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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpaMmbl MO OUOJIOTUU TEOPETUUECKYID OCHOBY IS
ompeNeNieHus] TOAXO0/0B K (OPMUPOBAHUIO COJEpkKaHUs y4eOHOro mpeamera
«buonoruss» cocraBwiIn: KoHUenrtyaiabHble nonoxkenus PIOC COO o
B3aMMOOOYCIIOBJIGHHOCTU  IIEJIeH, CoJlepKaHus, pe3yJbTaTOB OOy4YeHUs U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOIIUX LENIX U
MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro
obOmero o6OpasoBanust B Poccuiickoit ®eneparuu, a Takke MOJOXKEHHUS O
cnenuduke OnMoyoruu, €€ 3HAYCHUU B TIO3HAHUH JKUBOU MPUPOJBI M 00ECIICUCHUH
CYILIECTBOBAHUSI YeJioBeYecKoro oomiectBa. CorjacHO Ha3BaHHBIM TOJIOKEHUSM,
oTpeJiesieHbl OCHOBHBIE ()YHKIIMU TTPOTrpaMMBbI 110 OUOJIOTHHU U €€ CTPYKTYypA.

[Iporpamma 10 Ouonoruu naér MOpPEACTAaBICHUE O IEesiX, 00 oOmei
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIONMIUXCSA CPEACTBAMHU
yueOHOoro mipeamera «buonorusi»y, ompeaensieT 0053aTENbHOE IPEAMETHOE
COJIEp)KaHHMe, €ro CTPYKTYpY, paclpeaelieHHue [0 pasjiejiaM W TeMaM,
PEKOMEHIYEMYIO MMOCEI0BATEILHOCTh U3YYEHUs y4eOHOro Marepuaia ¢ yuy€Tom
MEXIIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH 00pPa30BaTEIHLHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpamvMe mo OHONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JINYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB  y4eOHO-TIO3HABATEIbHON
NEeATeIbHOCTH/YIEOHBIX JCHUCTBUM OOYYaIOIIMXCS IO OCBOCHHUIO COJIEpIKAHHS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN YPOBEHB) peain30BaH
NPUHIIMIT TIPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMHU, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS  HAMNPABIEHHOCTh Ha pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LIEHHOCTHBIX
OpUEHTAIIMHN JIMYHOCTH, FIKOJIOTUUECKOr0 MBIIUICHUS, IPEICTABICHUN O 310POBOM
oOpa3e XU3HM U OEpEeKHBIM OTHOIIECHHUEM K OKpY)KAIOMIeH NPHUPOIAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIIEOMOTOTHUYECKUX TEOPHH, a TaKKe 3HAHHUH O
CTPOEHUH JKUBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONTUX B
HUX MPOLIECCOB B MPOrpaMme MO OMOJIOTHUU YJIEIEHO BHUMAHHUE HCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUI B TOBCEAHEBHOM KU3HU JUIsI PEIICHUS IPUKIAIHBIX 3a/1a4, B
TOM d4HCIe: MPOPUIAKTUKN HACJICJACTBEHHBIX 3a00J€BaHUN YEIOBEKA, MEIUKO-
FE€HETUYECKOTO KOHCYJIbTUPOBAHUSI, 000CHOBaHMS AKOJIOTHYECKHU
1eecoo0pa3HOro TMOBEJCHUST B OKpYXKalollled MPUPOAHOM cpelle, aHalu3a
BIIUSTHUSL XO3SUCTBEHHOUN NESITEIHHOCTH YENOBEKAa HA COCTOSHUE MPHUPOIHBIX H
MCKYCCTBEHHBIX 9KOCUCTEM. Y CHJICHHE BHUMAHUS K IPUKJIATHON HAIIPABICHHOCTH
y4eOHOT0 npeamera «bHosorus» MpoaUKTOBAHO HEOOXOAUMOCTBHIO OOECIICUCHUS



YCIIOBUH ISl pEUI€HUs] OJTHOM M3 aKTyaJIbHBIX 3a/1a4 HIKOJIBHOI'O OMOJOTHYECKOTO
oOpa3oBaHusA, KOTOpass mpexanonaraer (GopMupoBaHHE Yy  OOy4aroUIUXCs
CHOCOOHOCTH aJanTUpPOBAaThC K HM3MEHEHHMSIM JUHAMUYHO pPa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero o0OIIero oOpa3oBaHHS 3aHUMAET BaXKHOE
Mecto. OHa obOecrnieunBaeT (QopMUpOBaHUE y OOYYAIOIIMXCA MNPEACTABICHUH O
HAay4YHOU KapTHHE MHpa, pacIIUpsieT U 000OIIaeT 3HaAHUS O XKUBOHM mpupoje, eé
OTJIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd WU 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHMSI  3aKOHOB  JKUBOM  MPUPOABI,  (POPMUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJIOTMYECKOT0 MBIIILIEHUS, IEHHOCTHOIO OTHOIIEHUS K KMBOWU MPHUPOJE
U YEJIOBEKY.

Bonbioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHs] BOCIUTATENbHBIX U
pa3BHBAIOIIMX  3a/Ja4  CpelHero  oomero  00pa3oBaHMs,  COIMANTHM3ALUU
oOyuaromuxcs. M3ydenne Ouonoruu odOecreynBaeT ycioBHs Uisi (opMUpoOBaHUS
MHTEJUICKTYaIbHBIX, KOMMYHUKAIIMOHHBIX ¥ HWH(QOPMAIIMOHHBIX HABBHIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMd OWOJIOTMYECKUX 3HAHUN C
NPEICTABIICHUSIMU U3 JPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTHU, QUZHKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUS O MpeIHA3HAUYCHUU Y4eOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY [Jis ONpENeNieHUs IMOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHUIO €ro COJEp)KaHUs, TMPEACTABICHHOTO B TMporpaMMme [0
ouonoruu.

OT60p coxepkanusi yueObHOro npenMera «buonorus» Ha 0a30BOM YpOBHE
OCYIIECTBJIIEH C TMO3ULUNA KYJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUU C
KOTOPBIM OOydaromuecs AOKHBI OCBOMTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi 00mIeH KyIbTYphI, OINpENCISIONIME aJIeKBaTHOE IOBEICHHE
YeJIoBeKa B OKPYJKAIOIIEH NMPHUPOIHON cpejie, BOCTpeOOBaHHBIC B MOBCEIHEBHOM
KU3HU U TPaKTU4YeCKoi aesrenbHocTH. Oco0oe MecTo B 3TOW cHUCTEME 3HAaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPIKaHUsA, KOTOPhIE CIyXKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTMHE MHUpa U
HEHHOCTHBIX  OpPUEHTAIMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OMOIOrMYecKoro 00pa3oBaHus.

CrtpykTypupoBaHHue coepx aHHs y4eOHOro Marepuajga B IPOrpaMMe IO
OMOJNIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUHA 00
OTJIMYUTENIBHBIX OCOOCHHOCTSX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
3BOJIFOLMHU. B COOTBETCTBUY € 3TUM B CTPYKType yueOHOro npeamera «buosorus»
BBIJICTICHBI CIIEAYIONIUE COAepKaTenbHble TUHUH: «bromorusa kak Hayka. MeToabl
Hay4yHOTo To3HaHMs», «KieTka kak Ouosormueckas cuctema», «OpraHusm Kak



Oouonornueckas cucremay, «CucremMa U MHOrooOpasve OpPraHUYeCKOro MHpay,
«IBOTIONHMS KUBOU MIPUPOIBI», « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

Henp um3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSIMHU O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOJIB30BaTh ATW 3HAHUS ISl TPAMOTHBIX JEWCTBUH B OTHOLIEHUM OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX ITPOOJIEM.

JlocTmkeHue 1enu u3ydeHus: yueOHoro npeamera «buomorus» Ha 6a3oBoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiax, CIy>KalluX OCHOBOM
Ui OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
METOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3AIMH, BBIIAIONIUXCS OTKPBITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpOIIeCCe aHaIW3a JaHHBIX O MYTSAX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJIAJIOB, UJEH U TOIXOJOB K M3YUYEHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alluy;

CTAaHOBJIEHHE Yy OOydYamoImMXcsi O0Omel KyJabTypbl, (GYHKIMOHAIBHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUI OOBICHATH U OLICHUBATH SBJICHHS OKPY>KAIOIIETO
MUpa JKUBOW MPHUPOABI HAa OCHOBAHMM 3HAHUN M OIbITa, MOJYYEHHBIX MpPH
U3Y4YeHUN OHOJIOTHH;

dbopMupoBaHue y O0OyYaloOIUMXCS YMEHHUHM WUIIOCTPUPOBATh 3HAUYCHUE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW MACSATEIBHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOESKIEHHOCTH B BO3MOXHOCTH ITO3HAHUS YEIOBEKOM >KHUBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dTHICCKUX
HOPM TIPHU TIPOBEICHUN OMOJIOTUYECKUX UCCIIETOBAHMIA,

OCO3HAHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWM JUIsl TOBBIIIEHUS YPOBHSA
AKOJIOTUYECKON KYIBTYPHI, 11 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

NpUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCEIHEBHOM KU3HU IS
OLICHKH MOCJIEICTBUI CBOEH JESATEIBbHOCTH M0 OTHOIICHUIO K OKPYXKaIoIlIeH cpee,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIONCHHE Mep NPOPUIAKTUKH
3a00IeBaHM.

B cucreme cpemnero obGmiero obOpaszoBanmsi «buonorus», uzydaemasi Ha
0a30BOM ypOBHE, SIBIISIETCSI OOSA3aTEIbHBIM Y4YEOHBIM MPEIMETOM, BXOJSIIMM B
cocTaB npeaMeTHol obsactu « EcrecTBEeHHO-HAYYHBIE MPEIMETHI.



JI1st u3yueHus 6MoJ0oTuK Ha 6230BOM YPOBHE CpPEIHETO 00111eT0 00pa3oBaHUs
otBoauTCcs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 yac B HezielI0).



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

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

Metobl TO3HAHUS KUBOUW TIPUPOJIBI (HAOIOICHUE, SKCIIEPUMEHT, OMMCaHMUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeToAbl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadoThI:

[Ipaktudeckass padora Ne 1. «Mcmonb3oBaHuEe pa3IWYHBIX METOJIOB IPH
U3YUYEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMbI U UX OPraHU3AIUSA.

JXusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKOMN MPUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3alui OUOCUCTEM:
MOJICKYJISIDHBIM, KJICTOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, IOMYJIAIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTCOIEHOTHYECKUI ), OMOChEpHBIN.

JdeMoHcTpanum:

Tabnutel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HUY», «YPOBHU OpraHU3AIHNH
KUBOU MPUPOIBI».

O6opynoBanue: Moenb Mojekyisl JJHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTAaB KJIETKU. XUMHYECKUE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

OyHKIMKM BOABI W MMHEpaJbHBIX BewecTB B Kierke. llomnepkanue
OCMOTHYECKOT0 OalnaHca.

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3amennmMble 1 3aMEHNMbIE AMUHOKHUCIIOTBI. AMUHOKHCIIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YeTBEpTUYHAA CTPyKTypa). XUMHUYECKHE CBOMcTBa OelkoB. buonoruueckue
GyHKIMHN OEJKOB.



®depmeHThl — Ouonornueckue Karamuzatopbl. CrpoeHue ¢epMeHra:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust GepMEHTOB OT HEOPTaHUUECKUX KaTalIn3aTOPOB.

VYrneBoabl: MoHoOcaxapuabl  (TJOK03a, pudbo3a ©  Je30KCUpuodo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTeH,
1esIoI03a). buonornvueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepunsl, Qocdomunuasl, crepouAbl. [ 'HapodUIBHO-
ruapodoOHble cBoWcTBa. buonormdeckne ¢yHkuuu JaunuaoB. CpaBHEHUE
yIJ€BO/IOB, OEIKOB M JIMMUJIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBsle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
Hyki1enHOBbIX KucnoT. Ctpoenue u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u GyHKIIHUH.

Hurtonorust — Hayka o kierke. Knetounas teopust — npumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBast cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckumii ammapar,
cUcTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M mpokapuoTudeckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdyeckoil kieTku. Knerounas crenka Oakrepuit. CtpoeHue
AYKapUOTUYECKOW KIETKH. OCHOBHBIE OTIMYMS PACTUTENBHOUN, J>KUBOTHOW U
IpUOHOMN KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
dbyakauu. [Tnazmarudeckas memOpaHna, e€ cBoiicTBa U GpyHkiuu. [lutomnasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbl KIETKH: MHUTOXOHIPWH, IUIACTHBL.
[Tpoucxoxaenne MHUTOXOHAPHH W TuiacTud. Bunmbl tactua. HememOpaHHbIe
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTraHOMJIOB KJIETKU. BKitoueHus.

Snpo — perynsaropHbiii eHTp kiaeTku. CTpoeHue snpa: suepHas o00JovKa,
KapuoIlJla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEHIECTB B KIIETKE.

JdeMoHCcTpanum:

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

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

Tabmuubl u cxembl: «llepuoamyeckass Tabauna XUMHUYECKUX 3JIEMEHTOBY,
«CTtpoeHne MOIEKYJbl BOJIb», «bruocuHTe3 0enkay, «CTpoeHHEe MOJICKYIIbI OENIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «CtpoeHnne moaekysbl



ATO», «CtpoeHne 3yKapuOTHUECKOW KIETKM», «CTpoeHMEe >KMBOTHOU KIIETKH,
«CTpoeHHEe pacTUTENBHON KIETKN», «CTpoeHHuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpPYJOBaHUE JJi1 MPOBEICHHUS
HaOJIIOJICHUM, HW3MEPEeHMM, DSKCIEPUMEHTOB, MUKpOIpenapaThl PaCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnast pabora Ne 1. «/3ydyeHue KaTaIMTHUUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «M3ydeHuwe cTpoeHUs KJIETOK pacTEeHUM,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKONIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. /KusHeaesITeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WM METa0oIM3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JTUCCUMWIISIITUSL (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IMpolecca
Merabonu3Ma. Pojb 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

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

®orocunte3. CperoBass u TemMHOBas (a3bl  ¢oTocuHTe3a. Peakiuu
doTocunTe3a. IhPeKTUBHOCT POTOCHHTE3A. 3HaUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (GOTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoNIne OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BemecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. OddexTHBHOCTD
SHEPreTUYECKOro OOMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanms reHeTwdeckoil mHbOpManu B KiIeTKe. [ '€HETMYECKHH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsiuu. KoaupoBanue amuHOKMCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpYyChl. McTtopus otkpeiTust Bupycos (/. W.
NBanoBckuit). OCOOEHHOCTM CTPOEHUS U JKU3HEHHOrO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacteHuil, >KUBOTHBIX W YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummyHnonepuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OO6OpaTtHast ~ TpaHCKpuUIlUs, peBepraza W  wuHTerpaza.  lIpodunakTuka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

IToptperst: H. K. Konbnos, /. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl 1 cxembl: «Tunel nutanus», «Metabomuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «I eHeTuuecKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbId nukin Bupyca CIIN/a,
Oakrepuodaray, «Pemnukanus JJTHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne JIHK u Tpanckpumnuumsy,
«buocunres 6enka», «CTpoeHue KiIeTKu», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii muki, wiv >KU3HEHHBIM LUK kieTku. MHTepdasza m Mutos.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAbOp — KapHUOTHIIL.
JlunmonaHBIA W TAIUIOWJHBIH ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosIOrMYECKME OCHOBBI Pa3MHOXEHHUS U  MHIAUMBUAYAJIBLHOIO  Pa3BUTHS
OpraHU3MOB.

Henenue kinetkn — mMuto3. Cranumu muto3a. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3a.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPTaHU3MOB: Oecroyioe U MmosioBoe. Buasl Oecnonoro
Pa3MHOXKEHUS: JE€JICHUE HAJIBOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cranun Mmeiioza. IIporecchl, mpoucxoAsiiie Ha CTaAusAX Meio3a.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicn u
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHWs TOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SMYHUKHA. OOpa3oBaHWE U Pa3BUTHE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHMIEeKIIeTKa) — CIEepMaToreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayansHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE  pa3BUTHE
(amOpuorenes). JTtambl YMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: TpsIMOE, HENpsAMoe (JIUYMHOuYHOE). BimsHue



Cpelbl Ha pa3BUTHE OPraHU3MOB, (haKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «@DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOKEHUE
pacteHuity, «Jlenenue kietku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukin», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «lIpsmoe u HenpsAmoe pa3zBuTHE», «'aMeTOreHe3 y MIICKOIUTAIOIIUX U
yenoBeKka», «OCHOBHBIE CTaIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENIapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIUIMKanus «J/lenenne KIeTKu», MOJENb
JIHK, mozenb MeTtadazHoil XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe muTo3a B KIETKAX KOHYHMKA
KOpEIIKa JyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopatopHast pabota Ne 4. «M3yueHue CTpPOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpEnapaTaxy.

Tema 6. HacsiencTBeHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus passutus renetuku. Poss nuronoruu
¥ SMOpHOJIOTMM B CTAaHOBJIEHWU TEHETHKHU. BKIan pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUH,
UUTOT€HETUYECKUI, MOJEKYJISIpHO-TeHETHYECKUi). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnuecKass CHMBOJIMKA, UCIIOJIb3yEMasl B CXeMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MonHorubpugHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokosneHus. IlpaBuno gomMuHUpoOBaHUsA. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue  OCHOBBI ~ TUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyroniee ckpemuBaue. Mcnonp30Banne aHaANM3UPYIOUIETO CKPEIIMBAHUSA
TUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpusHakoB. PaGora T. Moprana 1o
CLUEIUICHHOMY HACJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3yJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. | eHeTHUeCKHne KapThl.



I'enetrka mona. XpOMOCOMHOE OMpENEICHUE MoJa. AYyTOCOMBI U TOJIOBBIE
XpoMocombl. ['omorameTrHsle M reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3meHunBOCTh. BUIbI N3BMEHUMBOCTH: HEHACJIEICTBCHHAS M HACJICICTBCHHASI.
Ponp  cpenbl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIMOHHONW U3MEHUMBOCTH. BapuarimoHHbIi psif ¥ BapualmoOHHAas KpuBasl.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencTBennas, wiM TIeHOTUNHYECKas, W3MEHUYHMBOCTh. KomMOuHaTHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpolecc — OCHOBA KOMOMHATHUBHOM
U3MEHYMBOCTU. MyTallMoHHAast u3MeHYUBOCTh. Kiaccudukanusi MyTaluii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTanuid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PSI0B B HacaeACTBeHHOW n3MeHunBocty H. Y. BaBuiosa.

BuesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHeaJIOrNUeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKUH. CoBpemeHHOe onpeeeHNe FeHOTHIIA:
MMOJJHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C ITOMOIIBIO
[11P-anamm3a. HacnencTtBennble 3a0ojeBaHUsS 4YeJOBEKa: TCEHHBIC OOJIC3HH,
0OJIe3HU C HACJEJICTBCHHOM IPEAPaCIONOKEHHOCTHIO, XPOMOCOMHBIE OOJIE3HH.
ComaTnueckue | TeHepaThuBHble MyTanuu. CTBOJOBbIE KIETKH. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KMU3HU, JUATHOCTUKH, MPOGUIAKTUKH U JIEUYCHUS TeHETHISCKUX
Oone3Hel. MeauKko-TeHETHYECKOe KOHCYJIbTHPOBAaHHUE. 3HAUCHUE METUIIMHCKOMN
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHYCCKUX 3a00JICBaHUN YeIoBeKa.

JdeMoHcTpanum:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. 1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
IIUTOTCHETUYECKAass OCHOBa», «3aKOH paCIICIUICHUS M €ro IMTOreHEeTHYeCKas
OCHOBa», «3aKOH  4YHCTOTHI  ramer», «JluruOpuaHoe  CKpeldBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPHTHOTO CKpEILIMBaHUAY, «Meiio3y,
«B3anMoIeCcTBUE AJIENBHBIX TE€HOBY», «l'eHeTnueckue KapThl pPaCTECHUH,
KUBOTHBIX W YeJIOBeKa», «l'eHeTuka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CLHEIUICHHOTO C TmoJioM», «KapuoTumbl 4YeaoBeKa W KUBOTHBIX», «Buabl
M3MEHYUBOCTHY, «MoaudukanmonHas W3MEHYUBOCTH», «HacmemoBanue pesyc-
dakTopay, «['eHeTHKa TpyI KpoBu», «MyTallnoHHAsS H3MEHUIHBOCTD.

OOGopynoBaHue: MOACTU-AMIUIMKAIIMA «MOHOTHOPHUIHOE CKPEIMBAHUEY,
«Henonnoe nomunupoBanuey», «urubpugnoe ckpemuBanue», «llepexpéct



XpOMOCOM», MHKPOCKON H MHKpompenapatr «J/[po3oduna» (Hopma, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PadoOThI:

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

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaIMOHHONW WU3MEHUYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BAPUALIMOHHON KPUBOI.

Jlaboparopnast pabotra No 7. «AHanu3 MyTauuil y apo30(uiibl Ha TOTOBBIX
MUKPOIIpENapaTaxy.

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

Tema 7. Ceneknusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuus Kak HayKa M IpOLECC. 3apOXKAEHUE CENEKIMU U JOMECTUKAIUS.
Yuenne H. W. BaBuioBa 0 MeHTpax NPOUCXOXKIECHUS W MHOT000pa3us
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MpOUCXO0XKACHUS JOMAIIHUX >XKUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM ¥ MHIAMBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUHM W KUBOTHBIX. OLEHKa SKCTepbepa. BIM3KOpOIACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpelluBaHHE YUCTHIX JTUHUH.
['erepo3uc, wiu rubpunHas cuia. HeponcTBeHHOE CKpeluBaHuWE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycnexu. VCKyCCTBEHHBIH MyTareHe3 H
NOJIyYEHUE TMOJUIIOUAO0B. JIOCTMKEHUS CENeKIMH paCTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonorus Kak OTpacib MNPOU3BOACTBA. ['€HHAas WHXKEHEpUs. Talibl
co3nanuss pexomOmHanTHOW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
nHxeHepus. Kinertounele KyJbTypbl. MUKPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiloHnpoBaHHe BBICOKONPOIYKTHBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M ITHUeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIC OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kKapta «lleHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuit», «Ilopoasl TOMallHUX KUBOTHBIX», «COpTa KyIbTYpPHBIX
pacreHuity, «OtnanéHras ruopuansanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OuUOTEXHONOTUWY», «KileTouHble KyabTYypbl U
KJIOHHUpOBaHUE», «KOHCTpyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH IIOJ0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHu, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTtopHbie U IpakTHYEeCKHE PAdOTHI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KECHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JaOOPaTOPHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBHIEI'O
OBPA30OBAHUIA

Cornacuo ®I'OC COO, ycraHaBnuBalTCid TpeOOBaHUS K pe3ylbTaTam
OCBOEHHMsI  OOydarolMMHUCS IpOorpaMM  CpelHero oouero o0pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX pe3yJIbTaTOB OCBOCHUS mpeamera «buosorus»
BBIJIEJICHBI CJIEAYIONINE COCTABISIONINE: OCO3HAHUE OOYYaIOIMIUMHUCS POCCUICKOM
IrpaXXJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIbLHOCTH
U CaMOONpENENeHUI0, HaJlWuuyhe MOTHBAIMM K OOydeHHro OHOJIOTHH,
[IEJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUN JIHMYHOCTH HA OCHOBE
KITIOYEBBIX I[IEHHOCTEH W HWCTOPUYECKUX TPAAMIMN pa3BUTUS OUOIOTHYECKOTrO
3HAaHMSI, TOTOBHOCTh M CIIOCOOHOCTH OOYYalONIUXCsl PYKOBOJCTBOBATHCS B CBOEH
NEATENBHOCTA LEHHOCTHO-CMBICIIOBBIMU  YCTaHOBKAMH, IMPUCYIIHUMU CHUCTEME
OMONOTUYECKOTO  O0pa3oBaHUs, HAIWYUE HSKOJOTMYECKOTO TPAaBOCO3HAHWS,
CIIOCOOHOCTH CTAaBUTH IIEIIU U CTPOUTH KUZHECHHBIC TUTAHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUS INpeamera «bhosiorus» IOCTUrarTcs B
€UHCTBE Y4YeOHOW U BOCIHUTATEIBHOW JIESITEIBHOCTH B COOTBETCTBUU C
TPAAULIMOHHBIMHA POCCUUCKUMU COLMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpPOIECCAM CaMOIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpAa3BHUTHS, PA3BUTHUS BHYTPEHHEM TMO3MLUHAHM JIMYHOCTH, MATPUOTU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTAPLIEMY ITOKOJICHUIO,
B3aMMHOI'0 YBaXKCHHS, OEPEKHOr0 OTHOUIEHUS K KYyJIbTYPHOMY HACJIEIHI0 U



TpaauLMsIM MHOTOHAIIMOHAJIbHOrO Hapoaa Poccuiickoin @enepainuu, Opupoae u
OKPYKAIOIIEU CpELE.

JInuHOCTHBIE pe3yNbTaThl OCBOCHUS YyueOHOro mpeamera «buomorus»
JIOJKHBI OTPa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYaOIINXCSI PYKOBOICTBOBAThCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMM, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIEITEIBHOCTH B MPOILIECCE pPeaav3allii OCHOBHBIX HAIPABJICHUN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOr0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJICHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB M OOSI3aHHOCTEH, YBa)KEHUE
3aKOHA M TIPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX M TMO3HABATEIBHBIX 3a7a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEAENATh COOCTBEHHYIO TIIO3MIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM XU3HU U OOBACHSTH €€;

YMEHHE YUYWTHIBATH B CBOMX JEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJIEH C Pa3HBIMHU YOKICHUSAMH, KYJIbTYPHBIMHU [IEHHOCTSAMH U
COLIMAJIBHBIM IIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOLECCE COBMECTHOIO BBIIIOJHECHUS
y4eOHBIX, T[IO3HABATEIbHBIX U HCCIEIOBATEIBCKUX 3a/ad, YBaXUTEIHHOTO
OTHONICHUS] K MHEHHUIO ONIMOHEHTOB IMpU OOCYKICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

FOTOBHOCTh K TYMaHUTAaPHOM U BOJIOHTEPCKOU 1€ TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hopMHUPOBAaHHOCTH POCCUUCKOU TpakIaHCKOMN WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH II€pe]l
Ponunoii, ropmoctu 3a CcBOM Kpai, cBOWO PoanHy, CBOM S3BIK U KYJIBTYpPY,
MIPOLIOE U HACTOSALIEE MHOTOHAIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIIEIUIO U AMSITHUKAM MPUPOIBI,
JNOCTVKEHUSIM Poccnn B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHHUCKUX YYEHBIX B CTAaHOBIICHHE U
pa3BuThe OHMOJOTHM, TMOHUMAHUS 3HAYECHHS OWOJOTMHM B TMO3HAHUU 3aKOHOB
MPUPO/JIbI, B AKU3HU YEJIOBEKA U COBPEMEHHOTO 00I1I€CTBa;

uaerHas yOexxJI€HHOCTb, TOTOBHOCTh K CIIYy>KeHHMIO M 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;



3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

OCO3HAaHMUE JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApO/a;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, ITUUYECKOTO MMOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI M IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHHUE YCTOWUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM POJMUTEISIM, CO3/IAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATUA LEHHOCTEM CEMEWHOW JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYy1a, OOIIECTBEHHBIX OTHOIIICHUI;

MOHMMAaHNE 3MOIMOHATIBHOTO BO3EUCTBUS )KUBOW MPUPOJIbI U €€ LICHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHHIO B Pa3HbIX BHUJAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATH KaUECTBa TBOPUYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BOCNUTAHUSA, POPMHUPOBAHUS KYJIbTYPbI 30POBbSI W
IMOLMOHAIBHOTO 0JIATOMOIYyYHA :

NOHMMaHWEe U peanu3anus 370poBoro u Oe3omacHoro obpa3a >KU3HU
(3mopoBoe  mUTaHWE, COOJIOJIEHWE TUTHEHWYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pErysipHas Qu3nyecKas
aKTUBHOCTB), OEpEeKHOro, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NOHUMAHHUE I1IEHHOCTU TMPaBWI WHIAUBUAYAJbHOIO M  KOJUIEKTHBHOIO
0e30MacHOro MOBE/ICHUS B CUTYAIUsX, YTPOKAIOIIUX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHHE TOCIECACTBUI M HENPUSTHUS BPEAHBIX MPUBBIYEK (yMOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KYPEHU );

6) Tpy10BOr0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHWE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOIMYECKONM W COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JI€SITEIIbHOCTB;

MHTEpEC K pasnuyHbiM cepaM MpoPecCHOHAIBHON ACSATEIHPHOCTH, YMECHHE
COBepIIaTh OCO3HAHHBIM BBHIOOp Oyaymel mnpodeccud #  Pealn30BHIBATH
COOCTBEHHBIE KU3HEHHBIE TJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpa30BaHHMIO Ha
MNPOTSHKEHU U BCEU )KU3HU;

7) 3K0JIOTHYECKOT0 BOCITUTAHUS:

AKOJIOTUYECKHU 11e71IecCO00pa3HOe OTHOILIEHHE K MPUPOJIE KaK HCTOUHUKY
KW3HU HA 3eMJIe, OCHOBE €€ CyIlIECTBOBAHUS;



MOBBILIEHUE YPOBHS JKOJIOIMYECKOW KYJIBTYphl: TNPUOOpPETEHUE OMbITa
IUTAHUPOBAHUS TIOCTYNIKOB M OLEHKM MX BO3MOXHBIX MOCIEACTBUNA IS
OKPYKAIOIIEN CPEBI;

OCO3HAHME TJ00aTBHOrO XapakTepa 3KOJOTMYECKHX NpoOJieM M MyTel HX
pelIeHHUS;

CIIOCOOHOCTh UCHOJIB30BaTh MPUOOpETaeMble MNPU U3YYEHUH OUOJOTUH
3HAHMSI W YMEHUS TMpU PEHIeHHH NpoOJieM, CBSI3aHHBIX C PALMOHAIBHBIM
MPUPOJIONIONIB30BaHNUEM  (COOJIO/ICHHE  MpaBWJl  TOBEJAECHHUS B MPUPOJE,
HAIpaBJIICHHBIX Ha COXPAHEHHE pABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
IKOCUCTEM, OHOChEpHI);

aKTUBHOE HENpUATHE JEHCTBUM, TMPUHOCAUIMX Bped  OKpYKarollen
OPUPOJHON cpeie, YMEHHE MPOrHO3MPOBATH HEOIAronpusTHbIE SKOJOTHYECKHE
NOCJIEJICTBUS MPEANPUHUMAEMbIX JEHUCTBUN U IPEIOTBPAILATh UX;

HAJIM4YME Pa3BUTOTO PKOJOTMUYECKOT'O0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OTbITa JesITeIbHOCTH IKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B TIO3HABATEIbHOM, KOMMYHUKATUBHOM W COLIMAJIBbHOMN
NPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN MEATEILHOCTH IKOJIOTMUYECKOM
HaNPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO HA JUAJIOre
KYJbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYJIBTYpbl KaK CpPElICTBa
B3aMMOJICHCTBUS MEXTY JIFOJIbMH U TIO3HAHUS MUPA;

NOHMMaHWe crenuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poju B
(dbopMHUpPOBaHUHN PAIMOHATIBHOTO HAyYHOTO MBIIUICHUS, CO3JAaHUHM IIEIOCTHOTO
Npe/ICTaBlIeHUs 00 OKpYXKAIOIIeM MHUpE KaK O €IMHCTBE MPHUPOIbI, YEJIOBEKa H
o0miecTBa, B IMO3HAHUM HPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHHH MpoliIeM
COXPAaHEHUS IPUPOJTHOIO PAaBHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTH OHOJIOTHMHU JJISi COBPEMEHHON LMBUIN3ALUU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX  peliaTh pPecypcHble  MpPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, IOMCKA MyTEH BBIXOJA U3 INIO0ANBHBIX 3KOJOTMYECKUX MPOOIeM U
o0ecriedyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHAIBHOMY
WCIIOJIb30BAaHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIEHUsI OO KYyJIbTYpbl, €CTECTBEHHO-HAYyYHOH TIpaMOTHOCTH, Kak



COCTaBHOM 4acTH (PYHKIHMOHAIBHON I'PaMOTHOCTU OOydaromuxcs, (HhopMupyemoit
IIPU U3YYEHUU OMOJIOTHH;

MMOHUMAaHHUE CYIIHOCTU METOJIOB MO3HAHMS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJIy4YaeMble 3HAHMS I aHauu3a H
OOBSCHEHHUS SIBJICHUN OKPYKAIOUIEro MHUpPA U MPOUCXOASAIIMX B HEM U3MEHEHM,
yMEHHE JenaTh OOOCHOBAaHHBIE 3aKJIOYEHUsS Ha OCHOBE HAay4yHbIX (AKTOB U
MMEIOIIMXCS JaHHBIX C LIeJIbI0 TOJTYYE€HHUSsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUA IS
pelieHus NpooJieM B peabHbIX )KM3HEHHBIX CUTYaIUsX;

OCO3HAHHME LEHHOCTH HAYYHOM JAESTENIBHOCTH, TOTOBHOCTH OCYILIECTBISThH
OPOEKTHYIO U UCCIEA0BATENbCKYIO IESITEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HaHUN MO OMOJOTMU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMHU.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHble pe3yibTaThl OCBOCHUSA yueOHOro mnpeamera «buosorus»
BKJIIOUAIOT: 3HAUYMMBbIE [IJI1  (OPMHUPOBAHUS MHPOBO33PEHHUSA OOYYaAIONINXCS
MEXIUCIHUIUIMHAPHBIE (MEXKIPEeIMETHbIE) OOIIEHAYyUYHbIE MOHITHS, OTpa)karollue
[IEJIOCTHOCTh HAYYHOW KApTUHBI MHUpa M CHeUU(PUKYy METOAOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaXx (BELIECTBO, HEPTus, SBJIICHHE, MPOIIECC,
CUCTeMa, Hay4YHBIM (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCclieloBaHre,  HAONMIOJeHue, M3MEpPeHHe,  OKCIEPUMEHT U JAPYTHX),
yHUBEpCAJIbHbIE y4eOHble JeHCTBUA (TO3HABATENIbHbIE, KOMMYHHKATHBHBIC,

PETYISTUBHBIC), o0ecreunBaromue dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COIMAIBHOH KOMIICTCHIIMA OOYYaroIIHUXCS, CIOCOOHOCTH
oOyJarommxcs UCIIOJIH30BATh OCBOCHHBIE MEXIUCIUTUIMHAPHEIE,

MHPOBO33PEHUYECKUE 3HAHUS M  yHUBEpCajbHble y4dyeOHbIC JICHCTBUA B
[I03HABATEIBHON U COLIMAJIbHON MPAKTHUKE.

MeranpeaMeTHbIe Pe3yJbTaThl OCBOCHMSI IPOTpaMMBblI CpEIHEro oOIIero
00pa3oBaHUs JTOHKHBI OTPAXkKaTh:

Osaanenue YHUBEPCAJIbHBIMHU Y4eOHBIMH NMO3HABATEJIbLHBIMH
AefCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeHCTBUS:

CaMOCTOSITEILHO  (OPMYNIMPOBaTH W aKTyaIM3UpPOBaTh  MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIOJIb30BAaTh IPHU OCBOCHUU 3HAHWM NPUEMBI JIOTMYECKOTO MBIILJICHUS
(amanuza, cMHTE3a, CpaBHEHMS, KiIacCubUKAIMU, 0000IIEHNs ), pACKPBIBATH CMBICT



OMOJOTMYECKUX MOHATUN (BBLACNATh UX XapaKTE€pHbIC NMPU3HAKH, YCTAHABIIMBATH
CBSI3U C IPYTUMHU TOHATHUSIMU);

ONMpeNeNsITh UEeIN JeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUHU UX
JOCTUKEHUS, COOTHOCUTH PE3YJIbTAThI AESITEIbHOCTH C IOCTABJIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOrMYECKUE MOHATHUS AJid 00bsICHEHUS (DaKTOB U SIBICHUU
YKUBOU IIPUPOBI,

CTPOUTH JIOTUYECKHE pPACCYX ACHHUS (MHIYKTUBHbIE, IEAYKTUBHBIE, IO
aHAJOTUM), BBIABISATH 3aKOHOMEPHOCTH U NPOTUBOPEUHS B PpPacCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUEHUS;

OPUMEHSTh CXEMHO-MO/IeJIbHbIE cpeacTsa Ui IpeiCTaBIeHUs
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJOTHUYECKUX OOBEKTaxX, a
TaKK€  MPOTHUBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaTbiBaTh IUIAH PEIICHUS NPOOJIEeMbl C y4ETOM aHajau3a MMEIOUIUXCS
MaTepHUAJIbHBIX U HEMAaTEepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUH JESITEIIbHOCTH;

KOOPJMHUPOBATH M  BBINOJHATH pabOTy B  YCIOBHUSX  pEalIbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKUE IeHCTBUA:

BJIa/IETh HABBIKAMHU Y4EOHO-UCCIIEI0BATENbCKON U TPOCKTHON JI€ITELHOCTH,
HaBBIKAMHU  paspenieHus MpoOsieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY MOUCKY METO/IOB PEIICHUS TPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3TUYHBIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BHUABI JIEATEIBHOCTH IO TOJYYSHHIO HOBOTO
3HAHMSI, €r0 HHTEpPHpeTaluu, MPeoOpa3OoBaHUI0 W TMPUMEHEHHIO B Y4YEOHBIX
CUTYaIUsIX, B TOM YHCJIE IPU CO3AaHUU YU€OHBIX U COL[MAIbHBIX IPOEKTOB;

dbopMHUpOBaTH HAYYHBIN THI MBIIUICHHS, BIaI€Th HAYYHOW TEPMHUHOJOTHEMH,
KJIFOUE€BBIMU MOHATUSIMU U METOJIAMHU;

cTaBuUTh # (OpPMYIUpPOBaTh COOCTBEHHBIC 3aJadyd B 00Opa3oBaTeIbHOU
NEATENIbHOCTU U dKU3HEHHBIX CUTYaIUX;

BBISIBIIATH MPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyallM3UpoOBaTh 3ajady,
BBIJIBUTaTh TUINOTE3Y €€ pEIICHHs, HaXOJUTh apryMEHThl Ui JOKa3aTelbCTBa
CBOMX YTBEPXKJICHUI, 3a/1aBaTh NapaMeTPhbl U KPUTEPHUU PEILICHHUS;

aHAJTU3UPOBATh IMOJYYEHHbIE B XOAE pEUIeHUsA 3a/laud Ppe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSAX;

JIaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;



OCYILIECTBIISITh II€JICHANIPABICHHBIA MOUCK TMEPEeHOCa CPEACTB M CIOCO00B
nercTBUs B MPOPECCUOHATIBHYIO CPEIY;

YMETh TICPCHOCUTh 3HAHHUS B IMO3HABATEIBHYIO M TPAKTHYECKYIO OO0JIaCTH
KU3HEEATEITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC HWJCH, MpEJIaraTb OpUTHHAIBHBIC MOJAXOABl U PEIICHHS,
CTaBUTH IPOOJIEMBI U 33J1a4H, JTOMyCKAIONIHE aTbTCPHATUBHBIC PCIIICHHUS.

3) pabora ¢ unpopMmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MHPOpMAIMH (TEKCTE YIeOHOTO
nocoOusl, HAy4YHO-TIOMYJSPHOW JHTEepaType, OHOJIOTHYECKUX CJIOBApAX W
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3axX JMaHHBIX, B VIHTepHETE), aHAIM3UPOBATH
UH(POPMAIIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHUS, KPUTHICCKH OICHUBATH
e€ JTOCTOBEPHOCTh U HEMTPOTUBOPECUHBOCTD;

(GOpMyIHpPOBATH 3aMPOCHl U NMPHUMEHATh PA3IMYHBIC METOJIBI MPU TIOUCKE H
otbope Ouonornueckoit uHGOpMaIUU, HEOOXOIUMON ISl BBITIOJIHEHHS YUYeOHBIX
3aad;

NPHOOPETaTh ONBIT HCIIOIB30BAHUS WH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IUUYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSAITEJILHO  BbIOMpaTh  ONTHUMAIbHYIO  (GOpMy  TIpelCTaBIEHUS
Oouonornyeckoit nHbopMaluu (cXeMbl, rpaduKy, AUArpaMMBbl, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIONIb30BaTh HAYYHBIM $3bIK B KadecTBe CpeICcTBa Mpu pabore cC
Oouosormdyeckoi MHGOpPMALME: TPUMEHATh XUMHYECKHEe, (HU3UYECKHE W
MaTeMaTHYeCKUe 3HAKM M CHMBOJIBI, (OpPMYJIbI, aOO0peBUATypy, HOMEHKIATYpY,
UCIIONIb30BaTh W MpeoOpa3oBbIBAaTh  3HAKOBO-CMMBOJIMYECKHE  CPEICTBA
HATJISTHOCTH;

BJIQJIETh ~ HABbIKAMHU  pACIO3HABaHUS M 3alUTHl  WHGOpMAIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiageHue yHUBEPCATbLHBIMH KOMMYHUKATHBHBIMU JI€CTBUSIMH

1) obmenue:

OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JMAJIOTE€ WM JUCKYCCHUHU TIO CYIIECTBY OOCYXIaeMoW Tembl (YMEHHE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKICHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeJiaraeMoin
3a/lay, YYUTHIBATh UHTEPECHI W COTJIIACOBAHHOCTH MO3WIIUN APYTHX yYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacmo3HaBaTh HEBepOadbHBIC CpEACTBa OOIEHWs, MOHWMATh 3HAYCHHE
COIMANIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(DIMKTHBIX CHTYAaIlHi,
YMETh CMSTYATh KOH(JIMKTHI U BECTU MTEPETOBOPHI;



BJIAJIETh PA3IMUYHBIMU CIIOCOOAMU OOIIEHUS W B3aUMOJICHCTBHUSA, MOHUMATH
HaMEpPEHHUS IPYTUX JIIOAeH, MPOSBISTh YBAXKUTEIHLHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme (opMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIAaraTh CBOK TOYKY 3pPEHUSI C HMCIOJb30BAHHEM
SI3LIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

MOHUMATh U MCTOJb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWUBUAYaJbHOU
paboTHI MPU pelIeHUH OMOIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUSI TPYIOBBIX ()OPM B3aMMOICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMPATh TEMAaTHKY U METOJbl COBMECTHBIX ACHCTBUM C y4ETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJIJIEKTHBA;

NpUHUMATh II€JIM  COBMECTHOM  JESATEIHbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCHUCTBHUS MO €€ JOCTHUKEHUIO: COCTaBIAThH IUIaH JCHCTBHM,
pacrpenensaTh pojau ¢ Y4ETOM MHEHHMM YYaCTHUKOB, OOCYXJAaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBAaTh KaueCTBO CBOETO BKJAJa M KaXJOT0 yYacTHHUKA KOMaHJbI B
oOIIMiA pe3yabTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npenjaratb HOBBIE€ TMPOEKTHI, OLIEHWBATh HWJEHU C TO3WIMU HOBH3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh [MO3UTUBHOE CTPATETHYECKOE TMOBEJACHUE B Pa3IHUHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, OBITH HMHUIIUATUBHBIM.

OByaieHUe YHUBEPCATBHBIMH PeryJSTHBHBIMHU NeHCTBUAMM:

1) camoopraHu3anms:

UCIIONIb30BaTh OMOJIOTUYECKHE 3HAHUS [JIS BBISBICHUS MpPOOJIeM M UX
pEIICHHS B )KU3HEHHBIX U YUEOHBIX CUTYAITUsX;

BbIOMpATh HAa OCHOBE OWMOJOTMYECKUX 3HAHUM I1IEJeBbIE W CMBICIOBBIC
YCTAaHOBKU B CBOUX JCHCTBUSAX M MOCTYNKAaX MO OTHOIIEHUIO K KUBOHM MPHUPOJE,
CBOEMY 3/10POBBIO U 3I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATH MO3HABATENIbHYIO NIESITENbHOCTD, BBISBISATH
po0IeMBbl, CTaBUTh M (HOPMYITUPOBATH COOCTBEHHBIE 3a/1aul B 00pa30BaTEIHHOM
NEATENIbHOCTU U AKU3HEHHBIX CUTYaIUX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH  PEIIeHUsT NpoOJeMbl €  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEANOUYTCHUN;

JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacmupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JINYHBIX MPEANOYTEHHUI;

JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pelIeHHE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;



CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSIBICHHUIO IIUPOKOM 3Spyauuuu B
pa3HbIX 00JIaCTAX 3HAHUN, TOCTOSHHO INOBBILIATH CBOM 0OOpa3oBaTENbHBIA U
KYJIbTYPHBI! YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LIENSIM;

BJaJE€Th HaBbIKAMU  TO3HABAaTEIbHOM  pedJeKkcud Kak  OCO3HaHUS
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pe3yJIbTaTOB U
OCHOBaHUM, MCHOJb30BaTh MPUEMBI pedieKCUU JUIsl OLEHKU CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OLICHUBAaThb PUCKM W CBOEBPEMEHHO NPUHUMATh PELICHHUS IO HX
CHUKEHHUIO;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M IPYTrUX:

NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U IOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX MpPHU aHAIU3E PE3YIbTATOB
NEeSATENbHOCTH;

IpU3HABATh CBOE MPABO U MPABO JAPYrUX HA OMINOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3UIMU JPYTOro 4eJ0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmetHble pe3ynbTarhl ocBoeHHs mporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOUAIOT crienuduieckue s yaeOHoro npeamera «buomorus»
Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOCHHUIO, MHTEPIPETAIINHU U
peoOpa3oBaHUIO0 3HAHUN, BUBI JIEATEILHOCTH MO MOJYYCHHIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWUW B PA3JIMYHBIX yUYEOHBIX CHUTyaIlUsAX, a TAKKE B PEaTbHBIX
KU3HECHHBIX CHUTyallMsIX, CBSI3aHHBIX ¢ Ouosorweil. B mporpamme mnpeameTHbIe
PE3YNIBTATHI IPEJICTABIICHBI TI0 TOJIaM 00yJYeHUSI.

[IpenmeTHble pe3yabTaThl OCBOEHUsA ydeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOMKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUW O MECTE U PO OWOJIOTHH B CHCTEME HAYYHOTO
3HaHWSI ECTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KApTHHBI MHpPa W HAYYHOTO MHPOBO33PEHHUS, O BKIAJE POCCHUCKUX U
3apyOeKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHAIBLHON
TPaMOTHOCTH YEJIOBEKA JJIS PEIICHUS )KU3HEHHBIX 3a]1a4;

YMEHHE PaCKphIBaTh COJEPKaHWE OMOJOTHMUECKHX TEPMHUHOB W TTOHSTHIA:
KW3Hb, KJIETKA, OpPraHu3M, MeTabonu3M (OOMEH BEIIeCTB M IpeBpallcHue
SHEPIuM), TOMEOCTa3 (CaMOpEryJAlys), YPOBHEBAsI OPraHU3alMsl KUBBIX CHUCTEM,



CaMOBOCIIPOM3BEIEHNE (PENPOIYKIHS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHE Wu3Jaratb OWOJOTMYECKHEe TEOpUuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsA, IEHTpajbHas JIorMa MOJIEKYJIApHOM Ouonorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydyenus (0 LEHTpax MHOrooOpasus u
MIPOUCXOXKIEHUS KyJIbTYpHBIX pacTeHuid H. M. BaBuiioBa), onpeaensiTh rpaHULIbI
UX MPUMEHUMOCTH K KMBBIM CUCTEMAM;

yMEHHE BIAJETh METOAAaMHU HAYYHOrO MO3HAHUS B OMOJOTUU: HAOIIOEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABW)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEXIY HCCIEAyEeMbIMU BeJIMYMHAMHU, OOBSACHEHHE TMOITYYEHHBIX
PE3yJIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUHA, TEOPUH M 3aKOHOB, YMEHHE
JIeNaTh BHIBOJbI HA OCHOBAHUM MOJYYEHHBIX PE3YIbTaTOB;

YMEHHE BBIACNATh CYIIECTBEHHbIEC NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
IpoIEeCCOB: OOMEHa BEUIECTB M MPEBpAllleHUs] YHEPTrUu B KiETKe, (OTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTE3a, MHUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXEHUSA, WHIAUBUIYAJIbHOIO PpAa3BUTHS OpraHu3Ma
(oHTOTEHE3);

yMEHHE TPUMEHSTH MOJIyYEHHbIE 3HAHUS ISl OOBSICHEHUS OHOJOTUYECKUX
IPOLIECCOB WM SBJIEHUM, JJISI MIPUHATUS NMPAKTHUECKUX PEIICHH B MOBCEIHEBHOM
KU3HU C LEJIpl0 oOecrieueHus O€30MacHOCTH CBOEro 3/I0POBbS U 370POBbS
OKPYXAIOIUX JTIOCH, COOMIOIEHNS HOPM IPAaMOTHOTO TMOBEJICHUS B OKPY>KAIOIIEH
NPUPOJHON Cpelle, MOHHMMaHUE HEOOXOJWMOCTH HCIOIB30BAHUS TOCTHXKECHHIM
COBPEMEHHOM ounonoruu u OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIOTIOJIL30BAHMS;

YMEHUE peliaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJayd Ha MOHO- U
OUTHOPUIHOE CKpPELIMBAaHUE, CIEIUIEHHOE HaCleI0OBaHHE, COCTaBJISITh CXEMBI
MOHOTHMOPHIHOTO CKpEIIMBAaHUA NI MpeJCKa3aHMsl HacleZJOBaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHE BBINOJHATh JIa0OpaTOpHBbIE M NPAaKTUYECKHE padoThl, COONIONATH
mpaBwiIa nmpu paboTe ¢ yueOHBIM U JaO0paTOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYECKH OLICHUBaTh M HWHTEPHPETUPOBATH HHPOPMALMIO
OMOJIOTMYECKOTO  COJIEP)KaHUs, BKIIOYAIONIYIO TICEBJOHAyYHbIEe 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CPEICTBA MaccOBOW MH(pOpPMAIMH, HAyUYHO-TIOMYJISPHBIE
MaTepualibl), 3TUYECKHE acCIEeKTbl COBPEMEHHBIX HCCIIEIOBaHUN B OWOJIOTHH,
MeJIULMHE, OMOTEXHOJIOTUH;



YMEHUE CO03/]aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIICHUS,
000011251 OMOJOTHYECKYI0 UH(POPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh MOHATUIHBIN anmnapaT OMOJIOTUY.

[IpeameTrHble pe3ynbTaThl OCBOCHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME HAYyYHOI'O
3HaHUSI €CTECTBEHHBIX HayK, B (OPMHPOBAHHH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHUpPa M HAy4YHOTO MHPOBO33PEHHMS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OHUOJOTHH, (DYHKIIMOHAIBLHOU
IPAaMOTHOCTH YeJIOBEKa JJIs PEIICHUS KU3HCHHBIX 3a/1a4,

YMEHUE PaCKphIBaTh COJIEpKaHUE OHOJOTMYECKUX TEPMHUHOB M TOHSITHN:
BU/I, TOMYJISAIMS, TEHOPOHI, IBOJIOIMSA, ABUKYIIUE CUIIbI ((haKTOPBI) ABOIOLHH,
NPUCTIOCOOJIEHHOCTh OPraHMW3MOB, BHUA000pa30oBaHUE, HKOJIOTHYECKUE (DAKTOPHI,
DKOCHUCTEMa, TPOJYIEHThI, KOHCYMEHTBI, PEAYIEHThl, IIENU IHUTAHUS,
9KOJIOTUYECKasl MUpaMujia, OUoreoreHo3, onocdepa;

yMEHUE Wu3JlaraTb OHWOJIOTUYECKUE TEOpuHu (dBOJIOIMOHHAS Teopus Y.
JlapBruHa, CHHTETHYECKass TEOpUsS DBOJIIOIMU), 3aKOHbBI W 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctea K. M. boapa, depengoBanusi rjiaBHBIX HalpaBiICHUH U
nyteit oo A. H. CesepiioBa, yuenust o 6uochepe B. WM. Bepnanckoro),
ONPENENATh TPAHULIBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BIaJeTh METOAaMU HayYHOI'O TTO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
ONMHMCAHUE YKUBBIX CUCTEM, IPOIECCOB U SIBICHWI, OpraHu3alus U IMPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa,  BBIABW)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJIY HCCIEAyeMbIMU BEIWYMHAMHU, OOBSCHEHHE IMOJIYYCHHBIX
pPE3yAbTATOB, WCIOJIb30BAHHBIX HAaYYHBIX IMOHSATHUN, TEOPUl M 3aKOHOB, YMEHUE
JienaTh BEIBOJbBI HA OCHOBAHUU ITOJYUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKH CTPOCHHS OHOIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALNHA, MPOAYIEHTOB, KOHCYMEHTOB, PEIYIEHTOB,
OMOreoneHO30B M JKOCHUCTEM, OCOOCHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BHJA000pa30BaHMS, IMPHUCIOCOOJEHHOCTH
OpraHU3MOB, JICUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEepeHoca
BEIIECTB M MOTOKAa JHEPIHMM B DKOCUCTEMAaxX, AHTPONOTCHHBIX H3MEHEHHUH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEHIECTB U OHWOTCOXUMHYECCKUX
ITUKIIOB B Omocdepe;

YMEHHE TPUMEHSTh MOTYYEHHBIC 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MIPOLECCOB U SIBIICHUM, ISl MPUHATUSA MPAKTUYECKUX PEIICHUN B MOBCEJHEBHOU
KU3HM C 1EeJbl0 oOecriedeHus: O€30MacHOCTH CBOEro 3J0pOBbS U 3J0POBbs
OKPY’KAIOUIUX JIOJIeH, COOJIIOIEHUSI HOPM I'PAaMOTHOTO MOBEEHUS B OKpYKarolen



OPUPOTHON cpeie, MOHMMAaHHWE HEOOXOAMMOCTH WCIIOJb30BaHUS JIOCTHKEHUH
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATIFHOTO MPUPOAOIOIH30BAHNUS;

YMEHHE pelniaTh 3JIEMEHTapHbIe OMOJOTHYECKHE 3a/1adM, COCTaBISTh CXEMBI
MepeHoca BEIEeCTB U DHEPTUU B DKOCUCTEeMax (e MUTaHus);

YMEHHUE BBIMIOJNHATH JA0OpPATOPHbIE U NPAKTHYECKUE PabOThl, COOMIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHMBATh M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUYECKOTO  COJEP)KaHWs, BKIIOUAIONIYI0 TICEBJOHAYYHbIC 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpPeICTBA MacCOBOW MH(OpPMAIUH, HAYIHO-TIOMYJISIPHBIC
MaTepuanbl),  paccMaTpuBaTh  TJIOOAIBHBIE  JKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIINIO;

yMEHHE CO037aBaTh COOCTBEHHBIC IHUCHPMEHHBIE W YCTHBIE COOOIIEHUS,
000011ast Oruosornyeckyro UHGOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHSATUIHBIN anmapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmmoreka [{OK
! bronorus kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKvBBIE CHCTEMBI B X OpraHu3aIus 1 bubmmorexa [JOK
p 8 https://m.edso0.ru/7f41c292
bu6moreka [IOK
X i 1
3 MMHMYECKHUI COCTAaB U CTPOCHUE KIETKU 8 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 JKHSHEACATENEHOCTS KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHOXeHUE M MHAUBUIYAIBHOE Pa3BUTHE bubmuorexa [JOK
5 5 1
OPraHu3MoOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTE U UBMEHUUBOCTD 8 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexkuusi opranu3MoB. OCHOBBI 3 bubnunoreka [JOK
OMOTEXHOJIOTUU https://m.edso0.ru/7f41c292
bubnuoreka [JOK
8 P 1
CSEPBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
ara undposbie
Nen/m | Tema ypoka Konrtposbnsie | IIpakTnyeckue A op
Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 4.09 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1 Eu 10K
nonmorexa
2 4l 1 0.5 11.09
((VICTIOTEIOBAINE PAsHHHEX https://m.edso0.ru/863e6122
METO/I0B IIPU U3YUEHUU
OMOJOTHYECKUX O0OBEKTOB
buonoruueckue cucTemMsbl, NPOLECCHI bubmuorexa [JOK
3 1 18.09
U UX U3y4YCHHE https://m.eds00.ru/863e6564
XuMU4YecKui cocTaB KieTku. Boyia u bubmuoreka [JOK
4 1 25.09
MUHEpPaIbHBIE COJIA https://m.edso0.ru/863e674e
bu6mmoreka [JOK
. 2.10
5 benku. CocTtaB u cTpoeHHe OCIKOB 1 httos://m.eds0o.ru/863e6b72
DepMeHThl — OUOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 16.10 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' ’ https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIas3bl
WJIM KaTaasbl)»
bu6mmoreka [JOK
7 I 1 23.10
YriteBozeL. Jlurm et https://m.edso0.ru/863e6870




bubmuoreka [JOK

8 H .ATO 30.10
YIICHHOBGIC KHGIOTHE https://m.edso0.ru/863e6d5c
9 Hcropus u MeTo1bl U3y4EHHUs 6.11 bubnuorexa [JOK
kietku. Kierounas teopust ' https://m.eds00.ru/863e6e88
10 Knerka kak nenocTHas xKuBas 1311
cucrema
CrtpoeHnune dyKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota No 2
«M3ydeHne cTpoeHus KIETOK bubnnorexa [JOK
11 pacTeHUi, )KUBOTHBIX, TPHOOB U 0.5 27.11 https://m.eds00.ru/863e6ff0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpPOTIpEIapaTax u ux
OTIMCAHUE)
bu6mmoreka [IOK
12 06 0 4.12
MEH BEIECTE HITH METADOIIEM https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
13 ) . X 11.11
OTOCHHTES. ACMOCHITES https://m.edso0.ru/863e7c98
bu6mmoreka [JOK
14 9 i 00 18.11
HEPTETHHCCIHH ObMEH https://m.edsoo0.ru/863e7aae
KuzHeHHBIN MK KISTKU. [{enenue
KJIeTKH. MuTo3. JlabopartopHast Bu6 10K
nonmoTexa
15 0 0 3 «Hab 0.5 25.11
pabota Ne 3 «Habumozenne mutosa s https://m.edsoo.ru/863e7dc4
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres 6enka. Peakims 1501 bubmuoreka [JOK
MaTpUYHOI'O CUHTE3a ' https://m.edso0.ru/863e796e
bu6mmoreka [JOK
17 T —0 0 22.01
PATCIBII HOCHHTES beya https://m.edso0.ru/863e796e
18 Hexnerounsie hopMbl )KU3HU — 29.01 bubnuoreka [IOK




BUPYCHI

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

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB 5.02 https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa [JOK
2 M 12.02
0 o3 0 https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kieTok. Omio10TBOpEHueE.
JlabopaTtopnast pabota Ne 4 bubnuorexa [JOK
21 0.5 26.02
«M3yueHune cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnmBunyanbHOE pa3BUTHE 4.03 bubnuoreka [IOK
OpraHu3MOB ' https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o 11.03 bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYNBOCTHU ' https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS
24 NpU3HAKOB. MOHOTHOpHIHOE 18.03 bubmorera [JOK
p ' pHA ' https://m.eds00.ru/863e8878
CKpEIIUBaHNE
HIMOPUIHOE CKpEIMBaHuE. 3aKOH
25 SGSaBI/II())I/Ii/IOFO Haf)cn]i:l OBaHHUsA 25.03 bubmorexa LHOK
A ' https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenieHHOE HaclIeIOBaHUE
npu3HakoB. JlaGopaTopHas pabora Ne
5 «M3yueHue pe3ynpTaToB
26 MOHOTHOPUHOTO U AUTHOPUIHOTO 0.5 1.04 bubmorexa [IOK

CKpEeLIMBaHUA y Ap030(UIIbI Ha
TOTOBBIX MHKpOIpEnapaTax»
(1IeMOHCTpPALMOHHO).

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




I'eneruka nona. HacnemoBanue bubmuoreka [JOK
27 1 8.04
MPU3HAKOB, CUEIUICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3menunBocth. HeHacnencrBeHHas
M3MEHUYMBOCTH. JlaboparopHas
6ora Ne 6. 1 b K
28 pabota No 3y‘-IGjHI/IC 1 05 15.04 noamoreka 11O
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edso00.ru/863e8efe
MOCTPOCHUE BApUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»
HacnencrBeHHast "BMEHYMBOCTb.
JlabopaTtopHnast pabota Ne 7. «AHanu3
29 MyTalui 030(uIIbI Ha TOTOBBIX 1 0.5 22.04 bubamorera LOK
YTati y ip ' ' https://m.edso0.ru/863e8efe
MHKpOIIpenapaTax»
(IeMOHCTPAIMOHHO).
bu6mmoreka [IOK
30 r 1 29.04
cHeTHIa qeroBera https://m.edso0.ru/863e8d78
Peseprubiit ypok. O60011eHIE TIO
31 teMme «HacnencTrBeHHOCTh U 1 pes
M3MEHYUBOCTh OPraHU3MOBY
bu6mmoreka [JOK
32 C 1 6.05
CIICKIHA KaK Hayka H pouecc https://m.edsoo.ru/863e9214
MeToabl 1 JOCTHXKEHUS CETICKIINT bubnuoreka [JOK
33 . 1 13.05
pacTeHUH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buoTtexHo0THs Kak 0Tpacib 1 20.05 bubnunoreka [JOK
IIPOU3BOJICTBA ' https://m.eds00.ru/863e9336
OBILIEE KOJIMYECTBO YACOB I1O 34 4

I[TPOTPAMME




YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

buonorus 10kinacc /6a30Bbii ypoBeHb/ YUEOHUK MOJ peaaKiueit

B.B.Ilaceuynuka

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA
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bub6mmoreka [IOK
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