIIMCAHUE
bu6mmoreka [IOK
12 06 0 2.
MEH BELIECTB WIM META00JIN3M 03.12.2024 hitps://m.edsoo.rw/863e766¢
bub OK
13 dortocuHTe3. XEMOCHHTE3 10.12.2024 nomHoteta 11
https://m.edsoo.ru/863e7c98
14 DHepreTudeckuii oOMeH 17.12.2024 Bubmrorexa LIOK
https://m.edsoo.ru/863e7aae
’Ku3HeHHBIN UMK KISTKU. [lenenue
KJIeTKH. MuTo3. JlaboparopHas Eu6 OK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 24.12.2024 ubsmorexa L
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
FOTOBBIX MUKPOIpPENapaTax»
b 0 . P
16 HocuHTe3 Oenka. Peakius 14.01.2095 bubmuoreka [JOK
MaTPUYHOI'O CHHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6rocuHTe3 Oenka 21.01.2025 | bubmuoteka LJOK




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

13 Heknerounsie Gpopmbl :KU3HH — 98.01.2025 bu6mmoreka [{OK
BUPYCBI https://m.edsoo.ru/863e7540
bubmmoreka [{OK
19 @opMBI Pa3MHOKEHUS OPraHU3MOB 04.02.2025 | https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmmoreka [{OK
20 Meii 11.02.2025
eHos https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
KJIeTOK. OIIOT0TBOPEHHE.
Jla6 O6ota Ne 4
71 aboparopHas padorta Ne 0.5 18.02.2075 bubmuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHKpOIpenapaTax»
n albHOE pa3 e
2 HIIUBUYAJIbHOE Pa3BUTH 25.02.2025 bubnuoreka [IOK
OpPra’Hu3MoOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
3 HETHK HayK 04.03.2025 bubmuorexa [JOK
HACJIEICTBEHHOCTU U U3BMEHYUBOCTHU https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTH HaCJIEA0BaHUS Bu6 10K
noIMoTEKA
.M 0 .03.
24 IIpU3HAKOB. MOHOTHOpUIHOE 11.03.2025 hitps://m.cdsoo.ru/863¢8878
CKpEIlMBaHKUE
UTHOPUTHOE CKPEIIMBAaHUE. 3aKOH
A U betl bubmuoreka [JOK
25 HE3aBUCUMOTO HaCJIEOBAHUS 18.03.2025
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuensieHHO€ HaclieI0BaHUE
. JIab 0 b OK
26 npu3HakoB. JlabopaTtopHas pabota 0.5 08.04.2075 nommoreka 11

Ne 5 «M3y4yenue pe3yapTaToB
MOHOTHOPUHOTO U AUTUOPUIHOTO

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




CKpEUIMBaHUA Y JPO30(HIIBI HA
rOTOBBIX MUKpOIIpenapaTax»

T'enetruka noma. Hacinenosanue b K
7 HETHUKA I10JI JICIOBAaHU | 15.04.2025 noamoreka 11O
IPU3HAKOB, CLEIUICHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menuusocts. Henaciaencrsennas
M3MEHYUBOCTh. JlaboparopHas
aborta Ne 6. M3yuenue b K
28 pabot yae 1 0.5 22.04.2025 | Dromrorexa 1O
MO (DUKAITMOHHOM U3MEHYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BapHallMOHHOW KPUBOW»
HacnencrBennas N3MEHYHBOCTE.
Jlaboparopnast padora Ne 7. b K
29 patopHas pabot 1 0.5 29.04.2025 | Dromrorera 1O
«AHamm3 MyTanuil y Apo30Quiisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOITpENapaTax»
bu6mmoreka [IOK
30 T 1 06.05.2025
cHeTiia Hestopeka hitps:/m.eds00.ru/863¢8d78
Peseprubiit ypok. O60011eHIE TIO
31 Teme «HacieacTBeHHOCTE U 1 13.05.2025
U3MEHYMBOCTH OPTraHU3MOBY
Ceneknus Kak Hayka v IpoIriecc.
MeToabl ¥ JOCTHKEHUS CEJIEKIINU Bu6 OK
32 pacTeHU! U KUBOTHBIX. 1 20.05.2025 nomorexa 1
https://m.edsoo.ru/863e9214
buoTexHosiorus kak oTpacib
MPOU3BOJICTBA.
OBIIEE KOJIMYECTBO YACOB I10 ) 4

I[TPOTPAMME




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Jara
Ne uudposbie
Tema ypoka Kourpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI A
pecypcsl
1 DBOIIIOIMS U METOJIbI €€ N3yUEHHUS 1 05.09.202 brbnmorexa [TOK
1 A ya 4 https://m.edsoo.ru/863ea20e
) Hctopus pazBuTus npencTaBieHun | 12.09.202 bubnuoreka [JOK
00 3BOJTIOIINH 4 https://m.eds00.ru/863¢9570
19.09.202 bu6mmoreka [IOK
3 MuUKpO3BOTIOLMS 1
p 1 4 https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak seMeHTapHas
€IMHUIIa BUJIA ¥ SBOJIIOIUH.
FHITHIA BHA 26.09.202 bu6mmoreka [IOK
4 JlaGopaTtopnast padota Ne 1 1 0.5
4 https://m.edso0o.ru/863e99c6
«CpaBHeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIOH»
5 JIBmKyiue cuiibl (3JIEMEHTapHBIC 1 03.10.202 bubnuoreka [JOK
(haKTOpHI) IBOJIOLUH 4 https://m.edsoo.ru/863e9da4
. 10.10.202 bubnuoreka [IOK
6 EcrectBennsiii 0TO0p 1 ero GOpMBbI 1 1
4 https://m.edso0.ru/863e9ed0
Pe3ynbratel 3BOMIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
7 BH1I000pazoBanue. JlaboparopHas | 0.5 17.10.202 bubnunoreka [JOK
pabota Ne 2 «Onucanue ’ 4 https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa»
8 Hamnpasnenus u nyru 1 24.10.202 bubnuoreka [IOK




MaKpOdBOJIIOLIUU 4 https://m.edsoo.ru/863e9cle
07.11.202
9 HeobOpaTumocTs 3BOIIONNN A
10 WcTopus xu3Hu Ha 3emMile U METObI 14.11.202
€€ N3y4eHus 4
1 ['MnoTe3bl NPOUCXOKIACHUS KU3HHU HA 21.11.202 bubnnorexa [JOK
3emie 4 https://m.edsoo.ru/863ea5a6
12 PazButue xxu3HM Ha 3emMiie 1o 3pam U 28.11.202 bubnuoreka [JOK
nepuoaam 4 https://m.edsoo.ru/863eabbe
OCHOBHBIE ATarbl YBOJTIOIUN
pPacTUTEIBHOTO U JKHBOTHOTO MHPA.
13 [IpakTnueckas padora Ne 1 0.5 05.12.202 bubnuoreka [IOK
«M3ydyeHne HCKOTIaEMBIX OCTaTKOB ' 4 https://m.edsoo.ru/863ea8bc
pacTEeHUl U KUBOTHBIX B
KOJIIEKLIHASIX»
14 CoBpeMeHHasl cucTema 12.12.202 bubnuorexa [JOK
OPraHu4vecKoro MUpa 4 https://m.edsoo.ru/863ea48e
19.12.202 bu6mmoreka [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3)
4 https://m.edsoo.ru/863eac2c
16 JBwxymue cuitbl (hakTopsbl) 26.12.202 bubnuoreka [JOK
aHTPOIIOTEeHE3A 4 https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJUH 3BOJIIOLINH 09.01.202
4eJIOBEKa 5
13 UYenoBeueckue packl ¥ IPUPOIHBIC 16.01.202 bubnunoreka [JOK
aJlanTaly 4eJI0BeKa 5 https://m.edsoo.ru/863eaeca?
19 PezepBHblit ypok. OGo001IeH e 110 23.01.202
TeMe «BO3HUKHOBEHUE U Pa3BUTHE 5




SKA3HHU HA 3eMIIe»

30.01.202
20 DKOJIOTHS KaK HayKa 5
)1 Cpenpl 0OMTaHHS U KOJIOTUIECKHE 06.02.202 bubnuorexa [JOK
(baxTopsI 5 https://m.edsoo.ru/863eafec
AOGuoTtnyeckue (HakTopsl.
JlabopaTtopnas pabota Ne 3.
«Mopdonornueckue 0COOEHHOCTH
5 13.02.202 bubmmoreka [{OK
22 pacTeHui U3 pa3HbIX MECT 0.5
5 https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTtopnas padora No
4. «BiusiHME cBETa Ha POCT U
pa3BUTHE YEPEHKOB KOJICYCay
20.02.202 bubmuotexa [JOK
23 buotndeckue dakTopsl 1
5 https://m.edsoo.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKH
nonyisiiuu. [Ipaktuyeckas padora
R .. P P 27.02.202
24 Ne 2 «IToacuét mIOTHOCTH 0.5 c
MOMYJISILIUI pa3HBIX BUIOB
pacTeHui»
)5 Coo01ecTBa OpraHu3MoB — 06.03.202 bubnuoreka [JOK
OHOLIEHO3 5 https://m.edsoo.ru/863eb46a
2% DKOJIOTUYECKUE CUCTEMBI 13.03.202 bubnnorexa [JOK
(?KOCUCTEMBI) 5 https://m.edsoo.ru/863eb46a
OcHoBHBIE TIOKa3aTeNN SKOCUCTEMBI.
20.03.202 bu6mmoreka [JOK
27 DKOJIOTHYECKUE TUPaAMUBIL.
. 5 https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccus
03.04.202
28 [IpupogHbIE DKOCUCTEMBI

5




10.04.202

29 AHTpPOIIOT€HHBIE KOCUCTEMBI 1 c

30 buocdepa — rimodanbHas | 17.04.202 bubmoreka [IOK
IKOCUCTEMA 3eMIIU 5 https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 24.04.202 bubnuorexa [JOK
ouochepsl 5 https://m.edsoo.ru/863ebd16

15.05.202

32 UYenoseuecTBo B Onochepe 3emiu 1 .

13 CocytiecTBoBaHUE MTPUPOIBI U 1 22.05.202 bubnuoreka [JOK
YeJI0BEYECTBa 5 https://m.edsoo.ru/863ebale

OBIIEE KOJIJMYECTBO YACOB I1O0 13 )5

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus / Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u apyrue /ITox
pen. [laceunuka B.B., Akunonepuoe obmectBo «M3aarensctBo «IIpocBemnienue»
* buonorus, 10-11 xknaccel/ Baxpymes A.A., Bypckuit O.B., Paytuan A.C.,
Ponuonosa E.N., PozanoB M.H., O611ecTBO C OrpaHUYE€HHOM OTBETCTBEHHOCTHIO
«bamnacc»

* buonorus, 10-11 xknaccel/ AunpeeBa H.JI., O01iecTBO ¢ OrpaHUYeHHOM

oTBeTcTBEHHOCTHIO « MOl MHEMO3NHA »

METOJINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

KHHI'a I YUUTCIIA, CIIPABOYHBIC MaTCPUAJIbI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

HOYTOYK,ITU(POBBIC PECYPCHI



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 98160421728937443086516107854325912870385464093
Bnageney Makaperuko CeeTnana BanepbesHa

OedcTevTened C 23.10.2023 no 22.10.2024
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