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HOACHUTEJIBHAS 3AIINCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4eOHOro IpenMera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEe, COJEpKaHMsl, pe3yJbTaTOB OOYyYEeHHS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, MOJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuduke 6MOIOTUH, €€ 3HAUeHUH B MMO3HAHUU KMUBOUM MPUPOJBI U 00ECIICUEHUH
CYILIECTBOBAaHUS 4YeNoBeYecKOro odimiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
OTpeJeieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O MeniaXx, o0 obuiei
CTpaTeruu OOy4YeHUus, BOCIHUTAHHS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMIPEIMETHBIX ¥ BHYTPUIIPEAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEIbLHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEN 00yUarommXcs.

B mporpaMMe 1o OuonoruM TakXke YYUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (POPMHPOBAHMU OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JesITeIbHOCTU/Yy4eOHbIX AEMCTBUI OO0y4arolmMXcsi 10 OCBOEHHUIO COAEpKAHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
OPUHIUI [PEEMCTBEHHOCTH B M3yY€HUU Ouosoruu, Onarojmapss 4emy B Heil
OPOCMAaTPUBAETCS  HANPABIEHHOCTb HAa pa3BUTHE 3HAHUN, CBA3aHHBIX C
(opMUpOBAaHHMEM  €CTECTBEHHO-HAyYHOI'O  MHUPOBO33pPEHUS,  IIEHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ U3ydeHHEM OOIEOMOIOTHYECKUX TEOPUi, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MIOJIYYEHHBIX 3HAHUI B MMOBCEJHEBHOM JKU3HU ISl pELICHUS NPUKJIAIHBIX 33]a4, B
TOM 4YHUCJIE: MPOPUIAKTUKH HACIIEJICTBEHHBIX 3a00JeBaHUI 4YeIOBEKa, MEAMKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSHUSL XO35IMCTBEHHOM JESTENIbHOCTU YEJIOBEKA Ha COCTOSIHUE MNPUPOJHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPHUKJIaJHON HAIIPaBIEHHOCTH
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YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpas mpenanonaraer (GopMuUpoBaHHE Yy  OOydaroUIuXxcs
CHOCOOHOCTH A anTUpPOBAThCS K M3MEHEHHMSIM JAMHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero o0Omero o0Opa3oBaHMs 3aHUMAET BAXKHOE
Mecto. OnHa obGecneunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MHUpA, paciiupseT U 00oOUIaeT 3HAHUS O KUBOW mpupone, eé
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMYECKOr0 MBIILIEHHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOW MPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun oOecrneynBaeT yCJIOBHUS Il (OPMUPOBAHUS
UHTEIJICKTYalbHbIX, KOMMYHUKAIIMOHHBIX W HMH(QOPMAIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXEHUA O MpeAHA3HAYEHHH Y4YeOHOro MpeameTa
«buonorus» coOCTaBMIM OCHOBY [Jis ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOIO B IMpOrpaMme [0
ouomoruu.

Otb6op comepkanusi yuyebHoro mpenmera «buonorus» Ha 06a30BOM ypOBHE
OCYIIECTBJIEH C TMO3UIMKA KyJIbTYpOCOOOpPa3HOrO0 MOIXO0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOJKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJIOBeKa B OKPYJKAIOIIEH IMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TpaKTUUecKoil aesrenbHocTH. Oco00oe MecTo B 3TOW cHUCTEeME 3HAaHUMN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYeCcKOro 00pa3oBaHuUs.

CrtpykTypupoBaHHue cofepx aHHs Y4eOHOro Marepuajga B IPOrpaMMe IO
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUU € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
HAay4yHOIo No3HaHus», «KineTka kak Ouosiormueckas cucrema», «OpraHu3M Kak
Ouonoruyeckas cucremay», «Cuctema U MHOrooOpazue OpraHMYECKOro MHUpay,
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Henp um3ydyenus yudeOHoro mnpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHALHOU
OpraHu3alMy SKUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETEHUE YMEHHI
WCIIOIb30BaTh ATU 3HAHUS JUISl TPAMOTHBIX JEWCTBUU B OTHOILIEHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

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

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OMOJOTUYECKUX TEOPUSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTe3aX, MpaBUIax, CIy>KalluX OCHOBOM
U1 GOPMUPOBAHUS TPEJCTABICHUI O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHW3aIluH, BBIJAIOIIUXCS OTKPBITUSX U COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOyd4aromuUXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecce aHadu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH U TOAXOJOB K HU3YYCHHUIO >KUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3AIINH;

CTAQHOBJICHHE Y OOydYaromuxcs oOmedl KylabTypbl, (QYHKIIMOHATBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBICHATH U OLIEHUBATDH SBJICHUS OKPYKAIOIIETO
MUpa JKUBOW MPHUPOABl HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MPH
U3Y4YeHUH OUOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MAESATENBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTHU ITO3HAHUS YEIOBEKOM >KHUBOMU
IIPUPO/IBI, HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K HEl, COOIOACHUS STHUCCKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKHX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKOUN KYIBTYPHI, 11 POPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

IpUMEHEHHE TPUOOPETEHHBIX 3HAHUM U YMEHUHN B TIOBCETHEBHOW JKU3HU IS
OLICHKH IOCIIEICTBUNA CBOEU AEATEILHOCTU MO OTHOLICHUIO K OKPYKAIOLIEH Cpee,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W COONIOICHHE Mep NPOPUIAKTUKH
3a00JIeBaHM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buomorus», m3ydaemas Ha
0a30BOM YpPOBHE, SBISCTCS O0S3aTEIbHBIM Y4EOHBIM MPEAMETOM, BXOISAIIAM B
cocTaB npeaMeTHON obsacTu « EcTecTBEeHHO-HAYYHBIE MPEIMETHD.

JI1s1 u3yueHus OMOJOTHH Ha 0A30BOM YPOBHE CpeJIHEr0 0011ero o0pa3oBaHus
orBoguTcs 68 wacos: B 10 kmacce — 34 gaca (1 gac B Hegeno), B 11 kmacce — 34
yaca (1 yac B Hezielo).
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COIAEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

MeTobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOI0ICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JTAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThbI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHue pas3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

Xusble cuctembl (0MOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOT€OeHOTHIECKU ), OMOChEepHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI M MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHMMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBINM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.

depMeHTHl — Owosormyeckue KartanuzaTopbl. CTpoeHue (QepMeHTa:
aKTUBHBIN 1IEHTp, cyOcTpaTHas cneunduyHocTb. KodepmenTsl. BurtamuHel.

ROKYMEHOY AT EN A EPMIRATRSTH'G'P HeOpraHWYECKUX KaTaTn3aTOPOB.
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VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOIeH,
LeJuI0I03a). buonornueckue GyHKIHMH YIIIE€BOJIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. [ 'HapoPUIBHO-
ruapodoOHble  cBoiWcTBa. buonormyeckue ¢GyHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB U JIMMU0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JHK wu PHK. Hyxneotuasr — MoHOMEpEI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkiuu JAHK. Ctpoenue n ¢ynkinuun PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Kinetounas teopus — mpumMep B3aUMOJIEHCTBHS
uaeil u pakToB B HAYYHOM MO3HAHUU. METO/Ibl U3yUEHUSs KIETKH.

Knerka kak wenoctHas >xuBas cuctema. OOmMe NTpHU3HAKU KIETOK:
3aMKHYyTasi HapykHass memOpana, moiyiekyibsl JIHK kak renernueckuii ammapar,
cucTemMa CuHTe3a Oernka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTuueckas. OcoOeHHOCTH
CTpOEHUsl TpOoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuil. CtpoeHue
AYyKapHOTUYECKON KieTKH. (OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOW W
IrpUOHON KIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opraousibl. OnHomeMOpanHble opraHouabl kietku: JOIIC, ammapar ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[Ipoucxoxaenne MUTOXOHApUA W TuiacTua. Bunbr mmactun. HememOpanHble
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTpP, LEHTPUOIU, PECHUYKH,
KryTUKHA. OYHKIUU OPTAaHOUIOB KJIETKU. BKiItoueHus.

SAnpo — perynsaropubiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JoYKa,
KapuoIuia3mMa, XpOMaTUH, AJIPBIIIKO. XPOMOCOMBI.

TpaHCOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. [lIBanu, M. llnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHre XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAE.

Tabmuuer m cxembl: «llepmonnueckas TabnHIa XUMHUYECKHX DJIEMEHTOBY,
«CTpoeHHne MOJICKYIIBI BOJIB», «brnocuaTe3 6enkay, «CTpoeHHe MOJISKYJIbI OeJIKa,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CTtpoenue mosaekysbl
AT®», «CtpoeHne 3yKapuOTUYECKON KIETKn», «CTpOCHUE MKUBOTHOU KIIETKW,
«CTpoeHHne pacTUTENbHON KIETKW», «CTpOCHHE MPOKAPUOTUYECKON KIIETKW,
«CTpoeHue sizipa KIETKU», «YTIIEBObDY, «JIUIUIbD.

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO
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O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE JJi1 MPOBEICHHUS
HAOJIOICHUM, WM3MEPEHHH, SKCIEPUMEHTOB, MHKpPOIpENaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydyeHue CTpoeHHS KJIETOK pacTEeHUH,
KUBOTHBIX M OaKTEpHil MOJ MUKPOCKOIIOM Ha TFOTOBBIX MHUKpOIpenapaTax M HX
OMHMCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U

JUCCUMWIISIIUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €JIMHOrO Mpolecca
Metabonu3Ma. Poiib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOGHBIN U rereporpodHbiidi. Poib GpepmeHToB
B 0OMEHE BEIIECTB U IIPEBPAIICHUN YHEPTUU B KIICTKE.

®dotocunte3. CeroBas u TeMmHoBas (Ga3el ¢doTocuHTe3a. Peakuum
dboTocunTe3a. IhPeKTUBHOCT POTOCUHTE3a. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI MOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UpYIolue OakTepuu. 3HaAU€HWE XEMOCUHTE3a JJis
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciersieHue BelecTB, BBIACICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTalbl HHEPreTUYecKOro oOMeHa.
['mukonus. bpoxkenue m ero Buabpl. KHCIOpOZHOE OKHCIEHHE, WIM KJIETOYHOE
IbIXaHHE. OxkucnuTenbHOe dbochopunupoBanue. OdDexTuBHOCTH
SHEPTeTHYECKOTO 0OMEHa.

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

Heknerounsle ¢popmbl xu3HU — BUpychl. cTtopus oTkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHHUS U JKMU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bonesnu pacteHuil, JKUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynonedumnmura genoeka (BUY) — BozOymutens CIIM/la.
OOpaTtHast ~ TpaHcKpumnuus, peBepraza W uHTerpasa. llpoduiaktuka
pacrpoCTpaHEHUs! BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:
i B B VAR VAPN NBITOB T 1 T Aparmrapeoi-rrrs I A Temrmarnanon
llug}l Clbl 11, 1IN, INU DLLUD, A. Y1, Y1b Ubbl\l/ll/l, IN. A, 1T VL IPMJCD.
OOKYMEHT NMOANMUCAH JIEKTPOHHOW noanncbto
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Tabmuipl u cxembl: «Tunel nutanusy, «Metabomuzm», «MUTOXOHIPUSY,
«OHepreTuyeckud 0omMen», «Xnopomiact», «Potocunresy, «Ctpoenune J[HK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE TeHa», «CuHTe3 Oenkay, «I eHeTuueCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIM nukia Bupyca CIIN/la,
6aktepuodaray, «Permnukarus JJHK».

Oo6opynoBanue: monenu-anmmkauuun «Yasoenue JIHK u tpanckpunuusy»,
«buocuntes 6enkay», «CTpoeHue KIeTKN», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kiIeTku. MHTepdaza u MuTo3.
[Ipormeccrl, mpotekaronue B uHTepdasze. Pernukamuss — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA HabOp — KapHUOTHIIL.
JlunionaHbld W TAIUIOWJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHBI.
[{uToslOrMUEeCKMEe OCHOBBI Pa3MHOXEHHUS W  MHIAUMBUAYAIBHOIO  Pa3BUTHS
OpPraHu3MOB.

Henenne kietku — muto3. Ctaguum mutosa. IIponecchl, NpoUCXOasIIUE HA
Pa3HBIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[IporpamMmmupyemasi THOEIH KJIETKU — aroITo3.

dopMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe U moyioBoe. Buasl Oecnonoro
Pa3MHOXKEHMS: [ICJICHUE HAJBOE, II0YKOBAaHHWE OJHO- W MHOI'OKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKeHUe. VcKkyccTBeHHOE KIIOHMPOBaHHE
OpPraHu3MOB, €r0 3Ha4€HUE JUJIS CEIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTOIOoTO.

Meito3. Cragum Mmeiio3a. IIpoiiecchl, mpoucxoasuye Ha CTaaAusX Meio3sa.
[ToBenenne xpomocom B wMmenosze. Kpoccunroep. buosnornyeckuii CMbICT U
3HAYEHHUE Meno03a.

['ameTtorenes — mporecc 0Opa30BaHUs TOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie kene3bl: CeMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE TOJOBBIX
KIIETOK — TaMmeT (CnepMaro30u], SHUIEKIeTKa) — CIEepPMaTOreHe3 M OBOTCHES.
OcoOEHHOCTH CTpPOCHMS SULEKIETOK H crepmMaTo3ousioB. OII0I0TBOPEHHE.
[TapTrenorenes.

NuauBunyanbHoe pasBuTHe (OHTOT€HE3). OMOpHOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtanbl YMOPUOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
nIpoOsieHne, TacTpyisnus, opraHoreHe3. I[locTomOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PA3BUTHS: MPsIMOE, HENpsAMoe (JIUYMHOuYHOE). Bnusnue
CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIC BBHI3BIBATH BPOXKIEHHEIC
YPOACTBA.

Poct u pazButne pacteHuil. OHTOT€HE3 I[BETKOBOTO PACTEHHS: CTPOECHHUE
CEMEHU, CTAIUU PA3BUTHSL.

JdeMoHcTpanum:

x AXET pod AN TFALIEIDAAD

T&6HI/IHBI W CXCMBI: \&@Opmm PasMHOKCHITAA  OPTraHu3MOB», \&HBO THOC
OOKYMEHT MOAMUCAH 3JIEKTPOHHOW NOANNCHIO o
myHnuAAHESEQIdHNR oS 1uEY P ABBRRTERDIRTRI X PACTSIHYER) .53 (HRET CdALHBHOE,71 PASMBHLES M S 6BBE 1
!‘-IPE)KAEHVIE "CPEQHSASA OBLLEOBPA30BATEJ/IbHASA LUKOJIA N2 24 T,
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




pactenuit», «Jlenenue kinetku Oakrepuity, «CTpoeHHE TOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Menos», «IIpsMoe u HenpsAMoe pa3BUTHE», «l 'aMeTOreHe3 y MIICKONMUTAIOIIUX U
YeJnoBeKa», «OCHOBHBIE CTaIUN OHTOTEHE3a».

O6opynoBanue: MHUKPOCKOTI, MUKPOIPENapaThl «CriepmMaTo30uabl
MJIEKOIIMTAIOLIEro», «SIHIeKneTka MiIeKonuTarouiero», «Kapuoknues B KieTkax
KOpEelIKa JIyKa», MarHuTHas MOJAENb-allIUINKaluusa «JleneHue KIeTKu», MOJEIb
JHK, Mozenb MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnast pabora Ne 3. «HaGmromenwe muTo3a B KIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIpenapaTax».

JlaGopatopHas pabora Ne 4. «M3yueHue CTpOEHHUS NOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENApaTaxy.

Tema 6. HacsieACTBEHHOCTh U HK3MEHYNBOCTH OPraHNU3MOB.

[Ipeamer u 3anaun reHeTuku. ctopust pa3BuTHs T€HETUKH. Ponb iuTonorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiajg poccHMUCKUX U 3apyOeKHBIX
yu4€HBIX B pa3BUTUE TEGHETHUKH. MeTOJbl TEHETHKU (THOPHUI0JOTUUECKUH,
UUTOTCHETUYECKUM, MOJIEKYJISIPHO-TeHETHUECKUi). (OCHOBHBIE TEHETUYECKHE
noHATHs. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIIUBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MoHorubpuiHoe CKpelirBaHue. 3aKOH €IUHO-00pa3us THOPUIOB MEPBOTO
nokosneHus. IlpaBuno AOMHUHUpOBaHUA. 3aKOH pACLICIJICHHUS IPU3HAKOB.
I'unioresa yucrotel ramer. 11oyiHOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHue. 3aKOH  HE3aBUCHMOIO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTnueckrue  OCHOBBI ~ JUTHOPUIHOTO  CKpEIIMBAHUS.
AHanu3upyroniee ckpemuBanue. Mcnonb30BaHne aHAM3UPYIOIIETO CKPEIIMBAHMS
TUTSI OTIPE/ICIICHUS TEHOTHIIA OCOOH.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprana 1o
CLICIJICHHOMY HacCJIeJOBaHUIO TeHOB. Hapylienue cuensneHus reHoB B pe3ysnbpTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUeCKHUE KapThl.

I'enetnka nosia. XpoMOCOMHOE OIpEAEIICHNE IM0Ja. AyTOCOMBI M IOJIOBBIE
xpoMmocombl. ['omoramernesle W rereporaMeTHble OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C MTOJIOM.

N3menunBocTh. BHabl ”3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpeapl B HEHACHEICTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIMOHHON M3MEHYNBOCTU. BapuaniioHHBIN psif U BapuallnoOHHAsT KPHUBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC NMPU3HAKA U HX
HopMa peakiuu. CBoHCTBAa MOAU(PUKAITMOHHON U3MEHUYHNBOCTH.

TETEET AYrAmY Iy AnTen A AT TPIIR IS

HaCﬂGﬂCTB:C‘HHaﬁ, i TCHOTHIMYCCKasd, M3MCHYMBOCTD. KombunatusHuas
[OKYMEHT MOAMNCAH 3JIEKTPOHHOM NOANNCHIO o o
myHuuii S RSEEBRRERHoE osiNEEEPRSOBATENEHEEOIOBOUN  SEROHECS (vsky @szﬁﬁmwﬂeaaﬂ
!‘-IPE)KAEHVIE "CPEQHSASA OBLLEOBPA3OBATEJIbHAS LUKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




M3MEHYUBOCTU. MyTalioHHas U3MEHYMBOCTh. Knaccudukaius MyTaiuii: TeHHBIE,
XpPOMOCOMHBIE, T€HOMHBIE. YacToTa U NMpUYKUHbI MyTaluui. MyTareHHble (pakTOpBbI.
3aKOH TOMOJIOTHYECKUX PSIAOB B HaciHeACTBeHHOW n3MeHunBocTy H. 1. BaBunosa.

BuesnepHas HacIeICTBEHHOCTh U U3BMEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun dvenoBeka. OCHOBHBIE METONbl TEHETHUKHU
YeJIOBEKA: F'eHCAJIOrNYCCKUi, OIM3HEIOBLIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHM,
MOJIEKYISIPHO-TEHETHYECKUN. CoBpemeHHOE ONpE/IEIICHNE TEHOTHIA!
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F'€HOTUIIMPOBAHHUE, B TOM YHCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a0osieBaHUsl 4YeJOBEKa: TeHHble OO0Je3HHU,
0OJIE3HH C HACJIEACTBEHHOW MpPEepacroyioKEeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue ¥ TreHepaThuBHble MyTauud. CTBONOBbIE KIETKU. [IpuHIUIIBI
310pOBOT0 00pa3a KU3HM, TUATHOCTUKHU, MPOPUIAKTUKU U JICUEHUS T€HETUYECKUX
OosiesHel. MeauKko-TeHETHYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKON
TeHETHKHU B MIPEJIOTBPAIICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUM YeTIOBEKa.

JdeMoHcTpanum:

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

Tabmuupt u  cxembl:  «MOHOTMOpUIIHOE  CKpEIIMBAaHUE U €ro
IUTOTEHETUYECKAs] OCHOBa», «3aKOH paCUICIUIEHU M €ro IMTOreHEeTHYeCKas
OCHOBa», «3aKOH  YHCTOTBI  Tramer», «JlurubpumHoe  CKpeniuBaHue»,
«llutonornyeckne  OCHOBBI  JAWTHOPUAHOTO  CKpemuBaHus»,  «Meko3y,
«B3auMoIenCcTBUE AJUICIBHBIX TE€HOB», «l'eHeTnueckue KapTel pPacTEeHUH,
KUBOTHBIX U YeJlOBEeKa», «l'eHeTHKa MoJia», «3aKOHOMEPHOCTH HACIIEI0BAHUS,
CLUCIUIEHHOTO C moJIoM», «KapuoTumbsl YemoBeka U JKUBOTHBIX», «Buubl
U3MEHUMBOCTHY, «MoaudukaimoHHas M3MEHUMBOCTHY», «HacnemoBanue pesyc-
dakropa», «I'eHeTuka rpymi KpoBu», «MyTalmoHHasI K3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmuIMKanuu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«HemonHnoe nmomuHUpoBaHue», «Jurmbpumnoe ckpemmuBanuey, «llepexpéct
XpOMOCOM», MHKPOCKON U MukKpompenapar «Jlpozoduna» (HOpma, MyTamuu
(bOpMBI KPBUTBEEB U OKpPAcCKu Teia), repOapuit «I'opox moceBHOIN.

JlabopaTopHble H NpaKkTH4ecKHe padoThI:

JlabopatopHast pa6ora Ne 5. «/3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
TUTHOPUIHOTO CKPEIIMBAHUS Y APO30(HUITBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaGoparopnas pabora Ne 6. «M3ydueHue MoauUKAIIMOHHONW W3MEHYHUBOCTH,
MMOCTPOEHHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHOM KPUBOW.

JlabopatopHas pabota Ne 7. «AHanu3 myTanuii y Apo30(uiIbl HaA TOTOBBIX

MHKpOIIPENapaTax».
[Ipaktuueckass pabora No 2. «CocraBieHue ¥ aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.
AMES . e KIS
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Cenekuus Kak HayKa M IPOLECC. 3apOKIACHHUE CEJIEKLIUNA U JTOMECTHUKALUS.
VYuenue H. UW. BaBwioBa 0 MEHTpax MOPOUCXOKACHUS UM MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIEHTpBI NMPOMCXOXKIAEHUS JOMAIIHUX XUBOTHBIX. Copr,
1opoja, ITaMM.

CoBpeMeHHbIE METO/BI CeNeKIMU. MaccoBbIi U MHIUBHUYATbHBIA OTOOPHI B
CEJEKIIMM pPACTEHUM U KUBOTHBIX. OLEHKa JKCTepbepa. DBIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHr. Ywucras nuHusA. CKpellMBaHWE YUCTHIX JIUHHUH.
I'erepo3uc, unu rubpunnas cuia. HepoacTBeHHOE CKpeluBaHuWE — ayTOPUAMHI.
Otnanéunas rulOpuausauus u €€ ycnexu. VCKycCTBEHHbIH MyTareHe3 M
[IOJIyYCHUE TMOJMIUIOUAOB. JIOCTMXKEHHUsI CENEKIUU PACTEHUM, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buorexHonorus Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTallbl
co3ganuss pexomOunantHod JIHK u TpaHcrennnix opranusmoB. Kietounas
uHxeHepus. Kiietounsle KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOXEHUE PACTECHUM.
KinonupoBaHue BBICOKONPOAYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

OKkoJioru4eckue U ITudeckue  npoonembl. MO  —  TeHeTHYecKu
MOAUGUIIMPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpeter: H. U. BaunoB, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHOB.

Tabmumel U cxembl: kKapra «lleHTphl NPOUCXOXKIESHUSI W MHOTO0Opa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl qoMamHuX KMBOTHBIX», «CopTa KyJbTYPHBIX
pacteHuity, «OtnanéHnas ruopuauzanus», «Padotsl akagemruka M. @. MBanoBay,
«lomummmonausi»y, «OOBEKTHI OHOTEXHOJOTHUNY», «KileTouHble KyIbTYyphl H
KJIOHUpOBaHue», «KKoHCTpyupoBaHUE U NMEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISDKH IUIO0B M KOPHETIOAOB JUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuiit «CeabCKOX03IHCTBECHHBIC PACTCHHS Y.

JlabopaTopHble H MpakTHYecKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJbI U JOCTHMIKEHHUS CEJICKIIMU PACTCHUN U
’)KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IJIEMEHHYTO bepmy,
COPTOHUCIIBITATEILHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SMCTBO, J1Aa0OpaTOPHIO
arpOyHMBEPCUTETA UJIM HAYYHOTO IIEHTPA)».

11 KIIACC

Tema 1. DBoIOLIMOHHAS OHOJIOTHS.

[Ipennochiiku BO3HUKHOBEHHUS DBOJIOIMOHHOM TEOPHUHU. OBOIOIIMOHHAS
Teopus ¥ €€ MeCTO B Ouojorvu. BiusHue 3BONIONMOHHON TEOPHUH HAa Pa3BUTHE
OMOJIOTUM U APYTHX HAYK.

CBuUIIETEIECTBA  DBOJIONUM. [laJleOHTOJIOTMYECKHE: MOCJIEI0BATSIHLHOCTD

RORYMEHFT e BT AASK TP RHNGIBASEO 1A IEOH TOIIOTUYECKOM  JIETOIIHNCH, nepexoaHbie  (OPMBI.
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OMOpPHOJIOTUYECKHE: CXOJCTBA W PA3NU4YUsi SMOPHOHOB pa3HBIX BHUJIOB
MMO3BOHOYHBIX. CpaBHHUTEIBHO-AHATOMUYECKHE: TOMOJIOTHYHBIE, AHAJOTHYHEIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHUE: CXOJICTBO
MEXaHU3MOB HACJEACTBEHHOCTH M OCHOBHBIX METAa0OJMYECKHUX NyTeH y BcCexX
OpraHU3MOB.

OpomononHas teopus Y. J[lapBuHa. Ilpennochuiku BO3HUKHOBEHUS
JapBUHU3MA. J[BIDKyIIME CHUJIBI HBOJIIOLMU BHJIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOKEHHUE TPU OTrPAaHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS] U3MEHUYUBOCTD,
060pr0a 3a CyIecTBOBaHUE, ECTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonnn (CTD) u e€ 0CHOBHBIE MOJIOKEHUS.

MukposBomonus. [Tonynsnus kak eITMHUIA BUIA U 3BOJIIOLIUH.

JBuxyiue cuibl ((hakTopbl) SBONIOLNMU BUIOB B MpHUpoAe. MyTalmOHHBIH
npouecc M KOMOWHATHMBHAs W3MEHYMBOCTb. llomysnsiiuoHHBIE BOJHBI U Jpeud
reHoB. M30s1us U1 MUrpamnusi.

EctecTBenHbiii 0oTOOp — HampaBiusomui  Qakrtop sBomoUU. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[IprcnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BOdIONUU. [Ipumepsr
NPUCTIOCOOJIEHUN Y OpTaHu3MOB. ApOMOP(O3bI U UNO-aIANITAIIUH.

Bun wu  BumooGpazoBanue. Kputepun Buma. OcHOBHbIE  (QOPMBI
BUI000pa30BaHusi: reorpaduyeckoe, IKOJIOTHIECKOe.

MakpooaBomonus. DopMbl  IBOJMIONUHU:  (QuiieTHUYecKasi, JAUBEPreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMOCTh 3BOJIOLMH.

[IpoucxoxkaeHne OT HeCIeUHATU3UPOBAaHHBIX MpeakoB. lIporpeccupyromas
crienuanu3anus. AanTuBHAsA paaualysl.

JdeMoHcTpanum:

IToptpersl: K. Jlunneit, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K.
M. Bbap, O. I'ekkenb, . Mromiep, A. H. CeBep1ios.

TaOauup! u cxeMbl: «Pa3BuTHE OpraHndeckoro Mupa Ha 3emiiey, «3apoabIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  O0oppObI  3a
cymiectBoBanue», «EctecTBeHHBIN 0TOOP», «MHOTOOOpa3ne COPTOB paCTECHUN»,
«MHorooOpasue  TOpojJ  KUBOTHBIX), «[Tonmystuuny, «MyTaunoHHas
U3MEHUYUBOCTE», «ApoMopdo3sl», «Uamoamanramum», «OOmas aereHepaius»,
«/IBmxymue cunbel sBomonuny, «Kapra-cxema wMapumpyra nyremectBus Y.
HapBuna», «bopbba 3a cymiectBoBaHue», «lIprcOCOOIEHHOCTh OpPraHU3MOBY,
«["eorpaduueckoe BupooOpa3zoBaHue», « IKOJIOTHIECKOE BU000Pa30BaHUEY.

ObopynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IUYHBIMH THUIIAMU OKPAcCKH,
HaOOp TUIOAOB M ceMsH, Koyekuusi «[Ipumepsl 3alIUTHBIX MPUCTIOCOONICHUN Y
XKUBOTHBIX», MOAeNb «OCHOBHBIC HAMPABJICHHUS SBOJIOLMNY», 00bEMHAA MOJEIb
«CTpoeHuEe TOJIOBHOIO MO3Ta IIO3BOHOYHBIX).

IINT AN Mg anFa T

R hrranerag Y AT D AT ATerTrrer
DrU1ICUl DAlPMTHACURAA Rapld Mripa, UJIJICRIVIA «

OOKYMEHT NMOAMUCAH 3JIEKTPOHHOW NOAMNMUCHIO o ..

myHu AL QS SANE HoP B ELR S EBRBbB ATERL HOP ACTCH N 13 09 SMQHEHIX) a&ﬂﬂ%&%@ﬂcuéﬁ%@@dﬁp?&@%eaaﬂ
YYPEXXAEHUE "CPEAHSASA OBLLLEOBPA3OBATEJIbHAS LLUKOJIA N2 24 T.

VIOLIJKAP-Oan“, AdaHacbeBa Haaexnaa HukonaesHa, vpekTop




XpOMOCOM», BIaxkHble npenapaTel «PasButne Hacexkomoro», «PasButue
JATYUIKA», MUKpornpenapaT «/[po3oduia» (Hopma, myTtanuu GOpMbl KpbUIbEB U
OKpPACKH Tela).

JlabopaTopHble U NpaKTHYeCKHe PadOThI:

Jlaboparopnasi padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(POIOTHYECKOMY
KPUTEPUIO».

Jlaboparopnast padota Ne 2. «Onucanue MpUCIOCOOJICHHOCTH OpraHU3Ma U
€€ OTHOCHUTEIIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U pa3sBUTHE )KU3HU HA 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOKIECHUU XU3HU. HayuyHble rumnoressl
BO3HMKHOBEHHUSI JKM3HM Ha 3emiie: abuoreHe3 W MaHCHepMus. XUMHUYECKas
HBOMIOIMS. AOUOTEHHBIH CUHTE3 OpPraHMYECKUX BEIIECTB W3 HEOPraHUYECKHUX.
DKCIEpUMEHTAIBHOE MOATBEPKAECHUE XUMUUECKOHM 3BoIfoMU. HavanbHble STanbl
o6unonornyeckoit »Bomonuu. ['unoreza PHK-mupa. @opmupoBanue mMmeMOpaHHBIX
CTPYKTYp U BO3HMKHOBEHHME IPOTOKJIETKH. lIepBble KIETKM W HX HBOIIOLMS.
@OopMHUPOBAHNE OCHOBHBIX TPy )KUBBIX OPraHU3MOB.

PazButre xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
nporepo3oiickass dpbl. [lameosoiickas dspa u e€ mNepUoOabl: KEMOPHUHCKHIMA,
OPAOBUKCKHM, CHITYPUMCKUI, JEBOHCKUW, KAMEHHOYT OJIbHBIN, IIEPMCKHI.

Me3o30Kckas 3pa v €€ NePUObl: TPUACOBBIN, FOPCKUH, MEJIOBOM.

Kaitno3olickass d3pa u €€ mNepuoabl: MaJCOreHOBBIM, HEOTCHOBBIM,
AHTPOIIOrE€HOBBIN.

XapaKTepuCTUKA KIMMaTa M TeoJIOTHYECKHX IpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOIIUU PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUU W
XKUBOTHBIX. [losIBI€HUE, pacUBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYeCcKOro MuHpa Kak OTpakeHHe 3Bojoluu. OCHOBHBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

OBonronus 4enoBeka. AHTPONOJIOrus Kak Hayka. Pa3BuTue mpeacTaBleHuH O
IIPOUCXOXKJEHUU 4YelnoBeka. Meroasl H3yuyeHus aHrponoreHeza. Cxoactsa
pa3nuyuMs 4eJ0BEKA U KUBOTHBIX. CHCTEMAaTHYECKOE TIOJIOKEHUE YETOBEKA.

JIBrokyiue CHJIbI (paxTopsr) AHTPOIIOrEHE3a. Hacnencreennas
U3MEHYMBOCTh M  €CTECTBEHHBIM oTOop. OOmiecTBeHHbII 00pa3 KU3HH,
M3TOTOBJICHUE OPYIUN TPYAA, MBILIJICHUE, PEYb.

OCHOBHBIE CTaJMU U BETBU 3BOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBeK
yMmenbid, YenoBek mnpsMoxoasmuid, YemoBeKk HeaHAEpPTalbCKHM, YeloBek
pa3ymHbIi. Haxonku MCKOMAaeMbIX OCTATKOB, BpPEMsl CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHHs, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HH, OPYIUS.

UYenoBeueckne packl. OcHOBHbIE  OOJBIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajiougHasi  (PKBaTopuajibHas),  MOHTOJOMJIHAS
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YEJIOBECUECKUX Pac K YCIOBHUAM CYIIECTBOBaHMS. ENMHCTBO YENOBEUECKHX pac.
Kpuruka pacusma.

JdeMoHcTpanum:

[Toptpetsr: ®@. Penn, JI. Ilactep, A. . Omapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3nukHoBeHne ComHEUHOM cUCTEMBI», «PasButune
opraHuuyeckoro mupa», «PactutenpHas kietka», <«OKuUBOTHas  KIETKay,
«IIpokapuotnueckass kieTka», «COBpeMEHHasi CUCTEMA OPraHUYECKOTO MHPA,
«CpaBHEHME aHATOMHYECKUX YEPT CTPOCHHUS YEJIOBEKAa W YEJIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHBIE MeECTa MAJICOHTOJOTMUYECKHUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4eJoBeKay, «JlpeBHeimme moan», «peBuue mroamn», «llepBbie
COBpPEMEHHBIE TIOAN», «HeT0BeUeCKHUe pach».

O6GopynoBanue:  mymspku  «[Ipoucxoxxaenue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, TMUTCKAHTPONa, HEaHJEPTaIblla, KPOMAHBLOHIIA), CIICTIKH WM
U300pakeHUsT KAaMEHHBIX OpPYIUN MEepBOOBITHOTO 4YelOBeKa (KaMHH-YOIIIEPHI,
pyOuna, ckpebna), TreoxpoHOJOrHyeckas TaOnuma, KoJuieKius «DopMbl
COXPAaHHOCTH UCKOIMAEMBbIX )KUBOTHBIX U PACTECHUI.

JlaGopaTopHble M MpaKTHYeCKUe PadOThI:

[Ipaktuueckas padora Ne 1. «M3ydyeHune ucKomaeMbIX OCTaTKOB PACTEHUN U
KUBOTHBIX B KOJUIEKLIHIX).

OKcKypeus «IBONIONKUS OPraHUYecKoro mMupa Ha 3emuie» (B €CTeCTBEHHO-
Hay4YHBIN WM KpaeBeAYECKUI My3€il).

Tema 3. Oprann3mMbl 4 OKpYy:Kaiuas cpeaa.

DKoJIOrusl Kak HayKa. 3aJjauu U pa3feibl SKOJIOTuU. MeTobl 3KOJIOTrHYECKUX
UCCJIEA0BAaHUN. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEIOBEKA.

Cpensl oOuTaHUsT OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3/YyIIHAs, MOYBEHHAs,
BHYTPUOpPraHW3MEHHAs.

Okonornyeckue ¢aktopel. Knaccudukamuss dSKoJorHYecKux (HaxkTopoB:
abnotuyeckue, OMOTHYECKHE U AaHTPOIMOTCHHbIE. JleWCTBHE 3KOIOTHYECKUX
(aKkTOpOB Ha OPTaHU3MBI.

Abuotnueckue (GakTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONMEPHOIU3M.
[Ipucnocobnennst  OpraHM3MOB K  JEWCTBHIO  aOMOTHYECKHX  (PaKTOpOB.
buonornueckne puTMBI.

buortnueckue (bakTophI. Buasr OMOTHYECKUX B3aMMOJICICTBUI:
KOHKYPEHITUS, XUIIMHNYECTBO, cuMON03 u ero (opmel. [lapasutusm, koomnepamms,
MyTyaau3M, KOMMEHCAJIW3M (KBapTHPAHCTBO, HAaXJIEOHMYECTBO). AMEHCAIU3M,
HeUTpan3M. 3HaueHHE OMOTHMYECKUX B3aMMOACHUCTBUN JUISI CYIIECTBOBAHUSA
OpPraHU3MOB B MPUPOAHBIX COOOIIIECTBAX.

DKOJIOTUYECKHE XapaKTEePUCTUKH mnomyssanud. OCHOBHbIE MOKa3aTenu
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JdemoHncTpanum:

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

Tabmuipl u cxembl: kKapta «l[Ipuponnsie 30HB 3emin», «Cpenbl oOUTaHUS
opranu3mMoBy», «®Doronepuoanszm», «llonynanun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NONYJIAuu nHy3opun-tydenbkny», «IlumieBbie nemm».

JlaGopaTopHble M MpaKkTHYecKUe PadoThbI:

Jlaboparopnas pabora Ne 3. «Mopdomorudyeckrne 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyCay.

[Ipaktuueckas padota Ne 2. «Iloacy€T mIOTHOCTH NOMYJSALUMA pa3HbIX BUOB
pacTeHun».

Tema 4. Coo01miecTBa M 3KOJI0rMYECKHE CHCTEMBI.

Coo0mrectBo OpraHu3mMoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BHI0Basd,
NpOCTpaHCTBeHHas, Tpoduueckas (mumieBas). Bunbl-momuHaHThl. CBS3M B
OHolIeHO3E.

Okonoruyeckue cucrembl (dkocuctemsbl). [loHsiTue 00 »dKocucTeMe W
ouoreorieHoze. DYHKIMOHAJIBHBIC KOMIIOHCHTBHI JKOCUCTEMBI: TMPOIYIICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTHUH B HKOCUCTEME.
Tpoduueckue (muiiEeBblE) YPOBHHM JKOCUCTEMBI. [luileBble IeMu W CEeTH.
OcHOBHBIE TOKa3aTedu HKOCUCTEMBI: OMOMacca, MPOAYKIHUSA. IKOJIOTHYECKHEe
OUPAMUIBL:  TPOAYKIUHU, YHCIEHHOCTH, Ouomacchl. CBOMCTBA 3KOCHCTEM:
YCTOWYMBOCTH, cCaMoperyJsiius, pa3surue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMa XBOWHOTO
WJIH IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOTEHHBIE  DKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonoruyeckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopaznooOpasue kak (aktop ycroiunBocTH dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYyenne B. U. Bepnaackoro o 6mochepe. I'panurisl, coctaB u CTpyKTypa
ouoceprr. Kuoe BemectBo u ero (ynkmuu. OcobGeHHocTH Ouochepsl Kak
ro0abHON 9KocucTeMbl. [[nHaMuyeckoe paBHOBecHEe W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoTs! BelecTB 1 OMOT€OXMMHUYECKUE LIUKIIBI 3JIEMEHTOB (yrieposa,
a3zota). 30HATbHOCTH Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Onocdepe 3emin. AHTPOIIOTeHHbIE U3MEHEHHs B buocdepe.
I'moGanbHBIE IKOTOTUYECKUE MPOOTIEMBI.

CocyiecTBoBaHue MPUPOJIbI u YeJI0BEYECTRa. Coxpanenue
6H0pa3H006paBI/I$I KaK OCHOBAa yCTOMUMBOCTH Ouocdeprl. OCHOBA pallMOHAIBHOTO

YHpPaBICHIA POAHBIM pecypCamMit 1 HNX  HCHOAB30BAHUC, I[OCTI/I}I\GH'Iﬁ
[IOKYMEHT. OANUCAH MEKTPOHHOM M ANCbIO
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JdemoHncTpanum:

IToptpersr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmuuel u cxembl: «llumessie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenn nutanus», «IKOJOTHYECKAs] MHUPAMHIAY,
«buocdepa u yenoek», «IKOCUCTEMA MIUPOKOIUCTBEHHOTO JIEcay, « IKOCUCTEMA
XBOMHOro jeca», «buouneHos Bomoémay, «ArpoueHos», «lIpumepHbie
AQHTPOIIOT€HHBIE  BO3JACHUCTBUs Ha Ipupody», «BaxueWmme HUCTOYHUKHU
3arpsA3HEHUs BO3/1yXa M TPYHTOBBIX BOA», «llouBa — BakHeWIIass COCTaBIAIOLIAS
ouochepr», «DakTopsl Aerpaganuu nousy», «llapaukoBsiii 3¢dexT», «DakTophl
pPaAMOaKTUBHOTO 3arps3HeHust oOuocdeprb», «OOmWas cTpykrypa Ouocheps,
«Pacnpoctpanenune xku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouocheps»,
«KpyroBopoT yrinepoaa B Ouocdepe», «kKpyroBopot azota B Ipupoae».

O6GopynoBanue: Mojelb-anmuinKanus « TUnuaHbIe OUOIIEHO3bI», TepOapuii
«PactutenbHbie cooliiecTBa», Kouiekuu «bruonenos», «Bpeaurenu Baxxuenmmx
CEJIbCKOXO3IMCTBEHHBIX ~KYJIbTYp», TepOapum M KOJJICKIIMU pAcTeHUH W
KUBOTHBIX, PUHAUIEKAIINE K Pa3HbIM 3KOJIOTMYECKUM TpyIIaM OJHOrO BHJA,
Kpacnas xnura Poccuiickoit ®eaepannu, u300paxkeHUs OXpaHSEMbIX BHUIIOB
pacTEeHU U JKUBOTHBIX.

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA  [TPOI'PAMMbLI 110
bMOJIOTMN HA  BA30OBOM  VPOBHE CPEAHEI'O  OBHIEI'O
OBPA30OBAHUIA

Cornmacuo ®I'OC COO, ycraHaBnMBalOTCA TpPeOOBaHHUS K pe3ylbTaTaM
OCBOCHHUS  OOy4YalOIIUMHKCS TpOrpaMM  CcpeaHero oOmero  o0pa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType JNMYHOCTHBIX pe3yJIbTaTOB OCBOCHMS mpeamera «buosorus»
BBIJICIICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHUE OOYJArONTUMHUCS POCCHUCKOMN
rpakJaHCKON MJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEILHOCTH
W CaMOONpEJEICHUIO, HaJIM4YhMe MOTHUBAllUM K  OOy4YeHHI0O  OHWOJIOTHH,
IIeJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHHUX YOCKIACHUN JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEM W MCTOPUYECKUX TPATUILMN pPa3BUTHS OHUOJOTHYECKOTO
3HAHUsI, TOTOBHOCTh U CHOCOOHOCTh O0Y4YarOMIMUXCsI PYKOBOJCTBOBATHCS B CBOCH
NESITEIPHOCTA IIEHHOCTHO-CMBICJIIOBBIMH  YCTAaHOBKAMHU, TMPUCYIIUMHU CHCTEME
OMONOTrHYECKOro  00pa30BaHMs, HAIWYHME IKOJIOTMYECKOrOo MPABOCO3HAHUS,

ROKYMEHE AN OITIRTIP P4 B e Tl 11 CTPOUTH JKU3HEHHBIE TUIAHEI.
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JInuHOCTHBIE pe3yNbTaThl OCBOCHUS INpenmera «buosiorus» I0CTUraroTcs B
€UHCTBE Y4YeOHOW U BOCIUTATEIBHOM JIESITEIBHOCTM B COOTBETCTBUU C
TPAJULIMOHHBIMH POCCUMCKUMU COLMOKYJIBTYPHBIMU, HICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIECTBE MpaBWJIAMU U HOPMaMu
MOBEJICHUSI U CHOCOOCTBYIOT TMpOIlECCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEH TMO3ULIUM JIMYHOCTH, MATPUOTU3MA,
YBAKEHUS K 3aKOHY M MPABONOPAAKY, YEIOBEKY TPyJa U CTApIIEMy IOKOJCHUIO,
B3aUMHOI'0 YBa)KEHMsI, OCpPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEIUIO H
TpaauLIMsIM MHOTOHAIIMOHAJIBLHOTO Haponaa Poccuiickoin denepanuu, Opupoae U
OKPYKAIOIIEN Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JOJDKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTh 00YUYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEILHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpakaaHCKOro BOCIIUTAHMS

c(hOopMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMN 00YJaIOIIEeTrocs: Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJICHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IpaB M OOS3aHHOCTEH, yBakKECHUE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX IPOCKTOB, PEIICHUU yYYeOHBIX M IMO3HABATEIBHBIX 3a7a4, BBITIOJHCHHHU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMpPENENATh COOCTBEHHYIO TIO3UIIMIO 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HHU U OOBSACHSITH €€;

YMEHHE YYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJICH ¢ Pa3HBIMHM YOCKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTIMU U
COLMAJIbHBIM TTOJIOKECHUEM;

FOTOBHOCTh K COTPYJIHHUYECTBY B MPOLECCE COBMECTHOTO BBINOJIHCHUSA
y4eOHBIX, II03HABATEIIBHBIX M HCCICIOBATCIILCKAX 3aJlad, YBAKHTCIHHOTO
OTHOIICHHWSI K MHEHHIO OIIMOHEHTOB IIPpH OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJOTUYECKOTO COJICPIKAHMS;

FOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKOMN JNEATEIBHOCTH;

2) NIaTPUOTHYECKOTr0 BOCIIMTAHMS:

chopMHUPOBAaHHOCTH POCCUNCKOM rpa)K1aHCKOM WJICHTUYHOCTH,
MaTpUOTHU3Ma, YBAKEHHS K CBOEMY HApOJy, YyBCTBA OTBETCTBCHHOCTH IIE€pE]
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Ponunoii, ropmoctu 3a CBOM Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOLLIOE U HACTOSIIIEE MHOMOHAIMOHAIBHOT0 Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIbI,
noctuxkeHusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OMOJIOTMH, MOHUMAaHUS 3HA4YEHHs] OHOJOTMUM B TMO3HAHUM 3aKOHOB
MPUPOABI, B dKU3HU YEJIOBEKA U COBPEMEHHOI'0 O0IIECTBA;

uaeitHas yOeXIEHHOCTb, TOTOBHOCTh K CIy>KeHHMIO W 3amure OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyJb0Y;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

OCO3HAHME JTYXOBHBIX LIEHHOCTEH POCCUICKOT0 Hapoa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OILICHMBATh CHUTYal[MI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHHE YCTOMUYUBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOMM POJUTENSIM, CO3/IaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TPHUHATHS LIEHHOCTEH CEMEWHOW JKHU3HHM B COOTBETCTBUU C
TpaauuusaMu HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUN;

NOHUMAaHHE 3MOLIMOHAIBHOTO BO3/IEUCTBUSA JKUBOW MPUPOABI U €€ LIECHHOCTH;

TOTOBHOCTh K CAMOBBIP2KEHHUIO B PAa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBJISATh KA4€CTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuuyeckoro Bocnutanusi, GopMHupoBaHUS KYJbTYPbI 30POBbsSI U
3MOIHMOHAJIBHOIO 0JIArONOJIyYHs:

NOHMMaHWEe U peanu3anus 370poBOro u Oe3omacHoro oOpa3a >KU3HH
(3mopoBoe  TUTaHWE, COOJIOJICHWE TUTHEHWYECKUX TPaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pETyJsipHas (Qu3nYecKas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOULICHHUS K
cOOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

NOHUMAHHUE I1IEHHOCTU TMPaBWI HWHAUBUAYAJbHOIO M  KOJUIEKTHBHOIO
0€301acHOro MOBEACHUS B CUTYallUAX, YTPOXKAIOIIKX 30POBbIO U KU3HU JTIO/ICH;

OCO3HAHME MOCIEACTBUI M HENPUATHS BPEAHBIX NPUBBIYEK (YHOTPEOJICHHUS
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs);

6) TPY10BOr0 BOCIIMTAHMS

TOTOBHOCTB K TPYAy, OCO3HAHUE LIEHHOCTH MacTepCTBa, TPYA0JIOOHE;
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FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTU TEXHOJOIMYECKOW Y COLUAIBHOU
HaIpaBJIEHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CaMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JIESITEIbHOCTD;

HMHTEpEC K pa3iMuHbIM cdepamM MpoPecCUOHATBLHON JeATeIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIM BbIOOp Oyaymeld mnpodeccud U Pean30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHHUIO Ha
NPOTSKEHUU BCEU )KU3HU,

7) 3K0JI0THY€eCKOT0 BOCTITUTAHMS

AKOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHUKY
KW3HU Ha 3eMJie, OCHOBE €€ CYyIlIECTBOBAHUS;

MOBBIIICHUE YPOBHSI DKOJOTHYECKOM KYyJIbTYpPhl: MNPUOOpPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYNKOB M OLIEHKM MX BO3MOXHBIX TOCJIEACTBUN s
OKPYKAIOIIEN CPEBI;

OCO3HAHUE TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJieM U MyTed uX
pelIeHUS;

CIIOCOOHOCTh HMCIIOJB30BaTh MPHOOpPETaeMble TPH H3YUYEHHH OHOJIOTHU
3HAHUS M YMEHUS TIPU pEIIeHUH TPoOJeM, CBSI3aHHBIX C PpalMOHAJIBHBIM
IPUPOJIONIONIb30BaHMEM  (COOJIIO/IEHHEe  TPaBWJI  TOBEJIEHUA B MPHUPOJE,
HAIlpaBJICHHBIX HA COXPAaHEHUE pPABHOBECUS B DJKOCUCTEMAaX, OXpaHy BHJOB,
IKOCHUCTEM, OrOChepHI);

AKTUBHOE HENPUATHE JEWCTBUM, MNPHUHOCIIIMX Bpel  OKpYyKarollen
NPUPOJHON Ccpesie, YMEHHE MPOTHO3UPOBATH HEOJIArONMPHUSATHBIE JKOJOTHYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX JEUCTBUHM U MIPEAOTBPAILATH UX;

HaJIU4HE Pa3BUTOIO SKOJOTHUECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
omnbITa NEeATENbHOCTH HKOJIOTHYECKOHN HaIlpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBaTbCSI UMH B TO3HABATEIbHOM, KOMMYHUKATUBHONW U COLIMAIBHOMU
MIPAKTUKE, TOTOBHOCTH K YYACTUIO B MPAKTUYECKOU AEITEIbHOCTH 3KOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYphl KakK CpeACTBa
B3aMMOJICHCTBUS MEXKY JIFOJAbBMU U NMO3HAHUS MUDPA;

NOHMMaHue crneuupukd OUOJOTUM KaK HayKd, OCO3HaHUsS €€ poJiu B
dbopMHUpPOBaHUN PAIMOHAIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU IEJIOCTHOTO
MpEACTaBICHUS 00 OKpYXXalollleM MHUpE KaK O €JIMHCTBE NPHUPOJbI, YEJIOBEKa U
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oOmiecTBa, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU NpodsieM
COXPAaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMU AJII COBPEMEHHOW LUBUIIM3ALMMU:
oOecreyeHusi HOBOI'O YPOBHSI pPa3BUTUS MEAMUIMHBI, CO3/IaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelaTh  pPecypcHble  MpOOJEeMbl  pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTel BBIXOJA U3 INI00ANIbHBIX 3KOJOTMUECKUX MPOOJIEM U
oOecrieueHusi mepexoja K  YCTOWYMBOMY  DPa3BUTHUIO,  PALMOHAJIBHOMY
MCIIOJIb30BAaHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTAaHJAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTMYECKUX 3HAHMM B LEJIAX
NOBBIIEHUSI O0IIEeH KyJIbTypbl, €CTECTBEHHO-HayYHOW TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAIBHON rpaMOTHOCTU oOydaromuxcs, GopMHUpyeMoil
pU U3y4EeHUHU OMOJIOTUH;

NOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIHOJb30BaTh IIOJIy4aeMble 3HaHUS Ui aHaiuu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHHE JeiaTh OOOCHOBAaHHBIC 3aKJIIOYEHUSI Ha OCHOBE HAay4HbIX (DAKTOB H
UMEIOIIMXCS TAHHBIX C LIEIBIO MOTYYEHHUs] TOCTOBEPHBIX BHIBOIOB;

CIOCOOHOCTh CaMOCTOSITEJILHO HCHOJb30BaTh OMOJOTMYECKHE 3HAHUS JUIS
peleHus: npoobJieM B peabHbIX )KU3HEHHBIX CUTYallUsX;

OCO3HAaHUE LIEHHOCTH HAYYHOW [EATEIbHOCTH, IOTOBHOCTH OCYIIECTBIISThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO AESTEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHUIO HOBBIX 3HaHMM O OMOJOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU OTPEOHOCTSIMHU.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3ybTaThl OCBOCHUSA yueOHOTro mpeameTa «buosorus»
BKJIFOYAIOT: 3HAYUMbIE 711  (POPMUPOBAHUS MHPOBO33PEHUS OOYJaAIONIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEAMETHBIC) OOICHAYYHbIC MOHSATHSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U CHEHUPUKY METOJO0B TO3HAHUS,
HCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (BELIECTBO, HEPrus, SIBICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieIOBaHUE,  HAOJIOJICHHe,  U3MEpPEHHE, OSKCIEPUMEHT U  JPYIrux),
YHUBEpCalibHble y4deOHble JeicTBUA (IIO3HaBaTENbHbIE, KOMMYHUKATHUBHEIE,

PEryIsTUBHBIE), o0ecrneunBaroIIne dbopmupoBaHue G YyHKIIMOHATBHOM
IPAMOTHOCTH U  COLMAIBHOM KOMIETEHUHUH OOYy4alolMXCs, CIOCOOHOCTh
oOyyJaromuxcs HCIIOJIB30BATh OCBOCHHBIE MEKIUCUUTLIMHAPHBIE,
[JOKYMEHT NMOAMUCAH 3/IEKTPOHHO NMOAMNMUCHIO
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MUpPOBO33pPEHUYECKME 3HAHMS U  YHUBEpPCAJbHbIE y4yeOHbIE JEHCTBUA B
[I03HABATEJILHOU U COLIMAJIbHOU IPAKTUKE.

MeranpenMeTHbIE DPE3yJbTaThl OCBOEHHUS MPOTPAMMBbl CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPAXKATh:

OBnagenne YHHMBepPCAJIbHbIMH yueOHbIMH NMO3HABATEILHBIMHU
AeCTBUAMM:

1) 6a3oBbI€ JJOrHYeCKHE JeiCTBHS:

CaMOCTOATENbHO  (QOpMYyNIHpOBaTh M aKTyaJlM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOEHUU 3HAHUU NPHUEMBI JIOTMYECKOTO MBIILICHUS
(ananu3a, cuHTE3a, CpaBHEHMUsI, KilaccuUKaluu, 0000IICHUs), PACKPBIBATh CMBICII
OMOJIOTMYECKUX TOHITUN (BBIACISITh UX XapaKTepHbIE MPU3HAKH, YCTaHABINBATH
CBSI3U C IPYTUMHU TOHATHUSIMH);

ONpeNeNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JTOCTUXKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIbHOCTH C TTOCTABJIEHHBIMU IEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl O0BsICHEHUST (DAKTOB U SBJICHUM
KUBOU TIPUPOJIBL;

CTPOUTH JIOTMUECKWE pPaCCyXJIeHUs (MHAYKTHUBHBIC, JEAYKTHBHBIE, IO
aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B PaCCMaTPUBAEMBIX
ABJICHUSAX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

IPUMEHSTh CXEMHO-MO/IeJIbHBIE cpeactBa Ui IpeICTaBICHUS
CYILIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaXx, a
TaKKE€  MPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH(POPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIEeMBbl C y4E€TOM aHadu3a MMEIOLIUXCS
MaTepHUAIIbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JIEATEILHOCTH, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIECTBUI A€ TEIbHOCTH;

KOOPIAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBHUSIX PEAJIbHOIO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMO/ICIICTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HCCJIeA0BaTeIbCKHUE TeHCTBUA:

BJIAJI€Th HABbIKAMH Y4€OHO-HUCCIIEIOBATEILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOieM, CHOCOOHOCTbIO U TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB PELICHUS MPAKTUYECKHUX 3a7a4, MPUMEHEHUIO
Pa3JIMYHBIX METOJIOB MO3HAHUS,

UCIIOJIb30BAaTh PA3JIUYHbIE BUJbBI JEATEIIBHOCTH [0 MOJY4YEHUIO HOBOTO
3HaHUS, €ro MHTEpIpEeTalnui, MNPeoOpa3oBaHUIO U NPUMEHEHHIO B Y4E€OHBIX
CUTyalusiX, B TOM YHUCJIE€ MPU CO3aHUU YUEOHBIX U COI[UATIbHBIX IIPOEKTOB;
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(opMHpOBaTh HAYYHBII TUI MBILUICHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEMH,
KITIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpPOBaTh COOCTBEHHBIE 3aJadyd B 0Opa3oBaTeIbHOU
TESITEIFHOCTH U JKU3HEHHBIX CUTYaIINAX;

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBSI3W UM aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh THUMOTE3y €€ pelIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJabTaThl,
KPUTHYECKU OIICHWBATh WX JOCTOBEPHOCTH, MMPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAaIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

OCYILIECTBJIATH IIeJIEHANIPABICHHBIA MMOUCK TEpPEeHOCa CPEJICTB U CIOCOOOB
AeHcTBUA B MPO(EeCCHOHATBHYIO CPEy;

yMETh TMEPEHOCUTHh 3HAHUS B TIO3HABATEIBHYIO M TMPAKTHYCCKYIO 00JIacTH
KHU3HEACSITETHHOCTH;

yMETb WHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IaCcTei;

BBIJIBUTaTh HOBBIC WJIEH, MpEIJIaraTb OPUTHHAIBHBIC MOJXOJbI U PEIICHUS,
CTaBHUThH MPOOJIEMBI U 33/1a49H, TOYCKAIOINE aTbTEPHATUBHBIC PEIICHHS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOUHHMKAX MH(POpMAIUH (TEKCTEe Y4eOHOTro
nocoOusi, Hay4YHO-TIOMYJSPHOW JHTEepaType, OMOJIOTHYECKUX CJIOBaApAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3axX NaHHbIX, B MHTepHeTe), aHaIM3UPOBATH
MHGOPMAIIMIO PA3IUYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHUYECKH OIEHUBATh
€€ JT0OCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

dbopMynHpoBaTH 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPHU TOUCKE U
otbope Omosornueckoit mHGOpPMAIUU, HEOOXOIUMON ISl BBITIOJIHCHHS y4eOHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJb30BaHUS HMH(POPMAIIMOHHO-KOMMYHHKAaTHBHBIX
TEXHOJIOTUH, COBEPILICHCTBOBATH KYJIbTYpy aKTUBHOT'O MCIOIb30BAaHUS Pa3IMYHBIX
MIOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BbIOMpaTh  ONTHUMaJbHYIO  (GOpMy  IpeICTaBICHUS
Oouonornyeckoit nHbopManuu (CXeMbl, TpadUKH, TUATPAMMBbI, TAOIHIIbI, PUCYHKH
H JIpyToe);

UCTOJb30BaTh HAay4YHBIH S3bIK B KauyecTBE CpEACTBa Mpu padore ¢
Oouonornueckoil umHpoOpManuen: MNPUMEHATh XUMHUUYECKUe, (usnueckue WU
MaTeMaTHUYeCKue 3HAKU W CUMBOJIBL, (hopmynbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIMUECKHE  CPEJICTBA
HaTJIS THOCTH;
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BJIQJICTh  HABBIKAMH  pACIIO3HABAHUS M 3alUTHl  WHGOPMAIIHH,
MH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU J1€HCTBUSIMH

1) o6meHue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, aKTUBHO y4aCTBOBAThH
B JMAJIOT¢ WU JTHUCKYCCHUHU 1O CYIIECTBY OOCYyXIaeMod Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHHUS OTHOCHTEIHHO BBITIOJHEHUS MpeiaraeMoi
3aJ1ayd, YYMTHIBaTh MHTEPECHI U COTJIACOBAHHOCTh MO3WIIUNA APYTHX yYaCTHUKOB
JMajora uild JUCKYCCHH ),

pacno3HaBaTh HEBEpOadbHBIC CpPEACTBA OOIIEHWS, IMOHWMATh 3HAYCHHE
COIIMAJILHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHUS KOH(IMKTHBIX CHUTYaIUH,
YMETh CMSTYATh KOH(DIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3JIMUYHBIMHU CIIOCOOAMM OOIICHUS W B3aUMOJCHCTBUS, IMOHUMATh
HaAMEPECHUS JIPYTUX JIFOACH, MPOSIBIIATh YBAXKUTCIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPpEKTHOU (hopme GOpMYITHPOBATH CBOU BO3PAKCHHS

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOKO TOYKY 3PCHHUS C HMCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI IeSITEIbHOCTD:

MOHUMATh M HCIOJBb30BaTh MPEUMYIECTBA KOMAaHIHON M MHIMUBHUIYyaIbHOU
paboTHI MPHU pelIeHUH OMOJIOTUYECKON MPoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYNHOBBIX (OPM B3aUMOACHCTBUS MIPHU PEUICHUU y4eOHOM 3a1a4u;

BBIOMpATh TEMAaTUKy M METOJIbI COBMECTHBIX NEWCTBUU C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0Tro YieHa KOJIJIEKTHBA;

NPUHUMATh 1€TM  COBMECTHOW  JCSTENBHOCTH, OPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JCUCTBUS MO €€ JIOCTUKEHUIO: COCTABJIAThH IUIAH JICHCTBHM,
pacnpenensiTh poyiu ¢ Y4ETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KauyeCTBO CBOETO BKJAJla W KAXKIOTO ydYaCTHUKA KOMAaH/Ibl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaraTb HOBBIE TPOCKTHI, OIICHWBATh HWJIEW C TIO3UIUA HOBHU3HHI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH,

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE TMOBEACHUE B PAa3IMYHBIX
CUTYaIUSX, TPOSBIIATh TBOPUECTBO U BOOOpaKeHUE, OBITH MHUITUATUBHBIM.

OBiajieHUe YHUBEPCATbHBIMHU PEryJIATUBHBIMU A€HCTBUSAMM

1) camoopranu3amms:

UCIIOJIb30BaTh OMOJIOTUYECKWE 3HAHUSA JUIS BBISBICHUS MPOOJIEM H WX
pEIICHHS B )KH3HEHHBIX U YUCOHBIX CUTYaITUsX;
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BbIOMpaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU LEJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYIIKax IO OTHOIIEHUIO K KUBOW IPUPOLE,
CBOEMY 3JI0POBBIO U 3J0POBbI0 OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYLIECTBIIATH IMO3HABATENIBHYIO NIESTENBHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa3oBaTeIbHOM
NEATEIbHOCTU U KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTABJIATH IUTAH  PELIEHUs NpoOJieMbl C  YUYETOM
MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEINMOUYTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKHU Y4eOHOT O MpeIMeTa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;

JieaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CIoCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO IIMPOKON SPYIUIIHH B
pa3HbIX 00JIaCTAX 3HAHUW, TOCTOSHHO TOBBIIIATH CBOM 0OOpa3oBaTENIbHBIA U
KYJbTYPHBI YPOBEHb.

2) CAaMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B J€ATEIBbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJIeTh ~ HAaBbIKAMU  [O3HABAaTEIBHOM  peQIeKCMH  KaKk  OCO3HAHUSA
COBEpIIAEMBIX JECHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pEe3yJIbTaTOB U
OCHOBaHUM, MCMOJB30BaTh MPHUEMBI pedieKCUU JUIsl OIEHKU CHUTYallud, BHIOOpa
BEPHOTO PEIICHUS;

YMETh OLICHUBAaTh PUCKH U CBOEBPEMEHHO NPHUHUMATh PEIICHUS MO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeATEIbHOCTH;

3) mpuHsTHE Ce0s U APYTrHUX:

NpUHUMATh ce0sl, MOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTUBBI W APTryMEHTbl JAPYTUX IIPU AHAIN3E PE3YyJIbTATOB
NEeATEIIbHOCTH;

pU3HABATh CBOE MIPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CHOCOOHOCTh IOHUMATh MUP C NO3ULUHU APYTOro YEIOBEKA.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbie pe3ynbTaThl OocBoeHUs mnporpammbl COO 1o OHOJIOTHHM Ha
0a30BOM ypOBHE BKIIIOUAIOT crieruduyeckue s yueOHoro nmpeamera «buoaorus»
Hay4yHbIE€ 3HAHMS, YMEHHS U CIOCOOBI JIEMCTBUM MO OCBOCHUIO, MHTEPIPETALNHU U
npenﬁpa'zmzannm ?Hﬂﬂﬂﬁ) BUABI JCATCOBHOCTHU I10 rmnyqenmo HOBOI'O 3HAHUSA U

[IOKYMEHT MOATMUCAH 3/IEKTPOHHOW NMOANUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.09.23 14:53 (MSK) Ceptudukat 2BE771C120D5A93F5CCE274E2766BBEL
YYPEXXAEHMUE "CPEAHAS OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




MPUMEHEHUIO 3HAHWM B PAa3IMYHBIX YYEOHBIX CUTyallMsiX, a TakKKe B peallbHbIX
KU3HEHHBIX CHUTYyallusX, CBS3aHHBIX ¢ Ouosorueir. B mporpamme mnpeameTHbie
PE3yJIbTAaThl IPEICTABIEHBI MO r0JIaM 00y4YEeHUSI.

[IpenmeTHblEe pe3yabTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa M HAay4HOTO MHMPOBO33PEHHMs, O BKJIAJAE POCCUNCKUX U
3apyOeKHbIX y4YEHBIX-OMOJIOTOB B pa3BUTHE OWMONOTUH, (PYHKIMOHAIHHOU
IPAMOTHOCTH Y€JIOBEKA /I PEIICHUS] )KU3HEHHBIX 33/1a4;

YMEHUE PaCKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TMOHSITHH:
KU3Hb, KIJIETKa, OpraHu3M, MeTadonu3M (0OMEH BeEIIeCTB M IpeBpalleHue
HHEPruM), TOMEOCTa3 (caMoperyJssius), YpOBHEBasi OpraHu3alis >KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAECHUE (PENPOIYKIIMS ), HACTIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Wu3JaraTh OWOJOTUYECKUE TEOpuH (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpajbHas JIOTMa MOJIEKYJsspHOW Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. Y. BaBunoBa) u ydyeHust (0 1eHTpax MHOrooOpas3usi u
IPOUCXOXKIEHUST KynbTypHBIX pactenuit H. WM. BaBunona), onpenensite TpaHUIIbI
UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMHU HayYHOI'O MTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHUE MUBBIX CUCTEM, IPOLIECCOB U SIBJICHUW, OPraHU3alusl U IPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUW, TEOPUIl M 3aKOHOB, YMEHUE
JenaTh BBIBOJbBI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIACIATh CYIIECTBEHHBIE MIPU3HAKA BUPYCOB, KIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIECTB M MPEBpAIICHUs SHEPruu B KIETKEe, (OTOCUHTE3A,
IUIACTUYECKOTO0 M JHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHUTO3a, Melo3a,
OIUIOIOTBOPEHUS, PA3MHOXKEHUS, HWHIAWBUAYAJIbHOIO pPa3BUTUS OpraHu3Ma
(oHTOTEHER);

yYMEHHE TPUMEHSTH MOJTYYEHHBIC 3HAHUSA I OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HA C LEIpI0 oOecnedyeHus Oe30MacHOCTH CBOEro 3J0pPOBbS W 3J10POBbS
OKPY’KaIOUIUX JI0JIel, COOIO/IEHHS] HOPM I'PaMOTHOTO MOBEACHUSI B OKPYKAIOIIEH
MPUPOAHON Cpene, MOHMMAaHUE HEOOXOJWMOCTH WCIOIB30BAHMS TOCTHKCHHM

COBPEMEHHOM Ounosoruu 151 OMOTEXHOIOTUI JUISL PaLMOHAIBHOTO
MPUPOAOTIOIB30BAHHS;
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YMEHHE pemaTh »JJIEMEHTapHbIE TeHeTHYeCKHe 3aJadud Ha MOHO- H
OUTUOPUIHOE CKpPEIIMBAHUE, CIETNIEHHOE HACJIeOBAHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAaHUSA NJIsl MpEICKa3aHHsl HacleOBAaHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHE BBINIOJIHATH JA0OpPATOPHbIE U NPAKTHYECKUE PpabOThl, COOJIOIAThH
npaBuiia npu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTUYECKH OIICHMBATh M HWHTEPIPETHPOBATH HHPOPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KaHWs, BKIIOUYAIONIYIO TICEBJOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX UCTOYHHUKOB (CPE/ICTBA MacCOBOW MH(pOPMAINH, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl), ITHUYECKHE aCMEKThl COBPEMEHHBIX HCCICOBaHMI B OHMOJIOTHH,
MeIHIIUHE, OMOTEXHOJIOTHH;

yMEHHE CO037aBaTh COOCTBEHHBIC IMCHMEHHBIE W YCTHBIE COOOIIEHUS,
000011251 OMOOTrNYecKyt0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
UCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS ydyeOHoro mpeamera «buonorus» ¢ 11
Klacce TOJDKHBI OTPAXKATh:

chOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIH OMOJIOTHH B CUCTEME HAYYHOTO
3HAaHUS E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU COBPEMEHHOW E€CTECTBEHHO-
HAyYHOM KapTHHBI MHUpa U HAYYHOTO MHPOBO33PEHHUS, O BKIIAJE POCCHUMCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWUONOTHH, (DPYHKIIMOHATLHON
IPaMOTHOCTH YEJIOBEKA JJI PEIIeHUs )KU3HEHHBIX 3a/1ay;

YMEHHE pPacKpbIBaTh COJEpKaHHE OMOJOTHMYECKHX TEPMHUHOB U TOHSATHMA:
BUJI, TIOMYJSIUs, TeHOGOH/I, SBOJIOLHUSA, ABIKYIIUE CUIIBI ((PaKTOpHl) HBONIOIUH,
IPUCIIOCOOJIEHHOCTh OPraHW3MOB, BHA000pa3oBaHUE, SKOJOTHYECKHUE (HaKTOPHI,
HPKOCUCTEMA, MPOAYUEHTHI, KOHCYMEHTBI, PEAYUEHThI, IEMU  MUTaHHUS,
9KOJIOTHYECKas MUpaMuJia, OUOreorneHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTHYECKHE TeopuH (PBOJIONMOHHAS Teopus Y.
JlapBrHa, CHHTETHYECKas TEOpHUsS DSBOJIOLMHU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoabimieBoro cxoactsa K. M. bapa, depenoBaHus TrJIaBHbIX HalpaBlICHUW H
nyTteit sBomorun A. H. CeepuoBa, yuenus o 6uochepe B. 1. Bepnanuckoro),
OTIPEJIEISITh TPAHUIIBI UX IPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHHUE BIIaJIETh METOJJaMU Hay4YHOT'O MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OTNMCAaHUE JKUBBIX CHCTEM, IPOIECCOB U SBIICHUH, OpraHU3alus M IMPOBEICHUE
OMOJIOTMYECKOTO  IKCHEPUMEHTAa,  BBIABIKEHHE  TUIIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAYy HCCIEAYEMbIMU BEIMYWHAMHU, OOBSCHEHHE IOJIYUYEHHBIX
pe3yabTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPHIl W 3aKOHOB, YMEHHUE
7ieNiaTh BBIBOJbI HA OCHOBAHHHM MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICIATh CYIIECTBEHHBIE MPHU3HAKUM CTPOCHUSA OMOJOTHYECKHUX
OOBEKTOB: BHUIOB, TOMYyISALUUNA, TMPOAYIEHTOB, KOHCYMEHTOB, pPEIYICHTOB,
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OMOreolleHO30B U HIKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHUJI000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JEWCTBHSI SKOJIOTMYECKUX (PAKTOPOB Ha OpPraHuU3Mbl, IEepeHoca
BELIECTB M MOTOKA HSHEPrUM B HKOCUCTEMAX, AHTPONOIEHHBIX H3MEHEHUH B
HKOCUCTEMAX CBOEM MECTHOCTH, KPYroBOpOTa BEUIECTB U OHUOT€OXUMHYECKUX
LIUKJIOB B Ouocdepe;

YMEHHE NPUMEHSTH MONTYYEHHBbIE 3HAHUA AJI1 OOBSCHEHUS OMOIOTHYECKUX
IIPOLIECCOB U SIBJIICHUM, U1 IIPUHATUSA NPAKTUYECKUX PELICHUN B IOBCEIHEBHOM
KU3HU C LEeJbl0 oOecnieyeHus O€30MaCHOCTH CBOEro 3/I0pPOBbS M 370POBbS
OKpPYXAaIOIUX JII0AeH, COOMI0IEHNsI HOPM I'PaMOTHOT'O MOBEJICHUS B OKPY>KarOIIeH
OPUPOJHON cpelle, NMOHMMaHWE HEOOXOJUMOCTH HCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHON OMOJIOTUH ISl pPallHOHATBHOTO MPUPOJIONIOIb30BAHUS;

yMEHHE peniaTh dJeMEHTapHble OMOJOTHYECKUE 3aJlayl, COCTABIISITH CXEMBI
NEPEHOCa BEIIECTB U IHEPTUU B HIKOCUCTEMAX (LIETIH MUTAHUA );

yYMEHHE BBITIOJNIHATH JA0OpaTOPHbIE U TPAKTHYECKHUE PaldOThl, COOMIOAATH
npaBuiia Mpu padoTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHHE KpPUTUYECKH OIICHMBAaTh M HWHTEPHPETUPOBATH HMHPOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KaHUs, BKIIOUAIOIIYIO TICEBJOHAYYHBIE 3HAHHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpEJICTBA MacCOBON MH(pOpPMAIUH, Hay4YHO-TIOMYJISpPHbIE
MaTepuanbl),  paccMaTpuBaTh  IJIOOAJbHBIE  DKOJOTMYECKHE  IPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO037aBaThb COOCTBEHHBbIE IIMCBMEHHBIE W YCTHBIE COOOILEHUS,
000011asi OMOJIOrHYECKYI0 HH(OPMALIMIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCITOJIH30BaTh MOHATUWHBIN armapat OHOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 b 2 :
HOTIOTHA Kax Hayxa 05 https://m.edso0.ru/7f41c292
2 JKuBBI€ CHCTEMBI U X OpraHu3aIus 1 bubamorexa [JOK
p 1 https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
3 X i 8 1
MMHYECKHUI COCTaB M CTPOCHUE KIETKH httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACHTEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https://m.edsoo0.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUYUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MoB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBHOC BpeMA https://m.edsoo0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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11 KVIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bceero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 OBOMIOIMOHHAS OMOIOT U 9 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 @) 5 1
PTAHUSMBL I OKpYRAIOTIa Chelia https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHYECKUE CUCTEMBI 9 bubmmorexa [OK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOC BpeMit https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 34 0 2.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Kontpoabusie | Ipaxriieckie u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypcsbl
bubmmoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpaxTnueckas padora Ne 1
2 «Mcnonb30BaHue pa3IuIHBIX 1 0.5 bubmorexa TOK
https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX O0BEKTOB
3 buonoruueckue cucTemMsbl, NPOLECCHI 1 bubnuoreka [JOK
U UX U3yYCHHE https://m.eds00.ru/863e6564
4 XuMHYECKU cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bubmuoreka [JOK
5 benku. CoctaB u cTpoeHue 6e1KoB 1 htts://m.eds00.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «M3yuenue 1 05 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edso0.ru/863e6b72

(hepMeHTOB (Ha MpuUMepe aMuIas3bl

Ui KaTaJ'IaBLI)»
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bubmuoreka [JOK
! Yraepo L. Jlri 1 https://m.eds00.ru/863e6870
bubmmoreka [{OK
8 Hywientossle kucioTs!. AT® L https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs 1 bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edso0.ru/863e6e88
10 Knerka kak 1iemocTHas KkuBas 1
cucrema
CtpoeHnune sykapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnuoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 1 0.5 https://m.edso0.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpEIiapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M 1 httos://m.eds0o.ru/8636766¢
bu6mmoreka [JOK
13 Potocinres. Xemocuires 1 https://m.eds00.ru/863e7c98
. bu6mmoreka [JOK
14 duepreTiieckui 0omen 1 https://m.edso00.ru/863e7aae
’Ku3HeHHBIN IMKI KIeTKU. [enenue
KJIeTkH. MuTto3. JlaboparopHas BuGmiorexa LIOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 1 0.5 httos://m.edsoo.ru/863e7dca
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 Buocunres O6enka. Peakims 1 bu6mmoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edso0.ru/863e796e
17 Tpancnsaus — O6uocuHTe3 Oenka 1 Bubmuoreka [IOK
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18 Hexnerounsie hopmbl )KU3HA — bubmuorexa [IOK
BUPYCBI https://m.edso0.ru/863e7540
bubmmoreka [{OK
19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
. bubnuoreka [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEeHHeE.
JlabopaTtopnast padota Ne 4 bubmuorexa [JOK
21 0.5
«M3yueHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
99 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnuoreka [IOK
HACJEICTBEHHOCTU U N3MEHYNBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACJIEI0BAHUS
24 MPpU3HAKOB. MOHOTHOpHIHOE bubmorexa HOK
P ] A https://m.eds00.ru/863e8878
CKpeIllMBaHHE
UTUOpPUIHOE CKpEelMBaHuE. 3aKOH
25 fesaBHI?:Hi[/[oro H;:JII: OBaHUS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJJOBaHKe
npusHakoB. JJaboparopHas pabora Ne
26 5 «M3yuenue pe3ynbpTatoB 0.5 Bubmmorexa LIOK

MOHOTHOPUHOTO U AUTHOPUHOTO
CKpEeIUBaHUS Y IPO30(PHIBL HA

https://m.edso0.ru/863e8c60
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TOTOBBIX MUKPOIIPENapaTax»

97 I'eneruka nmona. HacnenoBanue 1 bubmuoreka [JOK
IIPU3HAKOB, CLEIUICHHBIX C I10JIOM https://m.eds00.ru/863e8c60
N3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas

08 pabora Ne 6. N3yucHwue 1 05 bubmmoreka [JOK
MOAU(PHUKATUOHHON U3MEHYUBOCTH, https://m.edsoo0.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BapHalMOHHOW KPUBOM»

HacnencrBenHasi "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. «AHanm3 1 05 bubmuorexa [JOK
MyTaIui y 1po30¢uiIbl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHKpOIIpenapaTax»

bu6mmoreka [IOK

30 Peneriica ueropexa L https://m.eds00.ru/863e8d78
Peseprubiit ypok. O6001eHIE TIO

31 teme «HacencTBeHHOCTh U 1
M3MEHYUBOCTh OPraHU3MOBY

bu6mmoreka [JOK

32 Cenekuuns Kak Hayka i npotece 1 https://m.eds00.ru/863e9214

33 MeTobl 1 JOCTHXKEHUS CETICKIIUMU 1 bubnmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.eds00.ru/863e9214

34 buoTexHosorus kak orpacip 1 bubnunoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I1O 34 4
I[TPOI'PAMME
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoabubie | IlpakTnueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 DBOJIIOIHS U METOJIbI €€ U3yUEHUs 1 bubmorexa HOK
1 A v https://m.edsoo.ru/863ea20e
5 Hcropus pasBuTHs NpeCTaBICHUN 1 bubnuorexa [JOK
00 3BOJIIOLINU https://m.edso0.ru/863e9570
bu6moreka [IOK
3 M 1
HKPOIBOITIOHHA https://m.edsoo.ru/863e9cle
[Tomynsanmst Kak deMeHTapHas
€MHHUIIAa BUJIA ¥ SBOJTIOITUH.
4 JIL;60 ]E-IITO HIiUI a6ota JL\; 1 1 0.5 bubmorexa LIOK
PaTOpHai p B ' https://m.eds00.ru/863e99c6
«CpaBHEeHUE BUJIOB T10
MOP(OJIOrHIECKOMY KPUTEPHUIO»
5 JIBKyImue cuitbl (3JIEMEHTapHBIC 1 bubnuoreka [JOK
(haKTOpBI) IBOTIOLIUN https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 EctectBe it 0TO e 1
CTCCTBEHHBIIH OTOOP H €ro opMEl https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BosIOIUY:
MPUCTIOCOOIEHHOCTh OPraHU3MOB U
BH1I000pazoBanue. JlaboparopHas bubnunoreka [JOK
7 1 0.5
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPUCTIOCOOIEHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepa
3 Hanpasnenus u nytu 1 bubnuoreka [IOK
MaKpO3BOJIHOIHUH https://m.edso0.ru/863e9cle
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9 HeobOpaTumocTs 3BOTIOIUN 1

10 Ucropus xu3Hu Ha 3emiie 1 METOAbI 1
e€ u3y4eHus

11 ['mnoTe3bl NPOUCXOXKACHUS KUZHU 1 bubnuorexa [JOK
Ha 3emuiie https://m.edsoo.ru/863ea5a6

12 PazButue xxu3HM Ha 3emMIie Mo spam U 1 bubnuoreka [JOK
MepuoIam https://m.edsoo.ru/863ea6be
OCHOBHBIE ATArbl YBOJTIOIUN
PaCTUTEIBHOTO U JKHBOTHOTO MHPA.

13 [IpakTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«M3yueHune UCKOMaeMbIX OCTaTKOB https://m.edso0.ru/863ea8bc
pacTeHHI U )KUBOTHBIX B
KOJUICKITHASIX)

14 CoBpeMeHHas cucrema 1 bubnuoreka [IOK
OPraHM4ecKoro Mupa https://m.edsoo.ru/863ea48e

bu6mmoreka [IOK

15 DBOJTIOIHS YeJI0BEKa (aHTPOTIOTEHE3) 1 httos://m.edsoo.ru/863eac2c

16 JBwxyimue cuiibl (hakTopsbl) 1 bubnuoreka [JOK
AHTPOIIOreHE3a https://m.edsoo.ru/863ead44

17 OcCHOBHBIE CTa/IUU IBOJIIOLUU 1
YernoBeKa

18 YenoBeyeckue packl U MIPUPOTHBIE 1 bubnunoreka [JOK
aJanTalyy 4eJIoBeKa https://m.edsoo.ru/863eaea?2
PesepBublit ypok. O6001IeHHE 110

19 TeMe «BO3HUKHOBEHHE U pa3BUTHE 1
KU3HU Ha 3emiie»

20 DKOJIOTus Kak HayKa 1

21 Cpenbl 0OUTaHUS U SKOJIOTHUYECKUE 1 bu6mmoreka [JOK

JIOKYMEHT MOZAMNWUCAH SNMEKTPOHHOM NOAMUCHIO
MYHWULIMMANBHOE BIOMKETHOE OBLLEEOEPA3OBATE/IbHOE
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(baxTopsI

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

AbuoTtnueckue GpakTopsl.
Jlaboparopuas padota Ne 3.
«Mopdostoruueckre 0cOOCHHOCTH

bubmmoreka [{OK

22 i 0.5
PAGTCHII M3 Pastbix MeCT https://m.edso0.ru/863eb10e
oburanus». JlaboparopHas padora
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bubmmoreka [{OK
23 buoTtnueckue gaxrto
HOTIHECKHE (akTOpLI https://m.edso0.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKH
nonyisiiuu. [Ipaktuyeckast paborta
24 Ne 2 «IToncuéT TIoTHOCTH 0.5
MOMYJISILIUM pa3HBIX BUIOB
pacTeHui»
o5 Coo01iecTBa OPraHu3MoB — bubnuoreka [JOK
OHOLIEHO3 https://m.edso0.ru/863eb46a
26 OKOJIOTUYECKHUE CUCTEMBI bubnmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoOBHBIE MIOKa3aTeNIN YKOCUCTEMBI.
bu6mmoreka [JOK
27 DKOJIOTHYECKUE TTUPAMUJIBI.
= https://m.edsoo.ru/863eb5fa
CaoiicTtBa 3xocucteM. Cykueccus
28 [TpupoaHBIE YIKOCUCTEMBI
29 AHTPOTIOT€HHBIE YKOCUCTEMBI
buocdepa — riodanbHas bubnuoreka [IOK
30
JKOCHUCTEMA 3eMITU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILLIECTBOBAHUS bubnunoreka [JOK

o6uocdepsl

https://m.edsoo.ru/863ebd16
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32 YenoseuecTBo B bnocdepe 3emin 1
33 CocyltiecTBoBaHUE IPUPOJIBI U 1 bubnmoreka [JOK
YeJ0BeYecTBa https://m.edsoo.ru/863ebale
PezepBHblii ypok. O000IIEHNE TEMBI
34 «Coo011IecTBa 1 YKOJIOTUYECKUE 1
CHCTEMBD»
OBUIEE KOJIMYECTBO YACOB I10 34 0 25
I[MTPOI'PAMME
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YYEBHO-METOANYECKOE OBECIHHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* buonorus, 10 knacc/ bensies [1.K., Aemmmmmn .M., Ky3unenosa JI.H. u npyrue; non penakuueit bensena J1.K.,
Heiviuna I''M., AkunonepHoe o6mectBo «M3natensctBo «IIpocBemnienue

* buonorus, 11 knacc/ bensies [1.K., bopoaun [1.M., demmiui .M. u apyrue; nox peaakuueit bensesa JI.K., JIpiMmuiia
I'"M., Aknonepuoe obmectBo «M3aarensctBo «IIpocBemienue»

* buonorus, 11 knacc/ [Tonomapéra M. H., Kopaunosa O.A., Jloumununa T.E. u apyrue; nox penaxiueii [TonomapéBoit
N.H., O0mecTBO ¢ orpaHM4eHHON 0TBeTCTBeHHOCThIO M3narenbckuii ieHTp « BEHTAHA-I'PA®y; AkuinonepHoe
obmectBo «M3naTenscTBO «IIpocBerieHne»

* buonorus, 10 knacc/ [Tonomapéra M.H., Kopaunosa O.A., Jlomununa T.E.; mox penakiueii [lTonomapépoii 1.H.,
OO611ecTBO ¢ OrpaHUYEHHON O0TBEeTCTBEHHOCThIO M3narenbckuii neHTp « BEHTAHA -I'PA®y; AkiinonepHoe o011ecTBo

«M3parenscTBO «lIpocBemenue

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbHI CETU UHTEPHE
OnekrponHas nprpammaCl,resh.edu.ru

uchi.ru, infourok.rus

[IOKYMEHT MOATMWUCAH 3/IEKTPOHHON NMOANUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOBPA3OBATEJIbHOE 25.09.23 14:53 (MSK) CeptudukaTt 2BE771C120D5A93F5CCE274E2766BBEL
YYPEXXAEHMWE "CPEAHAS OBLLLEOEPASOBATEJIbHAS LLIKOJIA N2 24 T.
WUOLLIKAP-OJ1bI", AdaHacbeBa Haaexaa HukonaesHa, vpekTop




JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMUCHIO

MYHULUUNAJIbHOE BHOA)XETHOE OBLLLEOGPA3OBATEJIbHOE 25.09.23 14:53 (MSK)
YYPEXXAEHME "CPE[HAA OBLLIEOBPA3OBATE/IbHAS LLIKOJIA N2 24 T.
WOLLIKAP-OJIbl", AdaHacbeBa Haaexaa HukonaesHa, [vpekTop

CepTudukat 2BE771C120D5A93F5CCE274E2766BBE1




