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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
B3aMMOOOYCIIOBJICHHOCTH II€JIe, COJEp)KaHUs, pe3yJbTaTOB OOy4YeHUs W
TpeOOBaHUI K YPOBHIO MOATOTOBKHU BBITYCKHUKOB, MOJIOKEHUSI 00 00LIUX LENIX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanusi B Poccuiickoit ®eneparuu, a Takke IOJOXKEHHUS O
cnenuguke 6uosoruu, €€ 3Ha4eHUH B TO3HAHUU >KMBOM MPUPOABI U 0OecrieueHUun
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 OOy4YeHUsl, BOCIHUTAHMUS W Pa3BUTUA OOYYAIOMIMXCA CpPEACTBAMU
yueOHoro mpeamera «buonorus», omnpenenser 00s3aTeIbHOE MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue Io pasjeiaM U Temaw,
PEKOMEHIYeMYIO TOCIIeIOBATEIBbHOCTh U3YUYECHHsI Y4eOHOTro mMaTtepuasna ¢ y4eTom
MEXMNPEIMETHbIX ¥ BHYTPUIIPEIAMETHBIX CBsI3€l, JIOTMKH 00pa30BaTeIbHOTO
npolecca, BO3pacTHBIX 0COOEHHOCTEHN 00yUaromuxcs.

B nporpaMmvMe mo OHONOTMHM TakXe Y4YUTHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TIPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHUJOB y4eOHO-IIO3HABATEIbHON
JEeSTENbHOCTU/Y4eOHBIX JCHCTBUN O00y4alolUXCsl IO OCBOCHHUIO COJIEPKaHUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIN ypOBEHB) pean30BaH
NPUHIIMIT TPEEeMCTBEHHOCTH B HW3Y4Y€HUU OWOJIOrMu, Ojarojaps 4emy B Hei
NPOCMATPUBAETCS  HAMPABIEHHOCTh Ha PpPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopmMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTUYECKOTO MBIIUIEHUS, IPEACTABICHUN O 3J0pOBOM
oOpa3e XM3HM M OEpEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomMy Hapsiay ¢ U3ydeHHEM OOIEOMOIOTHUECKUX TEOPHil, a TakkKe 3HaHUU O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTHM OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMONOrMM YJENeHO BHUMAaHUE HCIIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUI B TOBCEAHEBHOM KU3HM JUIsl PELICHMs IPUKIAAHBIX 3a/1a4, B
TOM 4HCIe: NMPOQUIAKTUKH HACIEACTBEHHBIX 3a00JE€BAaHUN YEIOBEKA, MEIHKO-
Ir€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHUS 9KOJIOTUYECKHU
LIEJECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH NPUPOJHON cpele, aHanus3a
BJIUSIHUSL XO3SIMCTBEHHOM JESTEIbHOCTH YEJIOBEKa HA COCTOSIHUE HPHUPOAHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CWIIEHHE BHUMAaHHUS K IPUKJIATHOW HAMPABIEHHOCTH
y4eOHOro mpeamera «bHoJorus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJIS PEIICHUS] OJHOM M3 aKTyaJdbHBIX 3aJ1ay IIKOJIBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHus, KOTOpass npexanonaraer (GopMupoBaHHe Yy  OOydaroUIUXcs
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
HAay4YHOU KapTHUHE MHUpA, paciiupseT U 0000UIaeT 3HaHMS O >KUBOW MpHUpoAe, €€
OTJIUYUTENIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCIOBUS  JUJIsi:  TO3HAHUA  3aKOHOB  JKMBOM  IpHUPOABL,  (POopMUpOBaHMS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro ooOpasa
KU3HU, IKOJOTMUYECKOr0 MBIIUIEHUS, IEHHOCTHOIO OTHOLIEHUS K dUBOM MpUpoje
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJIsl PEIICHHsS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  oOmero  o0pa3oBaHMs,  COIMATM3ALUU
oOyuaromuxcs. M3ydenne 6uonmorun obOecrneynBaeT ycioBHs Uisi (OopMUpOBaHUS
WHTEUICKTYaIbHbIX, KOMMYHHUKAIIMOHHBIX M HMH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpallMi OWOJIOTUYECKUX 3HAHUU C
NPEICTABICHUSIMU U3 JPYTUX YUeOHBIX MPEAMETOB, B YACTHOCTHU, QU3UKU, XUMUH
u reorpadun. Ha3BaHHbIe MONOXKEHUA O NpeIHA3HAYCHUH Y4eOHOTO 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 TMO3ULUNA KYyJIbTYpOCOOOPA3HOTO MOJX0Ja, B COOTBETCTBUH 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 TPaKTUUYeCKoi aedrernbHocTH. Oco0oe MECTo B 3TOM cucTeMe 3HAHUN
3aHHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbhIE CIyKaT OCHOBOM JJisi (pOPMUPOBAHUS
MPEJCTABIECHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
HEHHOCTHBIX  OpPUEHTAMSIX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUU
OHMOJIOrMYecKOro 00pa3oBaHus.

CtpykTypupoBaHUE cOJEpKaHUsl y4eOHOro Marepuajia B Mporpamme Mo
OMONIOrMHM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTENIBHBIX OCOOCHHOCTAX JKUBOW NMPUPOABI, O €€ YPOBHEBOI OpraHu3aluu U
ABOJIIOLMU. B cOOTBETCTBHYU € 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOIIME COJAEp/KaTeabHble TUHUM: «buosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kinerka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouosiornueckas cucremayn, «Cucrema U MHOrooOpasve OPraHUYECKOro MHUpPay,
«IBOTIONHUS KUBOU MIPUPOIBI», « IKOCUCTEMBI U TPUCYIIINE UM 3aKOHOMEPHOCTH.

Henp u3ydyenus yudeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBbHOU
OpraHM3alMyd >KUBBIX CHCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHHI
WCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BoM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHUE OOYYaIOIIUMUCS CUCTEMBI 3HAHUU O OHOJIOTHYECKHX TEOPHSX,
YUCHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUNIOTE3aX, MPaBUIax, CIy>KalluX OCHOBOU
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MUpa, O
METOJaX HAyYHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPAa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpPraHU3AIMH, BBLIAIOUIUXCS OTKPBITUSAX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y oOydYaromuXcs MO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpoOllecCe aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IJISJIOB, WJACH W TOAXOJOB K HM3YYCHHIO >KHUBBIX CHUCTEM
Pa3HOr0 YPOBHS OpraHU3AINY;

CTAQHOBJICHHE Y OOydYarIuxcs oOmmed KyiabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KWUBOW MPUPOJABl HAa OCHOBAHMHM 3HAHUM M OIBITA, IOJTYYEHHBIX TIPH
U3y4YeHUU OHOJIOTHUY;

dbopmupoBanue y oOydarmuxcs YMEHUH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTHYCCKOW JEATCIIBHOCTH 4YeJOBeKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpOoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH ITO3HAHHS YEJIIOBEKOM YKHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOIOICHHUS STHICCKHUX
HOPM TIPH TIPOBEICHUH OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIICHUS YpPOBHS
AKOJIOTHYECKOH KYIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IpUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUU B ITOBCETHEBHOM JKU3HU JIIS
OIIEHKH TOCJIECICTBUM CBOCH JAEATEIILHOCTH MO OTHOIICHUIO K OKpY KaroIIeh cpeje,
COOCTBEHHOMY 37I0pOBBIO, OOOCHOBaHHE W COONIOCHHE Mep NPOPUIAKTUKH
3200JICBaHMM.

B cucreme cpemnero o6miero oOpaszoBanust «buomorus», m3ydaemas Ha
0a30BOM ypOBHE, SBJISCTCS OOS3aTCIbHBIM YYCOHBIM MPEIMETOM, BXOJISAIIAM B
COCTaB MpeaMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yuenus Ouooruu Ha 6a30BOM YPOBHE CpeJIHET0 00111ero o0pa3oBaHus
oTBoauTCs 68 yacoB: B 10 kimacce — 34 vaca (1 gac B Heaemo), B 11 kimacce — 34
yaca (1 uac B Hezeno).



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 Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOW HAay4dHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

Metobl TO3HAHUS KUBOU TTPUPOILI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabnuiel u cxeMbl: «MeTobl MO3HAHUS KUBOUW MPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[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 HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCHCTEM U UX pazHooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIA, OpPraHU3MEHHBIN, MOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHUYECKHE 3SJIEMEHTBI: MaKpO3JIEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

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

benku. CoctaB u ctpoeHne O€lKOB. AMHUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnnMble 1 3aMEHMMbIE AMUHOKHUCIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJEKYJbl (MEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YEeTBEPTUYHAA CTPYKTypa). XHUMHUYECKHE CBOHCTBa OenkoB. buonorunueckue
GyHKIMHN OEJKOB.



®epmeHTl — Ouosiormyeckue katanusatopel. CTpoeHue (epmeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneunpuyHoctb. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTaHUUECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl (TJOK03a, pubo3a ©  JAe30Kcupudo3a),
aucaxapuabl  (caxaposa, JakTo3a) M MoJMcaxapuibl (Kpaxmani, TJIUKOTEH,
1esuIoI03a). buonornueckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouAbl. [ 'HapoduUIBHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJ€BO/IOB, OEIKOB M JIMMUI0B KAK UCTOYHUKOB SHEPIHH.

HyxnennoBesle kucnorsl: JHK u PHK. Hyxneotuasl — MoOHOMEpHI
HyKkJIeruHOBbIX KUCHOT. Ctpoenne u ¢pyHkiuu JAHK. Ctpoenue u ¢pynkinuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

HuTonorust — Hayka o kietke. Knetounas reopus — mpumMep B3aUMOJIEHCTBHS
uaeil 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas >xuBasi cuctema. OOmMe NTpPU3HAKU KIIETOK:
3aMKHYyTasi HapykHass memOpana, moinekyibsl JIHK kak renernueckuii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kineTku. Knerounas crenka Oakrepuil. CtpoeHue
ADYKapUOTUYECKOW KIETKHU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >XMUBOTHOW U
IpUOHOMN KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa U pynkuuu. llurornasma u eé
opranouael. OmHOMeMOpaHHbIe opraHowabl kietkw: OIIC, ammapat ['onbmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMIbl KIETKH: MHUTOXOHAPUH, IUIACTHBL.
[IpoucxoxaeHne MHUTOXOHAPHN | TutacTua. Buael mractua. HememOpanHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPTaHOMIOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbId HeHTp kineTku. CTpoeHue sizpa: saepHas o0oyouka,
KapuoIuia3mMa, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcOpT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Junarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKHUBOU
npupone», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOM MPUPOJIEN.

Tabauupr u cxemsl: «llepuognyeckas Tabnuua XUMHUYECKUX 3IEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJIb», «brnocunTes Oenkay, «CTpoeHrne MOJEKyJbl OeliKkay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mosaekybl



AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKN», «CTPOCHUE KUBOTHOW KIETKWY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHUuE MPOKAPUOTHUYECKON KIIETKUY,
«CTpoeHue sipa KIEeTKN», «YTIEBOABDY, «JIUmuab.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYIOBaHUE MJid MPOBEICHHUS
HaOJIOJICHUM, W3MEPEeHHM, DKCIEPUMEHTOB, MUKpOIpenapaThl pPacTUTEIbHBIX,
KUBOTHBIX M OaKTEpPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKkTHYecKUe PadoThI:

Jlaboparopnass pabora Ne 1. «/3ydyeHue KaTaIMTHUYECKONW aKTUBHOCTHU
(bepMeHTOB (Ha MpUMepe aMUJIa3bl WK KaTanasbl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHue cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTepUi IMOJ; MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OTHCAHUEY.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeIIecTB, WM MeTa0oIn3M. ACCUMWIALNS (TUTACTHYECKUM OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKUi OOMEH) — JIB€ CTOPOHBI €IMHOTrO Iporiecca
Merabonu3Ma. Pojib 3aKOHOB COXpaHEHHUs BEIIECTB M JHEPIUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPOHBIN U rereporpodHbiid. Poib GpepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPekTUBHOCTL POTOCHHTE3A. 3HAUCHHE (HOTOCUHTE3A JJISI YKU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha (OTOCHHTE3 M CIOCOOBI TOBBILIEHUSI €TO
IPOJYKTUBHOCTH Y KYyJIbTYPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoNue OakTepuu. 3HAUCHHE XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciuernsieHue BelecTB, BBIACICHHUE H
AKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabpl. KHCIOpOOHOE OKHUCIECHHE, WIH KIETOYHOE
JIbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. D¢ dexTuBHOCTH
AHEPreTUYEeCKOro OOMeHa.

Peakniun wmatpuuHOoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHetwdeckoil mHbopManmu B KiIeTke. ['€HETHMYECKH KOI W €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasuus — Onocuntes
Oenka. Otambl TpaHchsuuu. KoawpoBanue amMuHOKUCIOT. Pomb pumbocom B
OouocuHTe3e Oenka.

Heknerounsle ¢popmbl xu3HU — BUpychl. Mctopus otkpeiTust Bupycos (/. W.
NBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKMU3HEHHOrO IIMKJa BHPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KUBOTHBIX W YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuura yenoseka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JI€BaHUIA.

JdeMoHcTpanum:

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

Tabmunpl 1 cxembl: «Tunel nutanus», «Mertabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporact», «Dotocunre3», «Ctpoenue JJHK»,
«CTtpoeHue u pyHKIIMOHUPOBaHKUE reHa», «CuHTe3 Oenkay, «['eHeTuuecku Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Moaenb cTpykTypsl JJHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdasza u MuTO3.
[Iporecchl, mpotekaronue B uHTepdasze. Perukarus — peaxkiyds MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIH HAObOp — KapHUOTHIIL.
JlunionaHbIA W TAIUIOWIHBIA ~ XPOMOCOMHBIE — HA0Opbl.  XpOMaTHbI.
[{uTosIOTMUECKME OCHOBBI Pa3MHOXEHHUS W  MHIAWBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — mMuto3. Cranuu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUOTOTrMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U MmoyioBoe. Buasl Gecronoro
Pa3MHOXKEHUS: JE€JIEHUE HaJIBOE, ITOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BET€TaTUBHOE pa3MHOKeHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHW3MOB, €r0 3HAYEHUE JJIS1 CEJIECKIIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTINYUS OT OECTIOIOTO.

Meito3. Cranun Mmeiiosza. IIporecchl, mpoucxoAsuiie Ha CTaAUsAX Meio3sa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin u
3HA4YECHUE MEH03a.

['ameTtorenes — mporecc 0Opa30BaHUs TIOJOBBIX KIETOK Yy IKHUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKUA U SMYHUKHA. OOpa3oBaHWE U Pa3BUTHE IOJIOBBIX
KIIETOK — TaMmeT (CrepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaoB. OIUIoA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOTE€HE3). OMOpPHUOHAIBHOE  Pa3BUTHE
(amOpuorenes). JTtanbl YMOPHOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisuus, opraHoreHes. IloctamOpuoHanbHOE pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MPsIMOE, HENpsAMoe (JIuYuHOuYHOE). Bnusnue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BBI3BIBATH BPOKIEHHBIE
YPOACTBA.

Poct u pasButue pacreHuii. OHTOreHEe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAIUU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «DOpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoilHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wierku Oaxktepuit»y, «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knetounwlii nukim», «Pemmukanus JHK», «Mwuto3y,
«Meio3z», «Ilpsmoe u Henpsimoe pa3BUTHE», «['aMeTOreHe3 y MIEKONUTAOIIUX U
yesoBeKka», «OCHOBHBIE CTAIMM OHTOT€HE3a.

O6opynoBaHue: MHKPOCKOTI, MHKpPOIpENapaThl «CriepMaTo30U/1bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKonuTaromero», «Kapuokuues B KieTKax
KOpEIlKa JyKa», MarHuTHas MoOJeib-almuiuKanus «JlegeHue KIeTKu», MOJENb
JTHK, mozenb MetadazHoit XxpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Jlaboparopnast pabora Neo 3. «HaGmromenwe muTo3a B KIETKAaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

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

Tema 6. HacsieicTBeHHOCTH M U3MEHYNBOCTH OPTraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mcropust pazButus reHeTUKU. Ponb nuronorun
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKIajg pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJIEKYJISIPHO-TeHETHYECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTndeckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIMBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMS MPU3HAKOB, ycTaHOBIEHHbIE [. MeHneneMm.
MonoruOpuHOe CKpelMBaHue. 3aKOH eauHooOpa3usi THOPHUIOB TIEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUA. 3aKOH paCIICIUICHUS ITPU3HAKOB.
I'unioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckrue - OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanmzupyroniee ckpemuBanue. Mcnoib30BaHne aHATM3UPYIOLIETO CKPEIIMBAHUS
JUTs1 OTIpE/IeSICHHs] TeHOTUIIa 0COOU.

CuemienHoe  HacnegoBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLEIUICHHOMY HacCJIeIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B PE3YJIbTaTe
KPOCCHUHIOBEpA.

XpOMOCOMHasl TEOPHUSI HACIIEICTBEHHOCTH. | €HeTUUEeCKHUE KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeieHrue mosa. AyTOCOMBI U MOJIOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLEIIJIEHHBIX C MOJIOM.

N3menunBoCcTh. BHibl H3MEHYMBOCTH: HEHACIICICTBEHHAS U HACJICACTBCHHAS.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONW U3MEHUYMBOCTH. BapuanimoHHbIN psij U BapuallmoHHasi KpuBasi.
Hopma peakunun npusnaka. KoamyecTBEHHbIE M KAYECTBEHHbBIC MPU3HAKA U UX
HopMa peakinu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHnasi, uiuM TeHOTUIIWYECKasi, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Melo3 W TOJIOBOM mpolecC — OCHOBA KOMOMHATUBHOM
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Kiaccudukanust MyTaiiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIC. YacToTa U MpUUMHBI MyTalruid. MyTtareHHble (akTOpHI.
3aKOH rOMOJIOTMYECKUX PS0B B HACIAEACTBEHHOU n3MenunBocty H. 1. BaBuiosa.

BhesnepHas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIOBEKa: F'eHCaJIOTNUYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIAPHO-TE€HE TUYECKU. CoBpemMeHHOE OmpeaesIeHue TE€HOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[M[]P-ananu3a. HacnencTBeHHble 3a0oyieBaHUsl 4YeJOBeKa: TeHHbIe OO0Je3HH,
0OJIE3HU C HACJEACTBEHHOW MPEeapacloiiOKeHHOCTbIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue M TreHepaTuBHble MyTaluu. CTBOJNOBBIE KIETKH. I[IpuHUHIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKH, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hell. MenukKo-reHeTHYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYEHUE MEAMIIMHCKOM
TCeHETHKHU B MIPEIOTBPAICHUH U JICYCHUU TeHETUUECKUX 3a00JIeBaHUN YeTTOBEKA.

JdeMoHcTpanum:

IToptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. V1. BaBumos.

Tabmumer  w cxeMbl:  «MOHOTHOPHJIHOE  CKpEIIMBAaHHUE H  €TO0
LIUTOT€HETUYECKAs] OCHOBa», «3aKOH paCIICIUICHUS M €ro IUTOTeHETHYecKas
OCHOBa», «3aKOH  YHCTOTBI  TraMmeT», «J/urubpumHoe  CKpenmBaHUE»,
«uTomoruyeckue OCHOBBI JTUTHOPHUTHOTO CKpEILIMBAaHUSAY, «Meiio3y,
«B3auMoIeCcTBUE AJUICIBHBIX TE€HOBY», «l'€HeTnueckue KapTel pPaCTECHUH,
KUBOTHBIX U YeloBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HAaCIIEI0BaHMUS,
CLUEIUIEHHOTO C mnoJIoM», «KapuoTumbl YemoBeka H  KUBOTHBIX», «Buibl
U3MEHUYHUBOCTHY», «MonudukannonHas W3MEeHUYMBOCTH», «HacnemoBanme pesyc-
dakropa», «I'eHeTnka rpymni KpoBu», «MyTarlmoHHAsI N3MEHUYUBOCTHY.

O6opynoBanue: MoaeNU-aNMIIMKamu «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpeuuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jlpozoduna» (HOpMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKU Tena), repOapuil «I'opox moceBHON.

JlabopaTopHble U NpaKTHYeCKHe PadoOThbI:

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

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKAIMOHHONW W3MEHYHUBOCTH,
IIOCTPOEHUE BAPUALMOHHOI0 Psiia U BApUALIMOHHON KPUBOI.

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

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

Tema 7. Ceneknusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusl Kak HayKa M IpoLECC. 3apOXKAEHUE CENEKIUU U JOMECTUKAIUS.
Yuyenne H. WM. BaBuioBa 0 MEeHTpaxX TMPOUCXOKACHUS W MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl mMpoucXoXAeHUs JAOMAIIHUX >KUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeeKIIMU. MacCOBBINM M MHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKCTepbepa. BIM3KOPOIACTBEHHOE
ckpemBanue — HMHOpuAMHT. Ywucras nuHus. CKpellMBaHME 4YHUCTHIX JIMHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 H
NOJIy4YEHUE MOJUIIOUAOB. JIOCTMKEHUS CENeKIMH pACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss Kak oOTpacib MPOU3BOACTBA. ['€HHAs WHXKEHepHUs. OTalbl
co3nanus pexomOmHanTHOW JIHK wu TpaHcreHHplx opranu3moB. KieTouHas
nHxeHepus. Knerounbele KyJibTypbl. MUKpPOKIOHATBHOE PAa3MHOKEHUE PACTEHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimempl. MO  —  reHeTHYecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kapta «lIeHTpBI TPOUCXOXKIEHUS W MHOTOOOpa3us
KyJbTYpHBIX pacTteHuit», «I[lopoasl 1oMalHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pacreHuity, «OtnanéHaas ruopuausanus», «Padotel akagemruka M. @. MiBanoBay,
«llonmummonaus», «OObEeKTh OUOTEXHOJNOTUWY», «KileTouHble KynbTYypbl U
KJIOHMpOBaHUeE», «KOHCTpynpoOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKU TUIOA0B U KOPHEIIOAOB AUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHui, repoapuit «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

Okckypcuss «OCHOBHBIE METONBI M JOCTH)KEHHMS CEJIEKIMU PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIA  YYaCTOK, B TEIUIMYHOE XO34WCTBO, JaOOpaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE  PE3VIJIbTATBI OCBOEHUA I[IPOI'PAMMBI 110
BNOJIOTMN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBUIEI'O
OBPA30OBAHUIA

Cornacio ®I'OC COO, ycraHaBimuBarlOTCAd TpeOOBaHUS K pe3yJbTaTaM
OCBOEHHMsI  OOydaroLMMHUCS  IPOrpaMM  CpEeAHero o0mero oOpa3oBaHUS:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATBI

B cTpyKkType JMYHOCTHBIX pE3yJIbTaTOB OCBOCHMSI mpeamera «buosiorus»
BBIICJICHBI CJICAYIOIINE COCTABIISIIONINE: OCO3HAHHE OOYUYarOIIMMUCS POCCUUCKOM
rpakJaHCKON MJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTH
U CaMOONPEJACIICHHIO, HaJuYue MOTHBAMM K OOYy4YeHHWIO  OHWOJIOTHH,
IieJICHANIPaBIEHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE
KITFOUEBBIX ILEHHOCTEH W HCTOPUYECKUX TPATUIIUA Pa3BUTHUS OMOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIOCOOHOCTh OOYYAaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIBHOCTA 1IEHHOCTHO-CMBICJIIOBBIMU YCTAaHOBKaMHU, TMPUCYIIUMHU CHCTEME
OMOJIOTMYECKOTO  00pa30BaHUs, HAJIWYHUE OKOJOTHYECKOTO IPaBOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIM U CTPOUTH )KU3HCHHBIC TUTAHBI.

JInyHOCTHBIEC pe3yibTaThl OCBOCHUS Mpeamera «buosiorus» noCcTUraroTcs B
€IUHCTBE YYEOHOM W BOCIHUTATCIBHOW JIESITCIBPHOCTH B COOTBETCTBUU C
TPaJIUIIUOHHBIMU POCCUUCKUMHU COLIMOKYJIbTYPHBIMH, HCTOPUYECKUMHU U TYXOBHO-
HPaBCTBECHHBIMHU IICHHOCTSMH, TPHHATHIMH B OOINECTBE INMpaBHJIAMH W HOPMaMH
MOBEJCHUS M CIOCOOCTBYIOT IIpOIlECCaM CaMOIIO3HAHMS, CAaMOBOCIMTAHUS W
CaMOpa3BUTHS, Pa3BUTUA BHYTPEHHEHW TO3UIHUM JIMYHOCTH, IATPHUOTU3MA,
YBaXXCHUS K 3aKOHY W IPABOIOPSAIKY, YEJIOBEKY TPYJa U CTAPIIEMYy MOKOJCHUIO,
B3aUMHOTO YBaXEHHUs, OEPEKHOTO OTHOILICHUS K KYJIbTYpHOMY HACICAUI0 H
TpaJuIsIM MHOTOHAIMOHAJIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KAIOIIEH Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHHUSA YydeOHOro mpeameTa «buomaorusy»
JOJDKHBI OTPa’kaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYAOIIMXCSI PYKOBOJICTBOBATHCS
copMHUPOBAaHHOW BHYTPEHHEH TMO3WIMEH JUYHOCTH, CHUCTEMOM IICHHOCTHBIX
OpHMEHTAllMH, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHHUW, COOTBETCTBYIOIINX



TPaJAUIMOHHBIM LIEHHOCTSIM POCCUUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITAa M OMbBITA JIEITEIBHOCTH B MPOLIECCE PEalr3allui OCHOBHBIX HAIPaBICHUUN
BOCMUTATEIbHOUN AEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaKaaHCKOT0 BOCTIUTAHMS

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBa)K€HUE
3aKOHA Y TIPABOIOPSIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM HESATEIbHOCTH TIPU CO3JAHUU
y4e€OHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W TMO3HABATEIBHBIX 3a71a4, BHITIOJHCHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMpENENsATh COOCTBEHHYIO TO3UIUIO 10 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSCHSITH €€;

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIFOJICH C Pa3HBIMU YOCXKICHUSMHU, KYJbTYPHBIMU IIEHHOCTAMHU U
COIMATBHBIM TIOJIOKEHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO BBHIMIOJHECHUS
y4eOHBIX, TI03HABATEJIBbHBIX M HCCIEIOBATEIBCKUX 3aJlad, YBaKUTEIHLHOTO
OTHOIIEHUS] K MHEHHUIO ONIOHEHTOB IMpU OOCYXIEHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NaTPUMOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKOM IPaKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAKEHHS K CBOEMY HapoOJlly, YyBCTBAa OTBETCTBEHHOCTH NEpEN
Ponunou, ropmoctu 3a cBOM Kpau, CBOO PoawHy, CBOM SI3BIK U KYJIBTYPY,
IPOIJIOE ¥ HACTOSIIIEE MHOTOHAILIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACJIEAHIO U MaMsITHUKAM MPUPOIbI,
nocTxeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUCKUX YYEHBIX B CTAaHOBICHHE U
pa3BuTHE OWOJIOTMH, TOHWMAaHUS 3HAUYCHHUS OWOJOTMM B TO3HAHUHU 3aKOHOB
MIPUPOJBI, B )KU3HU YEIOBEKA U COBPEMEHHOT'O OOIIECTBA;

uaeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro Cy/p0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIETO;



OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3IaHUIO CEMbU HA OCHOBE
OCO3HAaHHOTO MNPUHATUA LEHHOCTEM CEMEMHOW JKU3HU B COOTBETCTBUU C
TpaguLUMsIMU HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYasi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIICHHUI;

ITIOHMMAaHUE 3MOLUOHAIBHOTO BO3ICUCTBUS KUBOW MPUPOJBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@&KEHUIO B PAa3HbIX BHUIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIIATH KaUECTBA TBOPUYECKOM JIMYHOCTHY;

5) ¢usuueckoro BocnutaHusi, GopMHUpPoOBaHUS KYJbTYPbI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIArONMOJYYHs:

NOHUMAHUE U peanu3alus 370pOBOro M 0Oe30MacHoro o0pasza KHU3HU
(3mopoBoe  TUTaHWE, COOJIFOJCHUE THUTHMEHUYECKUX TPaBUI U HOPM,
cOaJTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
AKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K
cOOCTBEHHOMY (DU3UYECKOMY U IMCUXUUECKOMY 3710POBBIO;

MOHMMAaHWE 1EHHOCTU TMPAaBUJI HMHIAMBUIYAIbHOIO W  KOJJIEKTUBHOTO
0€301acHOT0 MOBEJACHUS B CUTYAIIMIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JTFOJIEH;

OCO3HAHUE TMOCIEICTBUA W HENPHUATHS BPEIHBIX NMPUBBIUCK (YMOTpeOIeHUs
aJIKOT0JIsl, HAPKOTUKOB, KYpEHUSI );

6) Tpy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPYlY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPY10It00u¢e;

FOTOBHOCTh K AKTMBHOW JAEATEIBHOCTH TEXHOJOTMYECKOM U COUHUAIBHOU
HAIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHLHO
BBITIOJIHATH TAKYIO AEATEIbHOCTD;

UHTEpEC K pa3nuHbIM cepam mpodeccnoHanbHON ASATEILHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOpP Oyaymed mpodeccnn W PeaTn30BHIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOPa30BaHHMIO Ha
NPOTSHKEHUU BCEU )KU3HU;

7) 3K0JOrn4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJE KaK HCTOYHHKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJOTHYECKOW KYyJIBTYpPhl: TPHOOpPETEHHE OIbITa
IUIAHUPOBAHUS TMOCTYIIKOB M OIEHKH WX BO3MOXHBIX ITOCICACTBUH JJIst
OKPY’KAIOIIEH CPEbI;

OCO3HaHUE TJI00ATBPHOTO XapaKTepa SKOJIOTUYECKHUX MpoOJIeM U MyTell ux
pelIeHuS;



CIIOCOOHOCTh HMCHOJIB30BaTh MPUOOpETaeMble MNpPU U3YYEHUH OHOJOTUH
3HAHUST M YMEHUS TMpPU pEUIeHUH TPoOJeM, CBSI3aHHBIX C PalMOHAJIbLHBIM
MPUPOJIONONIB30BaHUEM  (COOMIOJICHHE  TMpaBWJ  TOBEACHUS B  IPUPOJE,
HaIlpaBJICHHBIX HAa COXPAHEHHE pAaBHOBECHS B HKOCUCTEMAX, OXpaHy BHUJOB,
AKOCHUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JIEUCTBUH, NPUHOCAIIMX BpEd  OKPYKAIOIIEH
NPUPOAHON Cpejie, YMEHHE NPOrHO3MPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJICICTBUS MPEANIPUHUMAEMBIX JEUCTBUN U MPEJOTBPAIIATh UX;

HaJIM4YME Pa3BUTOTO SKOJIOTMUYECKOT'0 MBIIUICHHUS, YKOJIOTMYECKOU KYIbTYpHI,
OmbITa NesTEeNbHOCTH HKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHHKATHUBHON M COLUAIBHOM
PaKTUKE, TOTOBHOCTH K YYaCTUIO B MPAKTUYECKON JAEATETLHOCTH DKOJIOTUYECKOM
HaIpPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(OpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAyKHM M OOIIECTBEHHOW IMPAKTUKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM W YHTATEIBCKOW KYJIbTYphl KaK CpeACTBa
B3aUMOJECHCTBHS MEXIY JIFOJIbMU U NTO3HAHUS MUPA;

NOHMMaHHe creuuuku OUONOTMM KaKk HayKH, OCO3HaHUs €€ poiau B
(GbopMHUPOBaHUU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU LEJIOCTHOTO
Npe/ICTaBleHus 00 OKpYXKAloIleM MHpE Kak O €JIMHCTBE MPHUPOAbI, YeJIOBEKa U
oOmIecTBa, B IMO3HAHUM TPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NpodsieM
COXpaHEHHMsI IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMHU JII COBPEMEHHOW ITMBUIU3AIINMU:
oOecrieuyeHus: HOBOTO YPOBHSI Pa3BUTHUS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTHUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX  peliaTh  PeCcypcHbIe  MPOOJIEMBI  Pa3BUTHUS
YeJIOBEYECTBA, TTOMCKA MyTeH BBIXOJAa U3 IIO0ATBHBIX IKOJOTHUECKHX MPOOIeM U
oOecrieueHusi  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIBHOMY
MCIIOJIb30BAHUIO TIPUPOJHBIX PECYpCcOB W (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWHW OWOJOTHYECKUX 3HAHMA B MEIAX
MOBBIIEHUSI OOLIEd KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TIpaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHATBLHON TPaMOTHOCTH OOYYarOIIHXCS, (HOPMHPYEMOM
MIPU U3YUYEHUU OUOJIOTUH;

MOHUMAaHHUE CYIIHOCTH METOJIOB MO3HAHMS, HCIOJb3yEeMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH UCIOJb30BaTh MOJy4aeMble 3HAHUS [JIs aHajdu3a U
OOBSICHEHUS SIBIICHUI OKPYXKAIOIIEr0 MHUpPA U MPOUCXOASIIUX B HEM M3MEHEHUH,



yMEHHUE JieJaTh OOOCHOBAaHHBIE 3aKIIOYEHHS Ha OCHOBE HAy4YHBIX (AKTOB U
MMEIOIINXCS JAHHBIX C LEJIBbI0 NOJIYYEHUS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOATENBHO HCIIONb30BaTh OHOJOTUYECKUE 3HAHUA IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOH JESATEIBbHOCTH, T'OTOBHOCTH OCYILIECTBISATH
IIPOEKTHYIO U UCCIIEN0BATENBCKYIO NEATENBHOCT HUHANBUAYAIBHO U B TPYIIIE;

FOTOBHOCTh M  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO H
caM000pa30BaHUIO0, K AKTUBHOMY IIOJIYYEHHUIO HOBBIX 3HAaHUU MO OHMOJOrUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMHU.

METANPEIMETHBIE PE3YJIbTATBI

MeTaHpeIIMeTHBIC PE3YIbTAaTbhl OCBOCHUSI yqe6H0r0 npeamMeTa «buonorus»
BKIIFOYAKOT: 3HAYUMBIC [JIA (bOpMI/IpOBaHI/ISI MHUPOBO33PCHHA O6yan-OHII/IXCSI
MCKIAUCTUIIIIMHAPHBIC (MG)KHpG)IMCTHBIG) O6III€Hay‘{HBIe IMOHATHSA, OTPAXArOIINC
OCJIOCTHOCTH HaquOﬁ KapTHHBI MHpa H Cl'IeIII/I(l)I/IKy METOAOB IIO3HAHMHA,
HNCTIOJIb3YCMbBIX B CCTCCTBCHHBIX HayKaxX (BGIIIQCTBO, OHCPpIUsA, ABJIICHUC, ITPOUCCC,
CHUCTCMA, HaquLIﬁ q)aKT, IMPUHIMII, TUIIOTC3d, 3dKOHOMCPHOCTb, 3daKOH, TCOpU:I,
HCCIICI0BAaHUC, Ha6JIIOI[eHI/I€, N3MCPCHUC, OKCIICPUMCHT u z[pymx),
YHUBCPCAJIBHLBIC y‘IC6HBIC I[GﬁCTBPIH (HOSH&B&TGHLHLIG, KOMMYHHUKAaTHUBHBIC,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKIIMOHATBLHON
IPaMOTHOCTH H  COIMAJIBHOH KOMIICTCHIIMA OOYYaroIIHUXCs, CIOCOOHOCTH
oOyJaronuxcs UCTIOJTB30BaTh OCBOCHHBIC MEXTUCITUTUTMHAPHBIE,

MHPOBO33PEHYECCKHE 3HAHMUS M  yHHBEpCcalbHble ydeOHBIE JEHCTBUS B
ITO03HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpeaMeTHbIe pe3yJbTaThl OCBOCHMSI IPOTpaMMbl CpeIHEro oOIIero
00pa3oBaHUs TOHKHBI OTPaXkKaTh:

OBaagenue YHUBEPCAJIbHBIMU Y4eOHBIMH NMO3HABATEJIbHLIMH
JEeHUCTBUSIMMU:

1) 6a30BbI€ JJOTHYECKHE TeHCTBUSA:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IpoOJieMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

HCIIOJIb30BaTh MPH OCBOCHWM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS
(amanu3a, CUHTE3a, CpaBHEHMSI, KiIacCHU(pUKAIIHA, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHbIC MPHU3HAKH, YCTaHABINBATH
CBSI3M C APYTUMH TOHSATHUSIMH);

ONpeAessaTh IEJNH JEATEeIbHOCTH, 3ajlaBas IapamMeTpbl M KPUTEPUH HX
JTOCTHIKEHHS, COOTHOCUTH PE3YJIbTaThl ICATEILHOCTH C TOCTABICHHBIMH IEISIMH;

KCTOJIb30BaTh OMOJOTHYECKUE TIOHATHUS i1 OOBbSICHEHHS (DAKTOB W SIBICHUI
YKABOU IPUPOBI;



CTPOUTH JIOTUYECKHE PACCYXACHUS (MHIYKTUBHBIC, ICAYKTHBHBIC, TIO
aHAJIOTHH), BBISABIATh 3aKOHOMEPHOCTH W TIPOTHUBOPEUHS B pPacCMaTPUBAEMBIX
SIBJIICHUSX, (DOPMYITMPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHATh  CXEMHO-MOJICIbHEIC cpeacTBa  JUISL  TIPEACTABIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTaX, a
TaKkKe  TMPOTHBOPEYUH  Pa3HOTO  POJA,  BBIABICHHBIX B Pa3IUYHBIX
WH(OPMAITMOHHBIX HCTOYHUKAX;

pa3palaTbiBaTh IJIaH PEIICHUS MPOOJIEMBI C YYETOM aHAIM3a HMEIOIIUXCS
MaTePHAIILHBIX U HEMAaTepUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICATCILHOCTH, OIICHUBATh COOTBETCTBUE PE3YJIBTATOB
IIEJISIM, OLICHUBATh PUCKH ITOCJICACTBUH JCSITCIIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX peEabHOTO,
BUPTYaJILHOTO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HCHHBIX TPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKIE TeHCTBHUA:

BJIQJICTh HABBIKAMHU YYCOHO-UCCIICIOBATEIbCKOW M TPOCKTHOW JICSITEIILHOCTH,
HaBbIKAMU  pa3pelieHus Mpo0jeM, CIOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSTECILHOMY ITOMCKY METO/OB PEIICHUS MPAKTUYCCKUX 3a]1a4, IPUMCHCHHUIO
pa3IMYHBIX METOOB IMO3HAHUS;

UCTIOJh30BaTh pPA3IMYHBIE BHIBI JCATEILHOCTH IO TIOJYYEHUIO HOBOTO
3HaHWs, €ro HWHTEepPIPETalUU, MPeoOpa3oBaHUI0O M TMPUMEHEHHIO B YUEOHBIX
CUTYaIUSIX, B TOM YHCIIC TIPHU CO3AaHUH YIEOHBIX M COIIMAIBHBIX TPOCKTOB;

dopMupOBaTH HAYYHBIH THUI MBIILIICHUS, BIAETh HAYIHONH TEPMUHOJIOTHEH,
KITFOYEeBBIMU TIOHATHSMHU U METOaMH;

CTaBUTh WU (HOPMYJIHPOBATH COOCTBEHHBIC 3aJayd B 0O0pa30BaTEIIbHOU
JESATEILHOCTH Y )KU3HCHHBIX CUTYaIIHAX;

BBISIBIIATH TPUYMHHO-CJIICJACTBEHHBIC CBSI3W W aKTyaJIM3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ pelIeHUs, HaXOAWTh apryMEHTHhI IS JT0Ka3aTelbCTBA
CBOMX YTBEP)K/ICHHUI, 3a/1aBaTh MapaMETPhl U KPUTEPUH PEIICHUS;

aHANMM3UPOBATh TIOJNYYCHHBIE B XOJE PEIICHUS 3aJaddl  Pe3yJbTaThl,
KPUTUYECKU OIICHUBATh WX IOCTOBEPHOCTH, IPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBUSAX;

JlaBaTh OIICHKY HOBBIM CHUTYAaIlUsIM, OIICHHBATh MPUOOPETEHHBIN OIIBIT;

OCYIICCTBIISITh IEJICHANPABICHHBIA MOUCK TIEPEHOCa CPEACTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHHUS B TO3HABATEIBHYIO M TMPAKTUYECKYIO OO0JacTH
KU3HEEATECITHHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;



BBIJIBUTaTh HOBBIC WJEH, MpEAJiaraTb OPUTHHAIBHBIC MOAXOIBI U PEIICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, TOMYCKAIONINE ATbTEPHATUBHBIC PEIICHHS.

3) padora ¢ unpopmanmei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(pOpMAIUH (TEKCTE YYEOHOTr o
nocoOusi, HAyYHO-TIONMYJIAPHOW IJUTepaTtype, OHOJOTHYECKHX CJIOBapsAX U
CTIpaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETE), aHAIM3HPOBAThH
WHGOPMAITUIO PA3TUYHBIX BUAOB M (HOPM MPEICTABICHUS, KPUTUIECKH OIICHUBATH
€€ IOCTOBEPHOCTh M HETIPOTHBOPEUNBOCTD;

(GopMynupOBaTH 3aMPOCHl U MPUMEHSITh PA3TUYHbIE METONbI MPHU TOUCKE U
otOope Ouomornueckoil uHGOpPMAIUU, HEOOXOIUMON JJIsl BBITIOJIHEHUS YUYE€OHBIX
3azay;

npuoOpeTaTh OMBIT MCIOIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATH KyIbTYPy aKTUBHOTO MCTIOIB30BAHUS PA3TMYHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITETLHO ~ BBIOMpaTh  ONTHUMAJIbHYI  (GOpMy  TpEICTaBICHHUS
ononormueckoil mHPopMarmu (CXeMbl, TpaduKd, AUArpaMMbl, TaOIHIIBI, PUCYHKH
" 1pyroe);

UCTIOJh30BaTh HAYYHBIH S3BIK B KadecTBE CpeJACTBa MpH pabore ¢
Ouonornyeckoil uMHPOpMaNUEW: TPUMEHSATh XUMHUUYECKHe, (undyeckue W
MaTEeMaTUYECKUE 3HAKH U CUMBOJIBI, (OpMYIbl, abOpeBHATYypy, HOMEHKIATYpY,
UCIIONIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CMMBOJIMYECKHE  CpEICTBa
HaTJISTHOCTH;

BJaJIeTh ~ HAaBbIKAMHU  pAClO3HABaHUS M 3allUTHl  WHGOpMAINH,
UH(OPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH.

OgBiajeHue YHUBEPCATbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

1) o6menue:

OCYIIECTBIISITh KOMMYHHUKAIIUK BO BCeX cdepax KU3HHU, AKTUBHO y4aCTBOBATH
B JIMAJIOTe WJIM JUCKYCCHU MO CYIIECTBY OOCyKJaemMol TeMbl (YMEHHE 3aJaBaTh
BOMPOCHI, BBICKAa3bIBaTh CYXJACHHUS OTHOCUTENIBHO BBIMOJHEHUS MpeasiaraeMoi
3aJjauM, YYUTHIBaTh MHTEPECHl M COTJIACOBAHHOCTH MO3UIUH IPYIHMX YYaCTHUKOB
JMajora Uil JUCKYCCHH);

pacrno3HaBaTh HEBepOalbHBIE CpEACTBa OOIICHHS, IOHUMAaTh 3HAYECHUE
COLIMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIuil,
YMETb CMATYATh KOH(IUKTHI U BECTH MEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CTIOCOOAMU OOLICHHS] M B3aWMOJAEWUCTBHUSA, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBaXKUTEIbHOE OTHOIICHHUE K COOECEeTHUKY
U B KOppeKTHOU (hopme HopMynHpoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO W3JIAraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SA3BIKOBBIX CPEJICTB.



2) cOBMeCTHAsI IesITeIbHOCTh:

MMOHUMAaTh W MCIIOJb30BaTh MNPEUMYIIECTBA KOMAHIHOW M WHIWBUIAYAITbHOU
paboTHI MpHU pelIeHu OMOTOTrHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh
MIPUMEHEHUS TPYIIOBBIX (OPM B3aUMOACHCTBUS TIPU PEILICHUH Y4eOHOU 3a/1auu;

BBLIOMpATh TEMATHKY U METOJbl COBMECTHBIX JCHCTBUM C Yy4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJOT0 YJ€HA KOJUIEKTUBA;

NpUHUMATh I1€IM COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacrpenensTh pojau C Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIIEHUBATh KAa4e€CTBO CBOEr0 BKJIaJa M KaXKJAOTO y4YaCTHMKA KOMAaHIbI B
oOIIMiA pe3yNbTaT Mo pa3pad0TaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE TPOEKTHI, OIIEHHWBATh HJIEM C MO3UIMU HOBU3HHI,
OPUTHMHAIBLHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE TIOBEJICHUE B Pa3IMUHBIX
CUTYaIUsX, TPOSIBIISITh TBOPUYECTBO U BOOOPAKEHHUE, OBITH UHUITUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMU PEryJATUBHBIMY J1eHCTBUAMU:

1) camoopranu3amnusi:

UCIIOJIb30BaTh OWOJIOTUYECKHE 3HAaHMUS JUIsl BBISBICHUS MpoOJIeM H UX
pEIIeHHs B )KM3HEHHBIX U YUeOHBIX CUTYAITUSX;

BbIOMpAaTh HAa OCHOBE OMOJOTMYECKHUX 3HAHUN I1IeJeBble W CMBICIOBBIC
YCTAHOBKHM B CBOUX JEHCTBUSX M MOCTYIKaxX MO OTHOLICHUIO K KUBOW MPHUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh MMO3HABATEJIbHYIO NIE€SITENIbHOCTh, BBISBISATH
poOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1a4d B 00pa30BaTEIIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTyalUsAX;

CaMOCTOSITEJIbHO ~ COCTABJIATH IUIAH pPEIICHUs TNpoOJieMbl €  Y4ETOM
HMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAIMMOYTESHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JieaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH
3a pPELICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBaTh (POPMHUPOBAHUIO W TPOSBICHUIO IIMPOKOW DSPYAHUINH B
pa3HbIX OOJIACTSIX 3HAHUW, IOCTOSHHO IMOBBINIATh CBOW 00pa3oBaTENbHBIA U
KYJbTYPHBII YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CUTYyallUsiIM, BHOCUTb KOPPEKTUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th  HAaBbIKAMU  [O3HABAaTEJIBHOM  pEeQEKCMH Kak  OCO3HaHUs
COBEPIIAEMBIX JECHUCTBUA M MBICIUTENbHBIX MPOLECCOB, HUX pe3yJIbTaTOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI peQIIEKCUU NIl OLEHKH CUTYyalMH, BbIOOpa
BEPHOI'O pELICHNS;

YMETh OLICHUBAaThb PUCKH W CBOEBPEMEHHO NPUHUMATh PEIICHHUS IO HX
CHUKEHUIO;

IPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPH AaHAINU3E PE3YIbTATOB
NEATEIbHOCTH;

3) npuHsTHE CEOS M APYTUX:

OpPUHUMATH ce0sl, MTOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M AapryMEHTHl JAPYIMX MpPHU AaHAIU3E PE3YIbTATOB
NEATEIbHOCTH;

NpU3HABATh CBOE MPABO U MPABO JAPYTUX Ha OIMIHUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIUHU APYTOrO YEIOBEKA.

NPEAMETHBIE PE3YJIBTATHI

[IpenmerHbie pesynbTathl ocBoeHusi mporpamMmbl COO mo Ouonorun Ha
0a30BOM YpOBHE BKIIIOYAIOT crierupuyeckue s yueOHoro npeamera «buosorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUN MO OCBOEHWIO, UHTEPIPETALIMH U
peoOpa3oBaHUIO0 3HAHUN, BUABI JIEATEILHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUN B PA3IMUHBIX YYEOHBIX CUTYyalUsX, a TAKKE B PEaAIbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Ouoyiorueil. B mporpamme mnpeaMerHbie
PE3YNbTATHI IPEICTABIICHBI TI0 TOJIaM 00y4YeHUSI.

[IpenmeTHble pe3ynbTaThl OCBOEHUA ydyeOHoro mpeamera «buonorus» ¢ 10
Klacce NOJKHBI OTPAXKaTh '

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJM OUOJIOTHMH B CHCTEME HAYYHOTO
3HaHMSI €CTECTBEHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOM KapTHHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKIAJE POCCUNUCKUX U
3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OWONOTHH, (PYHKIIMOHATHHOU
IPAaMOTHOCTH Y€JIOBEKA JJI PEIICHUS )KU3HEHHBIX 33/1a4;

YMEHHE PaCKpbhIBaTh COJEPKaHHE OMOJOTHMYECKHX TEPMUHOB U TOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTabonm3M (OOMEH BEIECTB W TPEBpaIICHUE
SHEPI'uM), TOMEOCTa3 (CaMOPETYJISIUs), YPOBHEBASI OpPraHU3AIMS JKUBBIX CUCTEM,
CaMOBOCIIPOU3BeACHUE (PENPOYKIIMS ), HACTIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHUE Wu3JaraTb OHOJOTMYECKUE TEeOpuu (KJIETOYHAs, XpPOMOCOMHAsi,
MyTallMOHHAs, UEHTpajbHasg JOorMa MOJEKYJsipHON Ouonorum), 3akoHsl (I
Menpnensa, T. Moprana, H. 1. BaBunoBa) u yuenust (0 HeHTpax MHOrooOpasus u



MIPOUCXOXKIEHUS KyIbTYpHBIX pacTeHuid H. 1. BaBuiioBa), onpeaensiTh rpaHULIbI
UX IPUMEHHUMOCTHU K )KMBBIM CUCTEMAaM;

yMEHHUE BIaJETh METOJAMHU HAYYHOTO TTO3HAHUS B OUOJIOTHUU: HAOIIOICHUE U
ONMCAHUE MKUBBIX CHCTEM, IMPOLECCOB U SBIECHUW, OpPraHU3alUs U MNPOBEIACHUE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABMIXKEHUE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIY HCCIEIyeMbIMU BEJIMUYUHAMH, OOBSICHEHUE TMOTYyYEHHBIX
pe3yJIbTaTOB, HUCMOJIb30BAHHBIX HAYYHBIX MOHSITUWA, TEOPUU U 3aKOHOB, YMEHHUE
JI€NIaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
DYKapUOT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
IPOIIECCOB: OOMEHA BEIIECTB U MPEBpPAICHUS dHEPTUU B KJETKe, (OTOCUHTERA,
IJIACTUYECKOTO0 W DHEPreTUYecKoro OoOMEHa, XEMOCHHTEe3a, MHTO3a, Meio3a,
OIUIOJIOTBOPEHUS, PA3MHOXKEHMS, WHIWBUAYAJIbHOIO Pa3BUTUSl OpraHu3Ma
(oHTOTEHE3);

yMEHUE MPUMEHATHh TMOJIYYEHHbIE 3HAHUS ISl OOBSICHEHHS] OHMOJIOTHYECKHUX
MPOIIECCOB U SIBJICHUH, JJIsl IPUHATHUS MPAKTUYECKUX PEUICHUI B MOBCEIHEBHOM
KU3HM C IeJbl0 obOecredeHus: 0e30MacHOCTH CBOEro 370pPOBbS U 370POBbS
OKPY>KAIOITUX JIHOJIeH, COOJIIOICHUSI HOPM T'PAaMOTHOTO MOBEACHHUS B OKPYIKAIOIICH
NPUPOJHON cpelle, MOHMMaHUE HEOOXOJUMOCTH WCIOIB30BAHUS JTOCTHXKEHHM
COBPEMEHHOM ouosoruu U OMOTEXHOJIOTUH TUISt palMOHAIBLHOTO
IPUPOIONOJIB30BAHUS;

YMEHUE pelaTh JJIEMEHTApHbIE TEHETUYECKHE 3aJauyd Ha MOHO- H
IUTUOPUAHOE CKpEIIMBAaHUE, CLEIJIEHHOE HACIeOBaHUE, COCTABISTh CXEMBI
MOHOTHOPUTHOTO CKpPEUIMBAHUS I TPECKa3aHusl HACIEIOBaHUS MPU3HAKOB Yy
OpraHU3MOB;

yMEHHE BBHITIONHATH J1aOOpaTOpHBIC W TpaKTUYeCKue padoThl, COOJI0IAThH
npaBuia Ipu pabore ¢ yueOHBIM 1 J1a0OpaTOPHBIM 000PYI0BAaHUEM;

yMEHHE KPUTUYECKH OIICHUBATh H HWHTEPIPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTUYECKOTO COJEP)KaHUS, BKIIOUAIONIYIO TICEBJOHAYYHBIC 3HAHHS U3
Pa3TUYHBIX HCTOYHUKOB (CpPEeICTBa MacCOBOW MH(OpMAIMU, HAyYHO-TIOMYJISIPHBIC
MaTepHalibl), STUYECKHUE aCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUNA B OHOJIOTHH,
MEJIULINHE, OMOTEXHOJIOTUY;

YMEHUE CO37aBaThb COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOIIEHUS,
00001mast OnoorMdecKyro WH(PpOpMaII0 U3 HECKONIBKUX HCTOYHUKOB, TPAMOTHO
MCITOJIb30BATh OHSITHIHBIN armapaT OMOJIOTHH.

[IpeameTHBIe pe3ynbTaThl OCBOCHHUS ydeOHOro mpeamera «buonorus» ¢ 11
Kjacce TOMKHbBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJOTHH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHPOBAHMM COBPEMEHHOW €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpPa M HAy4YHOTO MHPOBO33PEHMs, O BKIJIAJl€ POCCHUICKUX U
3apyO€KHbIX y4YEHBIX-OMOJIOTOB B pa3BUTUE OWUONOTUH, (PYHKIIMOHAILHON
IPaMOTHOCTH YEJIOBEKa JJI pElIeHUs KM3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJAEPKaHHE OMOJOTHMYECKHX TEPMHUHOB W TMOHATHM:
BU/I, TIOMYJISALUSI, TeHOPOH, PBOIOLHNS, ABMKYIINE CUIIbI ((DaKTOPHI) SBOJIOIUH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTHYECKHUE (PaKTOPBHI,
OKOCHUCTEMA, TMPOJYIEHThI, KOHCYMEHTBI, PEAYLEHThl, 1EeNU MHUTAHUS,
9KOJIOTUYECKasl MUpaMuia, OUoreoreHo3, onocdepa;

yMEHHE u3JlaraTh OWOJIOTMYEeCKHEe TeopuH (PBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOpHsl DBOJIOLMH), 3aKOHbl W 3aKOHOMEPHOCTH
(3apogapimeBoro cxoncrea K. M. bapa, depenoBanusi riaBHBIX HampaBICHUN H
nyteil oo A. H. CeseprioBa, yuenust o 6uochepe B. . Bepnanuckoro),
OTPENICNATh TPAHUIIBI UX MPUMEHUMOCTH K KHUBBIM CHCTEMaM;

yMEHHE BIAJEeTh METOAaMHU HayYHOI'O0 NO3HAHUS B OMOJIOTUU: HAOIIOJEHUE U
OMMCAHME >KUBBIX CHUCTEM, MPOLIECCOB U SIBICHHM, OpraHu3aius U MpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBIABICHHE
3aBUCUMOCTH MEXIY HCCIEAyeMbIMU BEJIWYMHAMHU, OOBSCHEHUE IMOJIYYCHHBIX
PE3yNIbTATOB, UCIOJIb30BAaHHBIX HAYYHBIX MOHATHUH, TEOPUN M 3aKOHOB, YMEHHUE
JienaTh BBIBOJbBI HA OCHOBAHUU ITOJIYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJEIATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJSALMA, MPOAYIEHTOB, KOHCYMEHTOB, pPEIyIEHTOB,
OMOreolleHO30B U DKOCHUCTEM, OCOOEHHOCTH TMPOLIECCOB: HACIEACTBEHHOM
U3MEHUYMBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUs, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS DKOJOTHYECKUX (PAKTOPOB Ha OpPraHU3MBI, IEpPEHOCa
BEIIECTB M IOTOKAa JHEPrUM B DKOCUCTEMAX, AHTPOIOTE€HHBIX H3MEHEHUN B
HPKOCUCTEMAX CBOEM MECTHOCTH, KPYrOBOpOTa BEHIECTB U OHUOTCOXUMHYECKUX
ITUKJIOB B Onocdepe;

yYMEHHE TPUMEHSTH MOJTYYEHHBIE 3HAHUSA IS OOBSCHEHUS OMOIOTHYECKUX
MPOLECCOB U SIBIICHUM, U1l NMPUHATUSA NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C LeIbl0 oOecreyeHuss Oe30MacHOCTH CBOEro 3J0POBbS M 370POBbs
OKPY’KaIOILKX JII0/IeH, COOIOEHHUSI HOPM IPaMOTHOTO MOBEJCHUS B OKPY KaroIIei
OPUPOJTHOM cpelie, MOHUMaHHE HEOOXOJUMOCTU HCIOIb30BaHUS JOCTHKEHUIM
COBPEMEHHON OMOJIOTUH ISl PALIMOHAIBHOTO IPUPOIOIIOIB30BAHUS;

yYMEHHE pemiaTh dJeMEHTapHbIE OMOJIOTUYECKUE 3a]]a4l, COCTABISITH CXEMBI
MepEeHOCca BEIIECTB U DHEPTUU B IKOCUCTEMAaX (LIEMH TUTaHus );

YMEHUE BBIMIOJHATh J1aOOpAaTOpHBIE W MpaKTUYECKue padoThl, COOII0IAThH
mpaBwiIa mpu paboTe ¢ y4eOHBIM U Ta00PaTOPHBIM 000PYAOBAHHEM;

YyMEHUE KPUTHYECKH OIICHUBAaTh U HWHTEPIPETUPOBATH HH(POPMALIHIO
OMOJIOTUYECKOTO  COJAEP)KaHUsA, BKIIOYAIOIIYIO IICEBJOHAYYHBIE 3HAaHMUS U3



pPa3IUYHBIX UCTOYHUKOB (CpeICcTBa MACCOBOW MH(OpMaALMKU, HAYYHO-TIOMYJIsIpHbIE
Marepualbl),  paccMaTpuBaTh  TJIOOAJIbHBIE  DKOJOTUYECKHE  MPOOJIEeMbl
COBPEMEHHOCTH, ()OPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO NO3ULHIO;

YMEHHE CO037aBaTh COOCTBEHHbIE IMCBMEHHBIE W YCTHBIE COOOIIECHMS,
000011251 OMOOrMYecKyt0 UHPOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BaTh NOHITUIHBIN anmnapaTt OMOJIOTHH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3aeoB H TeM nmudpoBLIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 b 2 )
HOJIOTHA faK Hayka 0.5 https.//m.edsoo.ru/7f41c292
2 JKuBbIE CHCTEMBI U KX OPraHU3alys 1 bubmorexa HOK
P i https.//m.edsoo.ru/7f41c292
bu6mmoreka [IOK
X i 1
3 MMHYECKHI COCTaB M CTPOEHUE KIETKH 8 httos://m.edsoo.ru/ 7416292
bu6mmoreka [IOK
4 XK 6
HMSHEACATETLHOCTE IIICTKH https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubmuorexa [JOK
OPraHu3MoOB https.//m.edsoo.ru/7f41c292
HacnenctBeHHOCTE U UBMEHUYUBOCTD bu6mmoreka [JOK
6 8 15
OPraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bu6mmoreka [JOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
8 P 1
C3CPBHOC BpeMA https.//m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [IOK
1 buonorus B cucreme Hayk 1 https.//m.eds00.ru/863e6122
https.//m.edsoo.ru/863e632a
Merto1bl TO3HAHUSA KUBOU TPUPO/IBI.
[IpakTnueckas padora Ne 1
2 «Mcnonb30BaHue pa3TuIHBIX 1 0.5 bubmorexa OK
p ' https://m.edsoo.ru/863e6122
METO/I0B IIPU U3YUYEHUU
OMOJOTHYECKUX OOBEKTOB
3 Bbuonoruueckue cUCTEMBI, TPOLIECCHI 1 bubmuorexa [JOK
U UX U3y4YCHHE https://m.edso0.ru/863e6564
4 XuMHYECKu cocTaB KiIeTKH. Boja u 1 bubmuorexka [JOK
MUHEpPaIbHBIE COJIA https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CITKH. LOCTAB 1 CTPOCHHE DEIKOB https.//m.edso0.ru/863e6b72
DepMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
pabota Ne 1 «M3yuenue bubnuoreka [IOK
6 . 1 0.5
KaTaJIUTUYECKON aKTUBHOCTH https.//m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTalasbl)»
bu6mmoreka [JOK
7 I 1
YraeposL. Ji https://m.eds00.ru/863e6870
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bubmuoreka [JOK

8 Hywrentonsie KieroTs. AT® hitps://m.edso0.ru/863e6d5¢
9 Hcropus u MeTo1bl U3y4EHHUs bubnuorexa [JOK
KieTku. Knerounas teopust https://m.edsoo.ru/863e6e88
10 Knerka kak nenocTHas xKuBas
cucrema
CtpoeHnune syKapuoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydeHne cTpoeHus KIETOK bubnuorexa [JOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 05 https://m.edsoo.ru/863e6ff0
OaxkTepuil 01 MUKPOCKOTIOM Ha https://m.edsoo.ru/863e716c
TOTOBBIX MUKpOITIpernapaTax u ux
OTIMCAHUE
bu6mmoreka [IOK
12 OOMEH BELIECTB WX META00IN3M httos://m.edsoo.rW/8636766¢
bu6mmoreka [IOK
13 dorocuiites. XemocHires https://m.edsoo.ru/863e7c¢98
. bu6mmoreka [JOK
14 dueprerueckuii oomen https://m.edsoo.ru/863e7aae
’KuszHeHHBIN MK KIeTKU. [{enenue
KJIeTkd. MuTto3. JlaboparopHas BuGmiorexa LOK
15 pabota Ne 3 «HaGnrogeHue MuTo3a B 0.5 httos://m. edsoo.ru/863e7dcA
KJIETKaX KOHUMKA KOpeIlIKa JTyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunres Oenka. Peakims bubnuoreka [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancnsanus — 6uocuHTe3 Oenka https://m. eds00.r /86367966
18 Hexnerounsie (hopMbl )KU3HU — bubnuorexa [IOK
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BUPYCBI

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

bubmuoreka [JOK

19 @opMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https.//m.edsoo.ru/863e831e
. bubnuorexa [JOK
20 Meiios https.//m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE MOJOBBIX
kjeTok. Omo10TBOpEHUeE.
21 JlabopaTtopnast padota Ne 4 05 bubnuorexa [JOK
«M3ydeHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOTIpEIiapaTax»
29 WNHnuBuayanbHOE pa3BUTHE bubnuoreka [IOK
OPraHu3MoOB https.//m.edso0.ru/863e8436
23 ['eneTnka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTH U N3MEHYHNBOCTHU https://m.edsoo.ru/863e36f2
3aKOHOMEPHOCTH HACJIeI0BaHUS
24 MpU3HAKOB. MOHOTHOpHIHOE bubmmorexa [TOK
https:.//m.edsoo.ru/863e3878
CKpeIllUBaHHE
JlurnOpuHoe CKpeInBaHue. 3aKOH BuGmiorexa LOK
25 HE3aBHCHUMOI'O HACJICIOBAHUS
https:.//m.edsoo.ru/863e39a4
MIPU3HAKOB
CueruieHHOE HaclleZJOBaHKe
npusHakoB. JlabopaTtopHas pabora
%6 Ne 5 «M3yuyenue pe3yapTaToB 05 bubnuoreka [IOK
MOHOTHOPHUHOTO U JUTUOPUIHOTO https:.//m.edsoo.ru/863e8c60
CKpEeIUBaHUS Y IPO30(UITBI HA
TOTOBBIX MUKpOIIpenapaTax»
27 I'enetuka nmoma. HacaemoBanue bu6nmoreka [JOK



https://m.edsoo.ru/863e7540
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IIPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

https.//m.edsoo.ru/863e3c60

N3menuyusBocts. Henaciencrsennas
M3MEHUYMBOCTB. JlaboparopHas

08 pabora Ne 6. N3yucHwue 05 bubnmoreka [JOK
MOIU(PUKAITUOHHON H3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
MMOCTPOCHUE BAPUAIIMOHHOTO Psifa U
BAPUALIMOHHON KPUBOI»

HacnencrBeHHast "BMEHYMBOCTb.

29 JlabopaTtopHnas pabota Ne 7. 05 bubnuorexa [JOK
«AHamM3 MyTanuil y Apo30Quiisl Ha https.//m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIpETIapaTax»

bu6moreka [IOK

30 Peneriia ueropexa https://m.edsoo.ru/863e8d78
Peseprubriit ypok. O6001eHIE TIO

31 teMme «HacnencTrBeHHOCTh U
W3MEHUYUBOCTbh OPraHU3MOBY

32 Ceneknus Kak HayKa M TIpoIiecc bubmorexa LOK

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

13 MeTobl 1 JOCTHXKEHUS CETICKIINU bubmuorexka [JOK
pacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

2 buoTexHosiorus kak oTpacib bubnuoreka [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3YJIbTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 06pa3oBaHMs

CdhopMupOBaHHOCTh 3HAHWUH O MECTe W POJHM OHOJIOTHH B CHCTEME
Hay4HOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (HOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUpa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIQJIE POCCHUUCKHX W 3apyOekKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (HYHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa MJIA PEIICHHS

JKM3HCHHBIX 3aJ1a4

YMeHHne packphiBaTh COJACp)KAHWE OHMOJOTHYECKUX TEPMHUHOB U
TIOHSATHN: KU3Hb, KIETKA, OpraHu3M; MeTa0om3M (0OMEH BEIIEeCTB U
MpEeBpAIllEHUE HHEPruH), TOMEOcCTa3 (caMOperyysiuus), YpOBHEBas
OpraHu3aIus KUBBIX CHUCTEM, CAaMOBOCIPOHM3BEICHUE (PETPOITYKIINS),

HACJICACTBEHHOCTh, U3MCHYNUBOCTL, POCT U Pa3BUTUC

YMmenue uznarate OMOJIOrHYECKHUe TEOpUH (KJIETOUHAsi, XpPOMOCOMHas,
MyTarmoHHas), 3akonsl (I'. Mennens, T. Moprana, H.M1. BaBunosa) u
yueHus: (0 IEHTpaX MHOrooOpas3us U MPOUCXOKICHHS KYJIbTYPHBIX
pactenuii H.W. BaBunoBa), onpenensaTh rpaHUIbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaaACTb MCTOAAMHW HAYYHOI'O IIO3HAHHA B ouoa0THU
(Ha6J'IIOI[eHI/Ie U ONHMCAHUE XHUBBIX CHCTEM, IIPOLCCCOB H HBHCHHﬁ;
OpraHu3anuia u IIPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA,
BBIABHKCHHUC THUIIOTE3bI, BBISIBJICHHC 3aBUCUMOCTHU MCKIY
HCCICAYCMBIMH BCIIMYMHAMU, 00BICHEHHE INOJIYYCHHBIX PE3YIIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOprI U 3aKOHOB; YMCHHUC

ACJIaTh BIBOABI HA OCHOBAHUHU ITOJTYUCHHBIX pe3yn]':>TaTOB)

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIEIATH CYHICCTBCHHBIC TIIPHU3HAKH BHUPYCOB, KIICTOK
IIPOKapuoOT MU ISYKAPUOT, OJHOKJICTOYHBIX W MHOTOKJIICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB n
IMpEeBpallICHUA OSHEPrunu B KIICTKE, q)OTOCI/IHTGSa, IIaCTHYCCKOTO H
OHEPTCTUYICCKOTO O6MCH8., XCMOCHHTC3a, MHUTO34, Meﬁ03a,
OIINIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHA

opranusMa (OHTOT€He3)




YMeHue TNpUMEHSATh TOJyYeHHBbIE 3HAaHUS I OOBSICHEHUS
OMOJIOTUYECKUX TPOIECCOB U SBICHHM, JUIS MPUHATHS MPAKTHYECKUX
pelIeHHi B IIOBCETHEBHOM KM3HH B LIEJSIX oOecriedeHns: 6e301nacHOCTH
CBOETO 3JI0POBbS U 3I0POBbS OKPYKAIOIIMX JIFOJICH, COOTIONEHUS HOPM
rPpaMOTHOTO TMOBEJAEHUS B  OKPYKAIOWIEH TNPUPOJHOU  CpEIE;
NOHUMAaHHE HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTIDKEHHH
COBPEMEHHOW OHONOTMM W OWOTEXHOJIOTHH Uil PAlMOHAIBHOTO

IPUPOJIONIOJIB30BAHUS

Ymenue pemiatb SJCMCHTAPHBIC TCHCTUYCCKUC 3aa4yd Ha MOHO- H
I[I/IFI/I6PI/I)IHOC CKpCIIMBAHUC, CHCINNICHHOC HACICAOBAHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIMBaHUA JIIA npeacKazaHusa

HacCJI€OOBaHUW ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHbIE W MPAaKTUYECKUE paboThI,
coOnoAaTh mpaBwia OpU paboTe ¢ Y4eOHBIM U J1aOOpPaTOPHBIM

000pyI0BaHHEM

YMeHue KpUTHYECKH OLEHHWBATh U HHTEPIPETUPOBATH MH(MOPMALUIO
OMOJIOTHYECKOTO COJEPKaHUsI, BKITIOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
13 pa3uuHbIX UCTOYHUKOB (CMMU, HaydHO-TIOMYJIIpHBIE MaTEpHAIIbI);
STHUYECKHE AaCIHeKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOTHI

10

YMeHne co3iaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHHUS,
00001m1ass 6MoIOTHUECKYI0 HHPOPMAIUIO U3 HECKOJIbKHX MCTOYHHKOB,

I'PaMOTHO HCIIOJIb30BATH MMOHSATUMHBINA alrapar OuoJIOrun

ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEPKAHUS
1 buonorus xak Hayka
11 buonoruss — Hayka o xuBoil mpupone. Ponp Ouonormu B QopMHUpOBaHUHU
' COBPEMEHHOU HayuHOH KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK
MeTtonpl TMO3HAHUS KUBOW MPUPOAB! (HAOIIOJEHHE, SKCIIEPUMEHT, OTMHCAHUE,
12 u3MepeHue, Kiaccudukamus, MOJEIUPOBaHHE, CTaTHUCTHYeCKas o0paboTka
JAaHHBIX)
2 JKuBbie cucTeMbl U UX OpraHu3anus
21 XKusbie cuctembl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus: Owonoruu. CBoMCTBa

OuocucTeM 1 uX pasHooOpasue




2.2

YpoBHH OpraHu3anuu OHOCHUCTEM: MOJICKYJISPHO-TEHETHYECKUH, KIETOUYHBIH,

OpraHu3MEHHBIH, MOMYISIIHOHHO-BUI0BOH, SKOCHUCTEMHBIH, OHOChepHBIH

XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH

31

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DIIEMEHThI: MAaKpOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojga u MuHepanbHble BemecrBa. OyHKIMM BOIbI U

MHHCPAJIbHBIX BEIICCTB B KIICTKE. HOI[I[Gp)KaHI/IC OCMOTHYECKOTO OajaHca

3.2

benku. CocrtaB u crpoeHue O€NKOB. AMHHOKHCIOTHI — MOHOMEpHI OEJIKOB.
He3zameHumMble M 3aMEHUMBbIE AMMHOKUCIOTHL. AMUHOKHUCIOTHBIM COCTaB.
YPOBHU CTPYKTYpbl O€IKOBOW MOJIEKYIbI (IEpBUYHAs, BTOPUYHAs, TPETUYHAS U
YeTBepTUYHasl CTPYKTypa). XHUMHUYECKHE CBOIcTBa OenkoB. buosornueckue
(GyHKIMM OENKOB.

®epMeHThl — Ouosoruueckue kartanmzatopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyocTtparHas cnenuduanocts. Kodepmentsl. Butamuabl. Otauuus

(hepMEHTOB OT HEOPTAaHUYECKUX KaTaIM3aTOPOB

3.3

VYrneBoasl: MOHOcaxapuabl (TIIOKO3a, pr003a U Ae30KcHpru003a), Aucaxapuibl
(caxapo3a, JakTo3a) W TOJUCaxapuabl (Kpaxmayi, TJIWKOTEH, IeJIII0JI03a).
bronornveckne QyHKIMH YTIEBOIOB.

Jlunuael:  TpumMnepuasl,  crepouabl,  docomunuabl.  ['mapodunsHO-
ruapodoOHeie cBoiicTBa. buosormueckue dyHkuum gunuaoB. CpaBHEHHE

Yrii€Bo40B, OCIKOB U JIMIIUI0B KaK HCTOYHHUKOB S3HEPIUn

34

Hyxkneunossie kucnotel: JIHK u PHK. Hykieotnapsl — MOHOMEpPBI HYKIEMHOBBIX
kucioT. Crpoenne u ¢ynkumm JIHK. Crpoenne n dynxkuum PHK. ATO:

CTpPOCHHE U PYHKIINH

35

L[I/ITOJ'IOFI/IH — HayKa O KJICTKE. Knerounas TCOPHU. MCTO,HBI HN3Y4YCHHS KIICTOK

3.6

Krnerka xak nenoctHas xuBas cucrema. OOIIue NMPU3HAKH KIETOK: 3aMKHYTast
HapyxHas MmemOpana, moJekynbl JIHK kak renermdeckuil ammapar, cucrema

cuHTe3a Oelka

3.7

Tunsl KIeTOK: yKaproThyeckas U nmpokapruotudeckas. OCOOEHHOCTH CTPOCHHS
npokapuoTuueckoil  kinetku. Kierounas crtenka Oaktepuil.  CTpoenue
JYKapUOTHYECKON KJIeTKU. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >KMBOTHOU H

I'pUOHON KIIETKU

3.8

IloBepXHOCTHBIE CTPYKTYpBI KIETOK — KIETOYHAs CTEHKA, TIIMKOKAIMKC, HX
¢ynkuuy. [Tnazmarnyeckas memoOpana, e€ cBoiicTBa U pyHkIMuU. [{uTomiazma u eé
opradouipl. OHOMeMOpaHHbIE OpPraHOWAbI KJIETKU: SHAOMJIa3MaTHYecKas CeTb
(QIIC), ammapat ['onbku, Jm30ocoMbl. [loyaBTOHOMHBIE OPraHOMIbI KIIETKH:
MUTOXOHAPUH, IUIacTUAbL. IIpoMcXOoXkIeHHEe MUTOXOHAPUN M IUIacTHA. Buusl

IaCcTu . HeMeM6paHHLIC OpraHoOuAbl KJICTKU: pI/I6OCOMBI, KJICTOYHBIN HCHTD,




PECHUYKH, KI'yTUKHA. DYHKIIMKM OPraHOUI0B KIETKU. BriroueHus

3.9

Snpo — perynsaTopHblii neHTp kieTkd. CTpoeHue sjpa: siaepHas 000JOoYKa,

KapuoIlIa3Ma, XpPOMATHH, IPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEECTB B KIIETKE

X(HSHCI[G?[TGJII)HOCTI) KIICTKHU

41

OOMeH BemiecTB, WM MeTa0OIM3M. AcCUMIIIAIUS (TUIaCTHYECKHid OOMEH) H
JUCCUMUIISLINS (PHEPTETHYECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO TpoIecca
Merabonau3Ma. Tunbel oOMeHa BelecTB: aBTOTPO(dHBIN U rerepoTpodHslid. Ponb

(hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAILIEHUN SHEPTUH B KIIETKE

4.2

®dotocunrte3. CBeroBas u TeMHOBas (a3wpl PporocuHTEe3a. Peakuu Gportocunresa.
DddexTuBHOCTH PoTOCHMHTE3a. 3HAYEHUE (POTOCHMHTE3a IS KU3HU Ha 3emile.
Brnustaue ycnoBuit cpeapl Ha (GOTOCHHTE3 M CIOCOOBI TOBBIIIEHUSI €TO
MIPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XemocuHTe3. XEeMOCHHTE3UpYyIolue OakTepuu. 3HaueHHEe XEMOCHHTe3a [UIs

JKU3HU Ha 3eMiie

4.3

DOHepreTudeckuii oOMeH B KieTke. PacimeruieHne BeMIECTB, BBIJCICHUE U
AKKyMYJIUPOBaHUE OHHEPrUU B KIETKE. OTambl DJHEPrEeTHYECKOr0 OOMEHa.
I'mukonus. bpoxenne m ero Buabl. KHcCiopogHOEe OKHUCIECHHWE, WM KJIETOYHOE

neixanue. DPGHEeKTUBHOCTh YJHEPTETUIECKOTO 0OMEHa

4.4

Peakiun matpuunoro cuntesa. I'enernueckas uadopmarnus u JJHK. Peanuzammst
reHeTH4YecKon uHpopMaruu B KiIeTke. ['eHeTHueckwil KOJ W €ro CBOWCTBA.
Tpanckpunius — marpudnblii cuaTe3 PHK. Tpancmaumst — O6uocunTes Oernka.

KoaupoBanue amunokucnot. Posis pubocoMm B GrocuHTe3e Oenka

4.5

Hexnerounsie ¢dopmbl )u3HH — BUpPYCHL. Mctopusi oTkpeiTusi BupycoB (/.M.
NBanoBckuii). OcoOEHHOCTH CTPOCHUS M JKU3HENEATEIHHOCTH BUPYCOB.
baktepuodaru. bone3sHu pacTeHuid, >KUBOTHBIX U 4YEJIOBEKa, BBI3bIBAEMBIE
Bupycamu. Bupyc nummyHnonedpunurta yenoseka (BUY) — Bo3dynurens CIIN/da.

[Ipodunaktrka pacnpocTpaHeHUSI BUPYCHBIX 3a00JI€BaHHIA

PasmHoxeHue u HHAWBUAYAJIIBHOC PAa3BUTUC OPIraHU3MOB

51

Kierounelii 1Mk, WiIM JKU3HEHHBIM LUK KiIeTkh. MHTepdasza u MuTo3.
[Ipouiecchl, mpoTekatomue B uHTepdaze. Permmukanus — peakiuss MaTpU4YHOTO
cureza J[HK. Ctpoenue xpomocoM. XpoMOCOMHBIM Habop — KapHOTHIL.
JIMMIIONAHBIE M TalIOWJHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMaTHIBIL.
[uronornyeckue OCHOBBI PA3MHOXKEHUS W HMHAMBUIAYAJbHOTO Pa3BUTUS
OpraHU3MOB.

Henenne kierkm — murto3. Cragum murtosa. [Ipouecchl, mpoucxojsiive Ha

PAa3HBIX CTAAUAX MUTO34A. buonorndyeckuii cMBICI MUTO3a




5.2

@opMBl pa3MHOXKEHUS OPraHU3MOB: Oecrojioe U mosioBoe. Bumsl Gecrosoro
Pa3sMHOXEHHS: JIeJICHHE HaJBOE, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHHe, BEreTaTuBHOE Pa3MHOXKEHUE. HckyccTBeHHOE

KIIOHHUPOBAHUEC OPraHU3MOB, €0 3HAYCHHUEC JId CCIICKINN

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTINYNSA OT OECOJIOrO.
Meiio3. Craguu wmeiio3a. Ilpouecchl, mpoucxonsuiue Ha CTaausx Meiosa.
[ToBenenne xpomocoM B Meiro3e. KpoccuHroBep. buonorndeckuidi CMbICH U

3HaYEHUE Mei03a

5.4

l'ameTtorene3 — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losoBbIE
KCJIE3bl: CEMCHHUKU U SAWMYHUKU. O6pa3013aHI/Ie " pa3BUTHUC IMOJIOBBIX KJICTOK —
ramer (crepMaTro3ou, AileKiieTka) — cuepmaToreHe3 u ooreHe3. OcoOeHHOCTH

CTPOCHHUS SIMIEKIIETOK U criepMaTo3ounioB. OmnonoTBopenue. [lapreHorenes

5.5

WnnuBuayansHoe  pa3Butue  (OHTOTEHE3).  OMOpHOHAJIbHOE  pa3BUTHE
(ambpuorenes). Dtambl SMOPHOHAIEHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npobneHue, ractpynsauus, opraHoreHe3. IloctamOpuonansHoe pasButhe. Turmbl
MOCTAMOPHOHAIBHOTO Pa3BUTHUS: MpPsIMOE, HENpsMoe (JIMYMHOYHOe). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
YpOJCTBA.

Poct u pazsutue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,

CTaauu pa3BUTHA

HaCJ'Ie,Z[CTBeHHOCTI) 1 USMCHYMBOCTDb OPIraHMN3MOB

6.1

[Ipenmver u 3agauun reHetuku. Mcropus pa3BuTusi reHeTUKU. Bkiaa poccuiickux
U 3apyOeXHbIX Y4YEHBIX B pa3BUTHE TEHETHKU. MeToJpl TeHETHKH
(ruGpuonoruyecKui, UTOT€HETHYECKUH, MOJIEKYJIIPHO-T€HETUYECKHIA ).
OcHoBHbIE TeHeTHUYECKHE MOHATHS. ['eHeTnueckass CHMBOJIMKA, HCIOIb3yeMas B

cxemax CerH_[I/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HacCJeI0OBaHUs MPHU3HAKOB, yCTaHOBIeHHbIe [. Menzaenem.
MonorubpuaHoe ckpeugBanue. 3akoH eIuHOo00pa3us THOPHIOB IMEPBOTO
nokosieHusi. [IpaBmwiio nOMHMHUpOBaHMS. 3aKOH paclICNJICHUS MPU3HAKOB.
l'unoTe3a ynctoTel ramet. [lonHOE M HEMOIHOE JOMUHUPOBAHUE.

JuruOpuaHoe cKpelivBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBAaHUS MPHU3HAKOB.
[{uToreHeTnvyeckre OCHOBBI AUTMOPUIHOTO CKpEIIMBaHUS. AHaJIH3UpPYIOIIee
ckpeniuBanue.  Vcnosp3oBaHME — aHANM3UPYIOMIETO  CKPELIMBAHUSA  JUIS

ONpCACIICHUA I'CHOTHUIIA ocobu

6.3

CLIeHJ'IeHHOG HacCJICAOBAaHUC ITPHU3HAKOB. PaGora T. MopraHa o CHCIUVICHHOMY
HacCJICOJOBaHHIO T'CHOB. HapymeHHe CHOCTIIICHUA T'CHOB B pe3yiIbTaTe
KPOCCHHI'OBCPA. XpOMOCOMHaﬂ TCOpUA HACJICACTBCHHOCTH. I'enetnueckue

KapThl.




I'enetnka mona. XpOMOCOMHOE OIPEICICHUE IM0JIa. AYTOCOMBI M TOJIOBBIC
XpOMOCOMBI. I'omorameTHBIE U TCTCPOTraMCTHLIC OPTraHU3MBI. HaCJIeIIOBaHI/Ie

MPHU3HAKOB, CUCIJICHHBIX C ITOJIOM

6.4

W3menunBocTh. Buapl M3MEHUMBOCTH: HEHACJICACTBEHHAs M HACICICTBCHHAS.
Posib  cpenmpl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOIU(DHUKAITMOHHOW W3MEHYMBOCTH. BapuanuoHHBIN psSag W BapHAIIMOHHAS
kpuBad. Hopma peakumn npusHaka. KoJiMyecTBEHHbIE W KAaYECTBEHHBIE

NPU3HAKK U UX HOpMa peakiui. CBoKCTBa MOAN(UKAIIMOHHONW N3MEHUMBOCTH

6.5

HacnencrBennas, wiM TeHOTUNUYECKas, W3MEHUYUMBOCTb. KoMOuHaTHBHAas
W3MEHUYMBOCTb. MeHo3 U TMOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOMN
W3MEHYUBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kiaccudukamus MyTaruin:
TE€HHBbIE XPOMOCOMHBIE, FT€HOMHBIE. HacToTa ¥ NpUYMHBI MyTanuil. MyrareHHble
(hakTOphl. 3aKOH TOMOJIOTHYECKUX PSJIOB B HACIIECTBEHHON n3MeHunBoCcTH H.U.

Basuinosa

6.6

I'eneruka uyenoBeka. Kapuotun wyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJI0BEKa: TeHEaJTOTUICCKU, OJIM3HEIIOBBIM, UTOTCHETUYCCKU,
OMOXMMHYECKUN, MOJEeKyIsipHO-reHeTuueckuil. CoBpeMeHHOe olpeseseHre
FEHOTHUIIA: TTOJTHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a00JieBaHUS dYeIOBEKa: T'C€HHBIC
0osie3HH, 0OJIE3HU C HACJICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIC
Oose3nn. CoMaTWyeckue W TEHEpPATHBHBIC MyTamuu. [IpUHIUMIBI 30pOBOTO
oOpaza JKW3HM, JUArHOCTUKH, TPOPUIAKTAKH W JICUCHUS TEHETHYECKHUX
Oosie3Hel. MenuKo-TeHETHYECKOEe KOHCYJIbTHPOBAaHHE. 3HAYCHHE METUITMHCKOU

TCHCTUKHU B MPECAOTBPAICHUHN U JICUCHUN I'CHCTUYCCKUX 3a00J1€BaHM YeI0BEKa

Cenexunﬂ OPraHnu3MoB. OCHOBEI OMOTEXHOJIOTHU

7.1

Cenexkuys Kak Hayka M IIpolLiecC. 3apOoKICHUE CEIEKUUMU U JOMECTHKALMSL.
Yuenne H.M. BaBunoBa o0 IeHTpax NPOUCXOXKJIEHUS K MHOT000pa3us
KYJIbTYpPHBIX pacTeHUU. LIEHTpbl MPOUCXOXKACHUS AOMAIIHUX KUBOTHBIX. COpT,

nopoaa, miraMm

1.2

CoBpeMeHHbIE METO/bl CeJeKUHMU. MaccoBblii U WMHAMBHUIYaJIbHBIH OTOOpHI B
CEJIEKIIMM PAacTeHHH M XUBOTHBIX. OIlleHKa 3KcTepbepa. biam3kopoacTBeHHOE
ckpeuiuBanue — MHOpuIuHr. Yuctas auHus. CKpellMBaHUE YHUCTHIX JIMHHM.
I'eteposuc, nunu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUINHT.
OtnanénHas rubpuansanuss U e€ ycrnexu. VCKycCTBEHHBIH MyTareHes u
MOJIY4CHHUE MOJHUILIONAOB. JIOCTW)KEHHs CEIIEKLIUU pPACTEHHM, >KUBOTHBIX U

MUKPOOPraHnu3MoOB

7.3

buorexHonorus kak oTpaciyib MNpPOU3BOJACTBA. I'ennas HWHKCHCPUS. OTaIbl

co3nanus pekomOuHantHoi JIHK u TpaHcrennsix opranum3moB. Kierounas




nHxeHepusa.  Knerounsle  KyapTypbl. MHKpPOKIOHAJIbHOE  Pa3MHOKEHUE
pacrenuii. KioHMpoBaHHE  BBICOKOIIPOJYKTHUBHBIX  CEIbCKOXO3SHCTBEHHBIX
OpraHu3MoOB. DKOJIOTHYECKHE M 3THdeckue mpodiembl. MO — renermuecku

MO TH(PHUIIMPOBAHHBIE OPTAHU3MBI

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET







