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INOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpaMMbl MO OHOJOTMHM TEOPETHUECKYIO OCHOBY JUISL OINpENeJICHUS
NOJIX0/0B K (HhOPMUPOBAHMIO coJepx aHHui YydeOHOro mpeamera «bBHOJOTHS» COCTABUIM:
koHuentyaibHble nojoxenus @I'OC COO o B3auMooOYCIIOBIEHHOCTH LENEH, COJEpKaHHs,
pe3yspTaToB 00ydeHHss ¥ TpeOOBaHMN K YPOBHIO IOATOTOBKH BBITYCKHHKOB, MOJIOXEHHS 00
O0IMMX LEeNIX M HNPUHIUIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHErO
oOmiero obpazoBanus B Poccuiickoit deneparuu, a Takxe MOJIOKEHUS 0 creunpuke ONOIOruH,
e 3HaYCHMH B TO3HAHMU >KUBOM MPHUPOJBI M OOECHEeUeHHH CYLIECTBOBAHMS YeJIOBEYECKOTO
obmiectBa. CoriiacHO Ha3BaHHBIM TIOJIOKEHUSIM, OIpPEeNICHbl OCHOBHBIE (DYHKIIH TPOTPaMMBI
1o OMOJIOTHH U €€ CTPYKTypa.

[Tporpamma no Ouosoruu AaéT mpejcTaBleHHe O LesaX, 00 oluiel crpareruu o0yUyeHus,
BOCIIUTaHUS M Ppa3BUTUS OOydYaromUXcs cpeacTBamMu ydyeOHoro mpenmera «buomorusy»,
omnpezenser o0sA3aTeNbHOE NPEIMETHOE COJAEP)KAHUE, €ro CTPYKTYpY, paclpeaeieHHe IIo
paszenam M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh M3yYeHHs y4eOHOro marepuaia c
y4€TOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH 00pa30BaTEeNIbHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00YyYaroIXCsl.

B mporpaMmme mo OHONOTHHM TakKe YUYMTHIBAIOTCS TPEOOBAaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAalpeAMETHBIM M IPEIMETHBIM pe3yjibTaTaM oO0ydeHus B (hopMUpOBaHUU
OCHOBHBIX BHJIOB y4€OHO-II03HABATEIbHOMN AEATENbHOCTH/yUeOHbIX NeHCTBUI 00ydaronMXCs 0
OCBOCHHMIO COJIEP>KaHMsI OMOJIOrMYECKOT0 00pa30BaHMUs.

B nporpamme no 6uonorun (10-11 kmaccel, 0a30BbIil ypOBEHb) PEaTU30BaH MPUHIIMII
IPEEMCTBEHHOCTH B HW3y4YeHUM Ouosoruu, Osarogaps dYeMy B HeW IpocMaTpuBaeTcs
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBA3aHHBIX C (OPMHPOBAHHEM €CTECTBEHHO-HAYYHOI'O
MHUPOBO33PEHUS, IICHHOCTHBIX  OpPUEHTAIM  JIMYHOCTH, HKOJOTHYECKOTO  MBIIUICHHS,
NpEACTaBICHUN O 3A0pPOBOM 0O0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Kalolen
npupoaHoit cpene. Ilosromy Hapsay ¢ u3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TakkKe
3HaHUI O CTPOEHUH KUBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOUINX B HUX
IPOIIECCOB B TPOrpaMMe MO OHMOJIOTUM YJEIEHO BHHUMAHHE HCIOJIb30BAHUIO IOYyYEHHBIX
3HAaHUI B IOBCEHEBHOM JKU3HU UIS PEIICHHS PUKIATHBIX 33/1a4, B TOM YHCIE: MPO(QUIaKTHKH
HACJIC/ICTBEHHbIX ~ 3a00JICBaHMH  4YeJIOBEKa, MEAMKO-TEHETHYECKOIO0  KOHCYJIbTUPOBAHMS,
000CHOBaHHUS 3KOJOIMYECKH 1eJIeCO00pa3HOro MOBEACHUS B OKpY’Kalolled MpUpOAHON cpene,
aHau3a BIMAHUSA XO3SHCTBEHHOHM JEATENPHOCTH YEJNOBEKAa Ha COCTOSHHE MPHUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAaHHS K MPHUKIAJTHOW HAINPAaBICHHOCTH Y4eOHOTO
npeamera «buonorus» NpoJUKTOBaHO HEOOXOIUMOCTBIO 00ECHEUEHUs YCIOBUH JUISl PELIeHUs
OJTHOM M3 aKTyaJlbHBIX 3a/1a4 IIKOJIBHOTO OMOJIOrMYecKoro o0pa3oBaHusi, KOTOpas Mperonaraet
¢dopmupoBaHue y 0O0yYaromuXcs CIIOCOOHOCTU AMaNTUPOBATbCA K H3MEHEHHUSM TUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOI'O MUPA.

buonorus Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUs 3aHUMaeT BaxHoe MmecTo. OHa
oOecrieunBaeT (opMupoBaHHE Yy OOyyarOIIMXCsl MPEACTaBICHUH O HaydyHOW KapTHHE MHDA,
pacmupsieT ¥ 0000IIaeT 3HaHUS O KHUBOM NPUPOAE, €€ OTIMYUTEIBHBIX PU3HAKAX — YPOBHEBOM
OpraHM3allMii W DHBOJIIOLMH, CO34aéT YCJIOBMS JUIsl: TO3HAHUS 3aKOHOB JKHMBOM MPUPOJBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPaMOTHOCTH, HABBIKOB 3JI0POBOr0 W Oe3omacHOro ooOpasa
KHU3HH, IKOJIOTUUECKOT0 MBIIIUIEHUS, IEGHHOCTHOI'O OTHOUIEHHUS K )KMBOH NMPUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OWMOJIOTHST HUMEET TaKXkKe JUIsl pEIIeHUS BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3aJ1a4 CPEHEro o0IIero oopa3oBaHus, coluamu3auu ooyyatomuxcs. M3ydenue



Ouoaoruu obecrieynBaeT yCIIOBUS TUIs (dbopmupoBaHUs MHTEJJIEKTyaJIbHbIX,
KOMMYHHUKAI[MOHHBIX ¥ MH()OPMAIIMOHHBIX HABBIKOB, 3CTETHUECKOW KYJIBTYpbI, CIIOCOOCTBYET
UHTErpany OMOJOTMYECKUX 3HAHUM C MPEeNCTaBICHUSAMHM U3 JIPYT'HX Y4eOHBIX NMpEIMETOB, B
YaCTHOCTH, (PU3UKHU, XUMHHU U Teorpaduu. HazBaHHbIE IOJI0KEHUS O MPEAHA3ZHAYCHUH Y4eOHOTO
npeamera «bUOMOTHS» COCTaBWIM OCHOBY Ul OIPEICNICHUS MOIXOAOB K OTOOpYy H
CTPYKTYPHUPOBAHUIO €0 COJEPKaHMsl, IPEACTABICHHOr0 B IIporpaMmMe o OHOJIOTUy.

OT100p conepxkanus yueOHoro npeamera «buonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
HO3HULUH KYJIBTYpPOCOOOPA3HOTO MOAX0/Ja, B COOTBETCTBHH C KOTOPHIM OOYyYalOIIMECs TOKHBI
OCBOUTH 3HaHUS U yMEHHS, 3HaUUMble s (popMHpoBaHUS OOLIEH KyIbTYypbl, ONPECISIONINE
a/IeKBaTHOE IIOBEJCHUE 4YeNOBeKa B OKPYXKAIOLIEH NIpUpOAHOM cpene, BOCTpeOOBaHHBIE B
MIOBCEHEBHOM JKM3HU U MPAaKTUYECKOH aedrenbHOcTH. Ocoboe MecTo B 3TOH cucTteMe 3HaHWH
3aHUMAIOT d3JEMEHTBHl COJEpXKaHMsA, KOTOpbIE CIYyXaT OCHOBOM g  (hopMuUpOBaHUS
IPEJICTaBICHUH O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTHHE MHpa U LEHHOCTHBIX
OpPHEHTALUAX JIMYHOCTH, CIIOCOOCTBYIOLIMX I'YMAaHN3alMU OMOJIOrHYECKOro 00pa3oBaHusl.

CrpyKTypupoBaHHME COJEpXaHHUA Y4yeOHOro Marepuasa B HporpaMMe IO OHOJIOTUU
OCYILECTBJICHO C Y4ETOM MPHOPUTETHOTO 3HAUYEHUS 3HAHHH 00 OTJIIMYUTENBHBIX 0COOEHHOCTSIX
JKUBOW TNPHUPOJBI, O €€ YPOBHEBOM OpraHM3allid WM HBOJIONUU. B COOTBETCTBMM C ITUM B
CTPYKType ydeOHoro mpenmMera «buonorus» BbIIENEHBI CIEAYIOIIHE COAEpKATENbHbIC JTHHUU:
«buonorus kak Hayka. MeToJibl HAy4HOTO MO3HaHMs», «KieTka kak OMosornyeckas CUCTEMay,
«Opranusm kak Ouosoruyeckas cucrema», «CructeMa 1 MHOrooOpasue OpraHu4ecKoro MHUpay,
«OBOJIIOLIMS )KUBOM MPUPOIBI», « IKOCUCTEMBI U IIPUCYIIHE UM 3aKOHOMEPHOCTUY.

Ilens u3ydyenus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE — OBJIAJICHUE
00yyaromMUMHUCs 3HAHUSAMU O CTPYKTYPHO-(DYHKIIMOHAJIBHOW OpraHU3alMM KHUBBIX CHUCTEM
pa3Horo paHra u NpuoOpeTeHne yMEHUI UCIONb30BaTh ATH 3HAHUS JUISl TPAMOTHBIX JIEHCTBUI B
OTHOIICHUU OOBEKTOB >KUBOM MPHUPOJIBI U PEIICHUS PAa3IMYHBIX KHU3HEHHBIX POOIEM.

Joctuxenne nenu uszydyeHus ydeOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
o0ecreunBaeTcs peIeHUEM CIeyIOINX 3a1a4:

OCBOCHHME OOY4YalOUIMMHUCA CUCTEMbl 3HAaHMH O OHOJIOTMYECKHUX TEOpUAX, YUEHUSX,
3aKOHaX, 3aKOHOMEPHOCTSX, THUIOTE3aX, MPaBUJIaX, CIyXallUX OCHOBOH Ui (hOpMHUPOBAHHS
NPEJICTAaBICHUA O €CTECTBEHHO-HAy4YHON KapTUHE MHUpPa, O METOAAaX HAay4YHOI'O I103HaHUS,
CTPOEHUH, MHOroOOpasMM U OCOOEHHOCTAX >HUBBIX CHUCTEM PpA3HOIO YPOBHS OpraHU3allH,
BBIJIAIOIINXCS OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTUH;

¢dopmupoBaHue y OOydYaromuXcs IMO3HABATEIbHBIX, WHTEIUIEKTYAJIbHBIX UM TBOPYECKHUX
CIIOCOOHOCTEH B IpoLECCe aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTUMU HAyYHBIX B3IJISIOB,
UAECH U IOIXOJ0B K M3yYEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy oOyvaromuxcs oOumed KyabTypsl, (YHKIHOHAJIBHOH TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSCHATH M OLIEHUBATDH SIBICHUS OKPY’KAIOLIET0 MHUpa >KMBOM MPUPOABI Ha
OCHOBaHUU 3HAHUH U ONBITA, OTYUYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

dbopmupoBaHne y OOydYaronuxcsi YMEHHUW WLIIOCTPUPOBATh 3HAYCHUE OHMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOM JCATEIBHOCTH YEJIOBEKA, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOHOTEXHOIOT HiA;

BOCTIUTaHHE YOSKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS YEJIOBEKOM >KMBOH TIPHPOJIBL,
HE00X0IMMOCTH OEpPEXKHOI0 OTHOLIEHUS K HEH, COOIIOAECHUS ITUUECKUX HOPM IIpH MPOBEICHUU
OMOJIOTMYECKUX UCCIIEJOBAHUM;

OCO3HaHME LEHHOCTH OMOJOTMYECKMX 3HAHUH JUIS TOBBILICHUS YPOBHS SKOJIOTUYECKOMH
KYJIBTYPBI, 17151 POPMUPOBAHUS HAYIHOTO MUPOBO33PEHUS;



NMpUMEHEHNE TPUOOPETEHHBIX 3HAHWW M YMEHUW B TIOBCEIHEBHOM >KM3HHM [JISl OLIEHKH
MOCJICICTBHM CBOEW NEATEILHOCTH IO OTHOIICHHWIO K OKpY)Kalomiehd cpene, cOOCTBEHHOMY
310pOBbI0, 000CHOBaHKE U COOMIOICHHE MeP MPOPHUIAKTUKH 3a00I€BaHUIA.

B cucreme cpennero obmiero odpasosanusi «buonorus», usyyaemasi Ha 6a30BOM ypOBHE,
SIBIIICTCSL O0S3aTENBHBIM YYCOHBIM TIPEIMETOM, BXOMSIIAM B COCTaB MPEIMETHOW 00IacTh
«EcrecTBeHHO-HAyUHbIE TPEAMETHI.

Jns nzydyenus: Ouonoruy Ha 0a30BOM YPOBHE CPEIHEro OOIIero 0Opa3oBaHUsl OTBOIUTCS
68 yacoB: B 10 kiacce — 34 vaca (1 gac B Henento), B 11 kiacce — 34 vaca (1 4ac B Hezenio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buojiorusi Kak Hayka.

buonorust xak Hayka. CBsi3b OMOJIOTMU C OOLIECTBEHHBIMU, TEXHUYECKUMU U APYTUMU
€CTEeCTBCHHBIMU HaykamH, (uiiocodueit, 3TUKOH, ACTETUKOW M mpaBoM. Ponbs Ouonoruu B
(GopMHPOBAHNU COBPEMEHHON Hay4YHOH KapTHHBI Mupa. CuctemMa OGMOJIOTHYECKUX HayK.

MeToap!l Mo3HaHUS KUBOM pUPOAbI (HAOII0IeHUE, SKCIIEPUMEHT, ONMCAaHUE, H3MEpPEHHE,
KJIaccu(uKaIus, MOICTMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX).

JdemoncTpauuu:

[Toprpetsr: Y. Japsun, I'. Menaens, H. K. Konsnos, [lx. Yorcon u @. Kpuk.

Tabmu1el U cxeMbl: « MeTO/IbI TO3HAHUS YKUBOW TIPUPOIBI.

JlabopaTopHble U NpakTHYeCKHEe PadoThI:

[Ipaktnueckas pabGotaNe 1. «Mcmonp3oBaHMe pazIWYHBIX METOJOB TMPH H3YYCHUH
OMOJIOTUYECKUX O0BEKTOBY.

Tema 2. JKuBble cUCTEMbI M UX OPraHHU3AIUsA.

Kusbie cucrembl (OMOCHCTEMBI) Kak MpeAMeT Hu3yueHus Ouonoruu. OTIWYHME >KHUBBIX
CHCTEM OT HEOPraHUYECKON MPUPOJIBI.

CpoiictBa OmocucteM M HX pazHooOpazue. YPOBHM OpraHM3allud OHOCHCTEM:

MOJIEKYJIIPHBIMA,  KJIETOYHbIM,  TKAaHEBbIM, OpPraHU3MEHHBIM,  MOIMYJISALHOHHO-BUIOBOM,
IKOCHUCTEMHBIH (OMOTeOeHOTHIECKHH ), OMOCHEPHBIN.
JdemMoncTpanum:

Tabmunpel U cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpraHU3alUU >KUBOU
TIPUPOJIBI.

O6opynoBanue: mojaenb Mosekysbl JTHK.

Tema 3. XumMuveckuii cOCTaB U CTPOCHHE KJIETKH.

XUMHUYECKUH ~ cOCTaB  KJIETKH.  XUMHYECKHE  DIEMEHTBI:  MaKpO3JIEMEHTHI,
MUKPO3JIEMEHTHI. Bo/la 1 MUHEpaTbHBIE BEIIECTBA.

OyHKIMU BOABl M MUHEPATBHBIX BEIIECTB B KieTke. [lomnmepkaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u ctpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. Hezamennmeble
U 3aMEHUMbIE AMHMHOKHUCIOTH. AMMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYpPHI OEIKOBOU
MOJIEKYJbl (TIepBUYHASI, BTOPWUYHAS, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoiicTBa OenkoB. buonorndeckue GpyHKIUNA OCITKOB.

®depmeHThl — Omonornyeckne kKaramuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyOctparHas  cneruduuHoctb. Kodepmentsl. Buramubbpl. Omianuus  ¢GEepMEHTOB  OT
HEOPTaHMYECKUX KATaIU3aTOPOB.

VYrieBonabl: MOHOCaxapu bl (TJIFOKO3a, prudo3a 1 1e30Kcupudo03a), Aucaxapuiasl (caxaposa,
JAKTO3a) W TMojucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndyeckue GyHKIHH
YTIIEBO/IOB.

Jlunuasl:  TpUraMuepunsl, ¢ochonununel, crepounsl. [unpopunbHO-rHIPOdOOHBIE
cBoiicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHEHHE YTIIEBOIOB, OCIKOB W JIUIHIOB KakK
MCTOYHUKOB YHEPIHUH.



Hyxinennossie kucnotsl: JIHK 1 PHK. Hykneornabl — MOHOMEpPBI HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynkmum PHK. Buget PHK. AT®: crpoenue u
byHKIIH.

Huronorus — Hayka o kierke. KierouHnas teopus — mpumep B3aUMOJEHCTBUS UIEH U
($aKkTOB B HAYYHOM MO3HAHWUU. METO/IbI N3yUYEHUS KIIETKH.

Knetka kak nenoctHas >xuBasi cucrema. OOmie Npu3Haky KIETOK: 3aMKHYyTasl HapysKHas
MeMmOpaHa, mosekynbl JIHK kak renetudeckwuii anmapar, CHCTeMa CUHTE3a Oelka.

Tumel KIETOK: JyKapuoTHYecKas U mpokapuoTudeckas. (OCOOCHHOCTH CTPOCHUs
npokaproTuueckon kieTku. Knerounas crenka Oakrepuil. CTpoeHHE SyKapHOTHUECKOM KIIETKH.
OCHOBHBIE OTIIMYUS PACTUTEIBLHON, )KUBOTHOU U TPHOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIWKC, MX (PYHKIIHH.
[Ina3matnueckas memOpana, e€ cBoiicTBa W (QyHKumu. LluToruiasma u e€ oOpraHoWbI.
OnnomemOpannbie opranouisl kietku: DIIC, annmapat ['onsmpku, muzocomsl. [lomyaBTOHOMHBIE
OpraHoW/Abl KJIETKH: MHUTOXOHJPHWH, IutacTUibl. [IpoucxokaeHue MUTOXOHAPUM U IUIACTH.
Bunel mnactua. HememOpaHnHbie opraHOUIbI KIETKUA: PUOOCOMBI, KIETOUHBIHN [IEHTP, LIEHTPHOJIH,
pecHUYKH, KryTUku. OyHKIIMU OpraHou10B KJIeTKU. BritoueHus.

Anpo — perynaropHslil ueHTp kieTku. CTpoeHue sjpa: saepHas o0ojiouka, Kaproriazma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdemoHcTpaumnu:

[Toptpersr: A. Jlesenryk, P. I'yk, T. [lIsann, M. llneinen, P. Bupxos, [Ix. Yorcon, ®.
Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpeneneHue XUMHUYECKUX JJIEMEHTOB B HEXHMBOM MIPHUPOAEY,
«PacnpeneneHre XUMUYECKUX JIEMEHTOB B )KUBOU MIPUPOAEY.

Tabmuner u cxeMmbl: «llepuomuyeckas TabIUIAa XUMHUYECKHX JJIEMEHTOBY, «CTpoeHue
MOJICKYJIBI BOJIbI», «bruocuHTe3 Oenka», «CTpoeHne MOJIeKyIbl Oenka», «Ctpoenue GepmeHTay,
«Hyxnennoseie kuciotsl. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapuoTHYECKOM
KIeTKN», «CTpoeHue KUBOTHOM KiIeTKn», «CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKN», «CTpOCHHE siIpa KIETKI», « Y TIEBOABDY, «JIumuasn.

OOGopyaoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyIOBaHWE /Jisi TPOBEACHHS HAOIIOICHUH,
U3MEPEHM, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, KUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlaGopaTtopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnast pabora Ne 1. «M3yueHue KaTaaIUTHYECKON aKTUBHOCTU (epMEHTOB (Ha
IpUMEpE aMHJIa3bl UM KaTanas3bl).

JlaboparopHass pabora Ne 2. «M3yueHue CTpOCHHsI KJIETOK PACTCHH, >XUBOTHBIX H
OakTepuii oI MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U X OMUCAHHEY.

Tema 4. ' KuznenessTeJLHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTaboim3M. AccuMmwisanus (TUTACTHUECKUE  OOMEH) |
JTUCCUMUIIALINSA (PHEpreThUecKuil 0OMeH) — IB€ CTOPOHBI €IMHOTO Tpoliecca MeTabonusma. Poib
3aKOHOB COXPAHECHHUS BEIIECTB ¥ SHEPTUU B TOHUMAaHUU MeTabom3Ma.

Tunel 0OMEHa BEMIECTB: aBTOTPOPHBIA U reTepoTpodHbId. Poibk gepMeHTOB B 0OMEHE
BEILECTB U MTPEBPAILCHUHN SHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHOBas ¢a3bl (oTocuHTe3a. Peakiuu Qorocunresa.
DddextuBHOCTh PoTOCHHTE3a. 3HAUEeHUE (HOTOCHHTE3a AJIsI KU3HU Ha 3emiie. BiusiHue ycnoBuii
cpenbl Ha (POTOCUHTE3 M CIIOCOOBI MOBBIIIICHUS €TI0 TPOYKTUBHOCTU Y KYJIbTYPHBIX PACTCHUH.



XemocuHTe3. XEMOCHUHTE3UPYIONINEe OakTepuu. 3HAUCHHE XEMOCHHTE3a IS KU3HH Ha
3emuie.

OHepretudyeckuii oOMeH B  KjeTke. PacmienneHwe  BeIIECTB, BbIJACICHUE U
AaKKyMYJIMPOBAHUE YHEPTUU B KJIETKE. DTalbl YHEPreTHYecKoro oomMeHa. I nmukonus. bpoxkenue u
ero Buabl. KucmoponHoe okuciaeHwe, WIM KIETOYHOE JbixaHue. OKUCIHUTEIbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETUIECKOTO OOMEHA.

Peaknuu matpuunoro cuHTe3a. ['enermueckas wundpopmamus u JHK. Peanuzanus
TeHEeTUYECKO MH(popMalMu B KieTke. |'eHeTHUecKuil KoJ M ero CBOWCTBA. TPaHCKPHUILUSA —
matpuunblid cuaTe3 PHK. Tpancnsus — 6uocunTe3 O6enka. Dtanbl Tpancasuuid. KomupoBanue
aMUHOKHCIIOT. Posib pubocom B OnocuHTE3E OerKa.

Heknerounsie ¢opmbl ku3HM — BuUpychl. Mcropus oTkpeiTusi BupycoB (. U.
NBanoBckwii). OcoOOEHHOCTH CTPOCHUS U )KU3HEHHOTO IMKIIA BUpPYycoB. baktepuodaru. bonesnu
pacTeHuil, )KUBOTHBIX M YEJIOBEKa, BBI3bIBAEMBIC BUpYycaMu. Bupyc nmMmmyHonedumra yeioBexa

(BUY) - Boszoymgurenr CIIM/la. OOpatHas TpaHCKpHUIIMS, peBEpTaza W HHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs BUPYCHBIX 3a00I€BaHHIA.
JdemoHcTpauuu:

IToptpersr: H. K. Konsnos, . M. iBanoBcku, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tumbl  nutanus», «Mertabomusm»,  «MUTOXOHAPUSY,
«JHepreTuueckuii oomMen», «Xmopormnact», «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
¢yHkunoHupoBanue reHa», «CuHres Oenka», «['eHermueckuit  kom», «Bupyce»,
«bakrepuoparn», «Crtpoenwe wu xu3HeHHBIM 1wk Bupyca CIIMIa, OGakrepuodaray,
«Penmmukanms [JHK».

Ob6opynoBanue: moaenu-anuukamuu «Y apoenue JJHK u tpanckpunumsy», «buocuntes
6enkay, «CTpoeHue KIeTKu», Moaenb cTpykrypsl JTHK.

Tema 5. Pa3MHoOKeHUEe M HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Krnerounslii 1uki, WiaM KU3HEHHBIM LUk kietku. WHtepdaza u muto3. I[Ipoueccsl,
npoTrekatomue B uHTepdase. Permmukamms — peaknus marpuanoro cuurte3a JJHK. Crpoenue
XpoMOcOM. XPOMOCOMHBIN Ha0Op — KapHOTHUM. JIUTUIOMAHBIN M TalIOMIHBIM XPOMOCOMHBIE
HaOopel. XpoMaTuabl. LluTomornueckue OCHOBBI Pa3MHOXKEHHSI M MHAWBUAYAIBHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wierkn — muto3. Cramum murtosa. [lpomecchl, mpoucxomsiiye Ha pasHbIX
CTausX MUTO3a. buoiornueckuii CMbICI MUTO3A.

[Iporpammupyemasi rubesb KJIETKH — arlonTo3.

@®opMmbl  pa3MHOXKEHMsSI OpraHu3MoB: Oecrosioe W mojoBoe. Bunel Oecnonoro
Pa3MHOXKEHHUS: JIeJIeHHE HaJBOE, MOYKOBAaHME OJHO- WU MHOTOKJIETOYHBIX, CIIOpooOpa3zoBaHUeE,
BETE€TaTUBHOE pa3MHOKEHUE. VICKyCCTBEHHOE KIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHHUE IS
CEJIEKIIH.

[TomoBoe pa3MHOXKEHHE, €T0 OTINYHUS OT OECIOI0TO.

Meiio3. Craguu wmeito3a. Ilpoueccel, mpoucxonsiiue Ha craausx menosa. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMpIca M 3HaYEHUE MEH03a.

I'amerorenes — mpouecc 00pa3oBaHMs MMOJIOBBIX KJIETOK Y JKUBOTHBIX. [10IOBBIE KETe3bl:
CEMEHHHUKHU M sIMYHUKHU. OOpa3oBaHHE M Pa3BUTHE IOJIOBBIX KJIETOK — raMmeT (CHepMaTo30HI,
SUIEKIIETKA) — CIepMaToreHe3 W oBoreHe3. (OCOOCHHOCTH CTPOCHUS SHIEKIECTOK H
crepmaTto3onaoB. Omnonorsopenue. [laprenorenes.

NunuBuayansHOEe pasBuTHe (OHTOTEHE3). DMOpHOHanIbHOE pa3BuTHe (IMOpUOTEHE3).
Otanbl 3MOPHOHAIBHOIO Pa3BUTHSA Yy IMO3BOHOYHBIX MXHBOTHBIX: JpOOJIEHME, TracTpyJaLus,



opranorene3. [loctaomOproHanbsHOE pa3BUTHE. THIIBI MOCTAMOPUOHATILHOTO PA3BUTHS: TPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BnusHMe cpensl Ha pa3BUTHE OPraHu3MOB, (aKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pazButue pacrenuil. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIun
pa3BUTHSL.

JdemoncTpanmuu:

Tabmuns! U cxeMbl: «@OpMBI Pa3MHOXKEHHUSI OPTaHU3MOBY, «J[BOHHOE OIIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereraruBHOe pa3MHOXKEHHUE pacTeHUuil», «JleneHue KIETKH
Oaktepuit», «CTpoeHHE TOJIOBBIX KIETOK», «CTpoeHHE XpPOMOCOMBI», «KIIETOUHBIN UK,
«Pemmukanus [JHK», «Murtosy, «Mehos», «lIpsimoe u Henpsimoe pa3Butue», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTAIUM OHTOTE€HE3a.

O6opyoBaHue: MUKPOCKOI, MHUKpompenaparbl «CrnepMaTo30uabl MIIEKOMHUTAIOMIET 0,
«Sinexnerka miekonuTaroero», «KapnokuHes B KJIETKax KOpelIka JyKa», MarHUTHas
MoaeNb-anuKamnus «Jlenenue knetkn», monens JIHK, Mmoaens MetadazHoit XpoOMOCOMBL.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

Jlaboparopnas padora Ne 3. «HabmoeHue MuTo3a B KIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPETapaTaxy.

JlaGopaTopnass pabota Ne 4. «/3ydyeHue CTpPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparaxy.

Tema 6. HaciieacTBeHHOCTh M U3MEHYHBOCTH OPraHU3MOB.

Ilpenmer w 3amaum reHeTuku. Mcropuss pa3BUTHS TEHETHUKH. PoJib LMTOJNIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH T€HETUKU. BKiag poccuiickux u 3apyOexHbIX YUEHBIX B pa3BUTHE
reHeTUKU. MeToapl TEeHEeTUKH (THUOPHUIONIOTUYECKUM, LHUTOTEHETUYECKHH, MOIEKYISIPHO-
reHeTudeckuii). OCHOBHbIE T€HETUUECKHE MOHATHUSA. [ eHeTnyeckasi CMMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpEIUBaHUM.

3aKOHOMEPHOCTH  HACJEOBaHUS  TMPU3HAKOB, YycTaHoBIeHHble [. Mennenem.
MonorubpuaHoe ckpenmBanne. 3aKOH eIMHO-00pa3usi THOPUIOB TIEPBOTO MOKoIeHus. [IpaBuio
JOMUHUPOBaHMUS. 3aKOH pacUIeIUIeHUs Npu3HakoB. [munore3a yucToThl ramer. llomHoe wu
HEIOJIHOE JJOMUHUPOBAHHUE.

HuruOpuaHoe CKpempBaHuWE. 3aKOH  HE3aBUCUMOTO  HACJICIOBAaHMS  MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHOPHUIHOTO CKPEIIMBaHUA. AHAIM3UPYIOLIEe CKpEIlWBaHUE.
Hcnonp30BaHue aHATU3UPYIOIIETO CKPEIIMBAHMS [IJIsl ONIPEICICHHUS TeHOTUIIA OCOOH.

CueruienHoe HacienoBaHue mnpu3HakoB. PaGora T. Moprana 1o CHENJICHHOMY
HacJe0BaHUIO TeHOB. HapyIieHue ClieruieHus TeHOB B pe3yJIbTaTe KPOCCHHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpEAENICHHE M0JIa. AYTOCOMBI U IMOJOBBIE XPOMOCOMBI.
l'omoramernble U rereporameTHble OpraHnu3Mbl. HacienoBanue NpHU3HAKOB, CLEIUICHHBIX C
MOJIOM.

N3meHunBOCTh. BHbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HacleACTBeHHas. Ponb cpenbl
B HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XAapaKTePUCTHKA MOIU(PUKANUOHHOW H3MEHUYMBOCTH.
Bapuanuonsslil psn v BapuanuonHas kpusas. Hopma peaknuun npusHaka. KonnuecTBeHHbIE U
KaueCTBEHHBIC NMPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

HacnencTBenHasi, iy reHoTUNMYecKasi, "3MEHUYMBOCTh. KoMOMHATHBHAS M3MEHYUBOCTb.
Meiio3 ¥ TMOJNOBOM TpoIecC — OCHOBA KOMOMHATUBHOW W3MEHUYMBOCTH. MyTallMOHHAs
U3MEHYMBOCTh. Kitaccudukamnust MyTanuii: TeHHBIE, XpOMOCOMHBIC, TeHOMHBIe. YacTtoTa u



NPUYUHBI MyTarii. MyTtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B HACIEIACTBCHHON
n3meHurBocty H. . BaBunosga.

Bresinepnas HaclieICTBEHHOCTb U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorunm uyenoBeka. OCHOBHbIE METOJbl T€HETHKU 4YEJIOBEKa:
TE€HEAJIOTUYCCKUM, OJIM3HEIOBBIM, NUTOTCHETHYECKUN, OMOXUMUYECKUM, MOJIEKYJISIPHO-
reHeTudecknid. COBpEMEHHOE ONpEeleJeHUE TE€HOTHIA: IOJIHOT€HOMHOECEKBEHUPOBAHUE,
TeHOTUIIUPOBaHuEe, B ToM uucie ¢ nomoulpio I1[[P-ananuza. HacnenctBeHHsie 3a0oneBaHus
yenoBeka: TIeHHble Ooyie3HH, OOJIE3HM C  HACJIEICTBEHHOH IpenpacroyioKEHHOCTHIO,
XpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHUBHble MyTaluu. CTBOJOBBIE KIETKH.
[TpunHuMIBI 3710pOBOTO 00pa3a >KU3HH, TUATHOCTUKU, MPOMUIAKTUKYA U JICYCHHUS T€HEeTHYECKUX
Oone3nell. MeanKo-reHeTHYeCKOe KOHCYJIBTUPOBAHME. 3HAUCHHE MEAMIIMHCKOW TEHETUKHU B
MPEIOTBPALICHUH U JICUCHUU TeHETUIECKUX 3a00JIeBaHUI YEeTIOBEKA.

JdemoncTpauuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B. Tumodeen-
PecoBckuii, H. 1. BaBumos.

Tabmumel u cxeMbl: «MOHOTHOPUHOE CKPEUIUBAHUE U €r0 IIUTOTCHETHYEeCKas OCHOBaY,
«3aKOH pacHIeIJIeHUs] M €ro IUTOr€HETHYEeCKas OCHOBa», «3aKOH UHCTOTHI TraMeT»,
«lurubpunnoe ckpeumBanue», «lluronornyeckne OCHOBBI AUTHOPUIHOTO CKpELIUBAHUS,
«Merio3», «B3zaumonencTsue amielbHbIX '€HOBY, «['eHeTnueckne KapThl PaCTEHUM, JKMBOTHBIX
U 4yenoBekay, «l'eHeTuka mona», «3aKOHOMEPHOCTH HACIEAOBaHUS, CIEIUICHHOTO C TOJIOMY,
«Kapuotunsl 4emoBeKa W JKUBOTHBIX», «Buabpl wu3MeHunBocTH», «MoaudukannoHHas
U3MEHYUBOCTh», «HacnenoBanue pesyc-gpakropa», «l'eHeTHKa Tpynmn KpoBu», «MyTallMOHHas
U3MEHUYHBOCTHY.

O6opynoBanue: Mojaenu-ammuKanuu «MoHoruOpuaHOe CcKpermmBanue», «HemomHoe
JOMHHUpOBaHMEY», «Jurmbpumnoe ckpemmBaHue», «llepekpécT XpoMocom», MHKPOCKOI H
MuKponpenapat «Jpo3oduna» (Hopma, mytarmu GOpMbI KpbUTEEB M OKPAcKH Teja), repdapuii
«I"opox MoceBHOW.

JlabopaTopHble U NpaKkTHYeCKHE PadOThI:

JlaGopatopHnas pabota Ne 5. «/3yueHue pe3yiabTaTOB MOHOTUOPUAHOTO U AUTHOPHIHOTO
CKPEIIMBAHUA y TPO30(HIIBI HA TOTOBBIX MUKPOIPENapaTaxy.

JlaGopaTtopnas padora Ne 6. «3yuenne MoaupuKaMOHHON U3MEHUYUBOCTH, TTOCTPOEHUE
BApUALIMOHHOTO PsI/1a ¥ BAPUALIMOHHOM KPUBOID».

JlaGopatopnass pabora Ne 7. «AHamM3 MyTanuid y JApo30QMiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesekuusi oprann3moB. OCHOBBI OHOTEXHOJIOTHH.

Cenexkuus Kak HayKa M Ipouecc. 3apoKIEeHUE CElIeKIUU U foMecThkanus. Yuenue H. 1.
BaBunoBa 0 1eHTpax NTPOUCXOXKICHHUS U MHOTO00pa3usi KyJbTYPHBIX pacTeHuil. LleHTps
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, MOpOAa, IITAMM.

CoBpeMeHHbIE METOIBI CEIeKIMU. MacCoBbIii U WHAUBUAYATbHBIA OTOOPHI B CENEKIIUU
pacTeHuii 1 XUBOTHBIX. OTIeHKa dKCTepbepa. BIM3KopoICTBEHHOE CKpEelMBaHUEe — MHOPHUIMHT.
Uucras gnuHus. CkpeniBaHUE YHCTHIX JMHWA. [erepo3uc, wWiM THOpUAHAS CHIIA.
Hepoacteennoe ckpemuBanue — aytopuausr. OtnanéHHas rudpuauzanmuss M e€ yCHeXH.
HcKyccTBEHHBIM MyTareHe3 W IMOJYyYE€HHUE MOJUIUIONIOB. J[OCTHXKEHMS CEJIEKLHMH PACTEHHM,
YKUBOTHBIX U MUKPOOPTAHU3MOB.



buortexHonorus kak oTpacib NpPOU3BOACTBA. ['€HHas WH)XKEHepus. OTambl CO3/aHUs
pexkomOunantHor JIHK wm Ttpancrennsix opranmsmoB. Knerounas wmxenepus. KieTounbie
KyJbTYpbl. MUKPOKJIOHAJILHOE pa3MHOXKEHHE pacTeHuid. KiioHupoBaHue BbICOKOMPOAYKTHUBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JdTHYeckue mpodnemel. I'MO —
F€HETUYECKU MOIU(ULIMPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[Toptpetsi: H. . BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®. 1BaHoB.

Tabmumnel U cxembl: Kapra «LIeHTpbl TPOMCXOXKIEHUS W MHOTOoOpa3usi KyJbTYypPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJbTYpHBIX pacTeHHiD», «OTnanéHHast
rubpunmzamus», «Paborer akagemumka M. @. HBanoBay, «llomummongus», «OOBEKTHI
ouorexHonorum», «Knerounele KyJabTyphl U KJIOHUpOBaHUE», «KoHCTpyupoBaHue M mepeHoc
T€HOB, XpPOMOCOM.

O6opynoBaHue: MYJSDKH TUIOJIOB W KOPHEIUIOAOB TUKUX (OPM M KYJIBTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS.

JlabopaTopHble U NpaKTHYeCKHEe PadoThI:

OKCKypcusi«OCHOBHBIE METO/Abl U JIOCTHKEHHUS CEJEKIMH PACTeHUM W >KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTAHIIMIO, MJIEMEHHYIO (hepMy, COPTOUCIIBITATENBHBI Y4YacTOK, B TEIIMYHOE
XO035IIICTBO, 1a0OPAaTOPHUIO arpOYHHUBEPCUTETA WIM HAYYHOTO IICHTPA)».

IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INTPOI'PAMMBI 110 BUOJIOTHUU
HA BA30BOM YPOBHE CPEJJHETI'O OBILIEI'O OBPA30BAHHUA

Cormacao ®I'OC COQO, ycranaBimuBarOTCs TpeOOBaHUS K peE3yabTaTaM OCBOCHHS
00y4JaroIKMHUCS IPOrpaMM CPETHETro OOIIeT0 00pa3oBaHuUs: JTHUYHOCTHBIM, METAMPEIMETHBIM U
MNpECAMCTHLBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX pE3yJbTaTOB OCBOCHMs mpeamera «buomorus» BblaeIEHBI
CIIEAYIOUINE  COCTABIIAIONIME: OCO3HAaHHWE OOY4YalOUIMMHCS  POCCHHCKOM  Ipa)kIaHCKOU
UJACHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIBLHOCTH M CAMOOINPEIENICHUIO,
HaJIM4Me€ MOTHMBAaLMM K OOYy4eHHIO OHOJOrMM, LEJIECHANpPaBICHHOE pa3BUTHE BHYTPEHHUX
yOexXIeH!I JIMYHOCTH Ha OCHOBE KIIIOYEBBIX LIEHHOCTEH M MCTOPUYECKHX TPAJULMNA pa3BUTHS
OMOJIOTUYECKOTO 3HaHUS, TOTOBHOCTb M CIOCOOHOCTh OOYYaIOIIMXCSl PYKOBOJCTBOBAThHCS B
CBOEM  JEATENbHOCTH  II€EHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAaMH, [PUCYIIUMHU  CHCTEME
OMOJOTrMYECKOro 00pa30BaHUsA, HaJMYME SKOJIOTHMYECKOro IPaBOCO3HAHHUA, CIIOCOOHOCTHU
CTaBUTb LIEJIU U CTPOUTD )KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pPE3yNbTaThl OCBOEHHs mpeamera «buomorus» nocTuraioTcs B €IUHCTBE
y4eOHOIl W BOCIUTATENBHOMN JESTeIHbHOCTH B COOTBETCTBHH C TPAJUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIBTYPHBIMU, UCTOPUYECKIMHU U JyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSMH, MPUHSATHIMU B
o0miecTBe NpaBWIaMH M HOPMAaMU HOBEICHHMS M CIHOCOOCTBYIOT IPOLECCAM CaMOIIO3HAHMS,
CaMOBOCIIUTaHHUS M CaMOpa3BUTHS, PAa3BUTUS BHYTPEHHEH MO3MLMU JMYHOCTH, MAaTPUOTU3MA,
YB@KEHUS K 3aKOHY M IPAaBOIMOPSAKY, YEJIOBEKY TpyJda M CTapuieMy MOKOJICHHIO, B3aMMHOTO
yBaKEHUsS, OCEpe)KHOTO  OTHOIIEHUS K  KYJIbTYPHOMY  HAclIeIui0 W TPaIuIHsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccutickoit @enepanyu, Npupoae U OKpysKarollien cpee.



JIn4HOCTHBIE pe3yibTaThl OCBOCHUS Y4eOHOTO mnpeameTa «buosorus» T0JKHBI OTpaxarhb
TOTOBHOCTb M CIOCOOHOCTH 00Y4YaroIIUXCsl pPyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPHUEHTAlWW, TMO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIHMOHHBIM IICHHOCTSM POCCHICKOro OOIecTBa,
pacIIMpeHue KU3HEHHOTO OMbITa M OIbITa JESATENIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HaIlpaBJIEHUN BOCIIUTATEIbHON E€ATEILHOCTH, B TOM YHCJIE B YaCTH:

1)rpa;kaaHcKoOro BOCIMTAHUSA:

c()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUICKOr0 00IIECTBA;

OCO3HAHHE CBOUX KOHCTUTYLIMOHHBIX IpaB M OOSA3aHHOCTEH, yBakeHHWE 3aKOHa U
MIPaBOMNOPSAIKA;

TOTOBHOCTb K COBMECTHOH TBOPYECKOH NEATETBLHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnn yueOHbIX U MO3HABATEIIBHBIX 33J1a4, BHIIOJTHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEENIATh COOCTBEHHYIO TO3MIMIO 1O OTHOIIEHUIO K SBJICHUSAM
COBPEMEHHOM KU3HU U OOBSICHSATH €€;

YMEHHE yYUTHIBAaTh B CBOMX JCUCTBHSIX HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJCH C pa3HBIMU yOCKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLIMAJIbHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYJAHHUYECTBY B TMIPOIECCE COBMECTHOTO BBHITIOTHEHUS YUeOHBIX,
MO3HABATENIbHBIX W MCCJENOBATENbCKUX 3a/lay, YBAXKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIOHEHTOB MPH 00CYX AEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO CONEPIKAHMUS;

TOTOBHOCTh K T'YMaHHUTAapHOU U BOJOHTEPCKOM IEATEIbHOCTH;

2) IaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH POCCHUICKON IPAKIAHCKOW UACHTHYHOCTH, TATPUOTH3MA, YBAKEHUS K
CBOEMYy HAapoAy, 4yBCTBa OTBETCTBEHHOCTH Iepel PomuHON, ropaocTd 3a CBOM Kpai, CBOIO
Poauny, cBO# s3bIK U KyJIbTYpY, NPOIIJIOE U HACTOSALIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOIIEHHE K NPUPOAHOMY HACIEAMI0 MW NaMATHUKAM IPHUPOABL,
JOCTH>KEeHHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCUUCKMX YYEHBIX B CTAHOBJIICHHE U pa3BHTHE
O1OJI0TUH, TOHUMaHMsI 3HAaY€HUs1 OMOJIOTUH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uzeiHas yoe:XIEHHOCTh, TOTOBHOCTb K CITy>KeHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyap0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS

OCO3HAHMUE JYyXOBHBIX LIEHHOCTEH POCCUMCKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATHh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUsSI, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OYyAyLIETo;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAMUTENSM, CO3JAaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATUSA IIEHHOCTEM CEMEHHOMN *U3HU B COOTBETCTBUU C TPAJULIUSIMHU HAPOJIOB
Poccuu;

4) 3cTeTHYeCKOro BOCIMTAHMS:

ACTETHYECKOE OTHOIICHHE K MHPY, BKJIIOYasl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIICHHIA,

MOHMMAaHNE YMOLIMOHAILHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IEHHOCTH;



TFOTOBHOCTh K CaMOBBIPQXEHHIO B pPa3HbIX BHUJAX HCKYCCTBA, CTPEMJICHHUE MPOSIBISTH
KayecTBa TBOPUECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHus, (OPMHMPOBAHHMS  KYJbBTYpPbl 310pPOBbSI U
IMOLMOHAJIBLHOTO 0JIArONOoTyYusi:

MOHUMAaHWE W pealin3aius 3I0pOBOro U 0e30MacHOro 00pasa >Ku3HU (310pOBOE MUTAHUE,
coOIofieHre TUTMEeHUYECKUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (Qu3nMYecKas aKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3]I0POBbIO;

NOHMMaHWE IICHHOCTH TIPAaBWJI WHIWBUAYAIBHOTO W KOJUIGKTUBHOTO 0O€3011aCHOTO
MOBE/ICHUS B CUTYaLIUSAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUI M HENPHUATHS BPEIHBIX MPHUBBIYEK (YMOTPEOICHUS aTKOTOJS,
HapKOTUKOB, KypEHHUs);

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTD K TPY/y, OCO3HaHHE LIEHHOCTH MacTepCTBa, TPY10I00ue;

TOTOBHOCTb K aKTUBHOM AESITENIFHOCTA TEXHOJIOTMUYECKOM U COIIMAIbHOM HAIIPaBICHHOCTH,
CHOCOOHOCTh ~ MHUIMHPOBATh, IUIAHUPOBATb W CAMOCTOSITENIBHO  BBINOJHATH — TaKylO
JESITENIbHOCTD;

UHTEpEC K pa3IinyHbIM cepam mpodeccHoHaNbHON NeATeIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyAyIe npodeccrun u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHBI;

TOTOBHOCTh M CHOCOOHOCTH K 0Opa30oBaHUIO M caMOOOpa30BaHUIO HA MPOTSIKEHUU BCEU
KHU3HH,

7) 3K0JI0TMYECKOT0 BOCTIUTAHMSI:

9KOJIOTHUYECKH I1eIecO00pa3HOe OTHOIICHHE K MPHUPOJIe KaK UCTOUYHUKY JKU3HM Ha 3emIe,
OCHOBE €€ CYILIECTBOBAHMUS;

NOBBIIIEHHE YPOBHS 3KOJOTMYECKON KyJIbTYyphl: HMpUOOpETEHHE OIBbITAa IJIAHWPOBAHUS
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCJIEICTBUN JJIsl OKPYXKAIOIIeH Cpeibl;

OCO3HaHHUE TN100aIbHOr0 XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IMyTel UX pelieHus;

CIIOCOOHOCTH MCTOIB30BaTh MPUOOpPETaeMble MPU U3YYCHUU OMOJOTUU 3HAHUS U YMEHUs
IpU peIIeHUuH MpoOJieM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIB30BaHUEM (COOIIIOICHHE
IPaBWJI TOBEJEHUS B NPHUPOJE, HAIpPaBICHHBIX HAa COXPAHEHHWE PABHOBECUS B JKOCHUCTEMaX,
OXpaHy BHUJOB, SKOCHCTEM, Onochephl);

AaKTUBHOE HEMpUATHE [EHCTBUM, MPHUHOCSIIMX Bpel OKpPYXKarollel MpUpOTHON cpere,
YMEHHE TPOTHO3HPOBATH HEOIArONPHUATHBIE SKOJIOTHYECKHE MOCIEICTBHUS MPEANPHHUMACMBIX
JICMCTBUM U NTPEAOTBPAILATh UX;

HaJIMYUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, 3KOJOTHYECKOW KyJIbTYpbl, OIBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBAThCSI HMHU B
M03HABATEJIbHOM, KOMMYHHUKAaTUBHOM M COLUMAIBHOW IPAKTUKE, TOTOBHOCTU K YYacCTHUIO B
IPAKTUYECKOH JEATEIbHOCTU IKOJIOTUYECKOM HAIIPaBIEHHOCTH;

8) HeHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OpPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHsI HAayKM W OOIIECTBEHHOM MPAaKTUKH, OCHOBAaHHOIO Ha JHAaJore KyJbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJITYPHOM MUDE;

COBEpUICHCTBOBAHUE A3bIKOBOI M UNTATENICKON KyJIbTYPhl KaK CpEICTBa B3aUMOIEHCTBUSA
MEXy JIF0JIbMU U TIO3HAHUS MUDA;

NOHMMaHHe creuu(UuKu OMONOTUM KaK HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PalMOHAIBLHOTO HAYYHOT'O MBIIIJIEHMSI, CO3/IaHUHU 1IEJIOCTHOTO NMPEACTABIEHUSI 00 OKpYXKaroIeM



MHUpEe KaKk O eIWHCTBE NpPUPOIBI, 4YeJIOBEKa M 0OmecTBa, B IMO3HAHWM MPHUPOIHBIX
3aKOHOMEPHOCTEH M PEeIICHHH POOJIeM COXpaHEHHsI TPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OHMOJIOTMU JUISI COBPEMEHHOW IMBHJIM3AIMU: 00CCIICUCHUS
HOBOTO YPOBHSI Pa3BUTHUSl MEIUIIMHBI, CO3/IaHHE MEPCHEKTHUBHBIX OMOTEXHOJOTHM, CIIOCOOHBIX
pemaTh pecypcHbie poOIeMbl pa3BUTHS YEIOBEYECTBA, MMOUCKA MyTEH BBIXO/AA U3 TI00ATBHBIX
9KOJIOTUYECKUX TPO0IeM u 00ecIieYeHus epexoa K yCTOMYUBOMY Pa3BHTHIO, PAIIMOHATIHLHOMY
UCTIOJIb30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB )KU3HH;

3aMHTEPECOBAHHOCTh B MOJYUYCHUH OMOJOTMYECKHX 3HAHUH B IIEJSX MOBBILICHUS OOIIeH
KyJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DYHKIIMOHAILHOW
TPaMOTHOCTH 00yJaronuxcs, popMUPYEMOM NMPU N3YUEHUH OMOJIOTHH;

NOHUMaHHE CYIIHOCTH METOJOB IO3HAHMUS, HCIIOJIB3YEMbIX B ECTCCTBEHHBIX HayKax,
CHOCOOHOCTH HCIMOJIb30BaTh IMOJydyaeMble 3HAHUS Ui aHainu3a M OOBSICHEHUS SBICHHUN
OKpY’KalOIIeT0 MHpa W TMPOUCXOIAMINX B HEM H3MEHEHHWH, yMEHHE JAeNaTh OOOCHOBAHHBIC
3aKIIIOYCHUS] HAa OCHOBE HAYYHBIX (DAKTOB W HMMEIONIMXCS MAHHBIX C MENBI0 TOTYYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JJISl PEIICHUs
npo0JIeM B peabHBIX KU3HCHHBIX CUTYalUsX;

OCO3HAHHE IICHHOCTH HAayYHOW JEATEIBHOCTH, TOTOBHOCTh OCYIIECTBIISITH MPOEKTHYIO U
UCCIIEIOBATEIBCKYIO CSTEIbHOCTh MHIAMBHYIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEpHIBHOMY OOpPa30BaHUIO U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJTYYCHUIO HOBBIX 3HAaHMA TO OHOJOTMH B COOTBETCTBHH C IKHU3HCHHBIMU
MOTPEOHOCTSIMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIE Pe3ybTaThl OCBOCHHS YUEOHOTO TpeaMmeTa «bHOJIOTHS» BKIIFOYAOT:
3HayuMble g (OPMHUPOBAHHS MHPOBO33PEHHS  OOYYAIOMIMXCA  MEXIUCUUIUIMHAPHBIE
(MeXMpenMeTHbIe) oOlIeHaYYHbIE TOHATHS, OTPAKaIOIINUe LEIOCTHOCTh HAyYHOUM KapTUHBI MHpa
U crienu(uKy METO/I0B MMO3HAHUS, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUS,
SIBJICHUE, TPOIECC, CUCTeMa, HAay4HbIH (HaKT, MPUHINUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, WCCIEAOBaHNEe, HAOIIOJNCHNE, W3MEpPEHHUE, SKCIICPUMEHT W APYTHX), YHUBEpCAJIbHBIC
y4ueOHbIe JeHCTBUS (ITO3HABATEIbHBIC, KOMMYHHKATUBHBIC, PETYJISTUBHBIE), 00ECIEUYNBAIOIINE
dbopmupoBanre (PyHKIMOHAIBHON T'PAaMOTHOCTH U COIMANBbHOM KOMIIETEHLMH OO0yYaroImxcs,
CHOC06HOCTB O6y‘-I3.IOH.II/IXC$I HUCITIOJIB30BAaTh OCBOCHHBIC MCKIAUCHUIITIMHAPHEIC,
MHUPOBO33PEHYECKUE 3HAHUS M YHUBEpCAJIbHblEe ydeOHBbIE IEHCTBUS B I0O3HABATEIBHOM U
COLMAJIbHOW MPAKTHUKE.

MertanpeamMeTHble pe3yNbTaThl OCBOEHUS MPOTPAMMBbI CPEIHEro O0IIero oO0pa30BaHUS
JOJIKHBI OTPaXKATh:

OBi1ajeHNe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1)0a30Bble JIOTHYECKHUE e CTBUS:

CaMOCTOSITENIbHO (pOpMYIMpOBaTh U aKTyalU3UpOBaTh MpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

HCIIOJIB30BAaTh IIPpU OCBOCHUH 3HAaHUU HpI/IéMBI JJOTUYCCKOI'O MBIIIJICHUA (aHaJmsa,
CHHTE3a, CpaBHEHMS, KiacCUpUKaIuu, OOOOIICHHs), PaCKpbIBATh CMBICT OHOJOTHUYECKHUX
MOHSTUHN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITHIMH);



OTIpeNeNATh UEeNU ACATENbHOCTH, 3a7aBas IMapaMeTpbl M KPUTEPUH HX JIOCTHIKCHHS,
COOTHOCHUTH PE3YJIbTaThl ACSITEILHOCTH C TIOCTABJICHHBIMU IIENISIMU;

UCIIONB30BaTh OMONOrMYECKUe TOHATHUSA IS O00bsACHEHUs (aKTOB M SIBICHUN >KUBOU
MIPUPOJIBI;

CTPOWUTH JIOTUYECKHE PACCYXACHUS (MHAYKTUBHBIC, IEAYKTHBHBIE, 110 AHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS] B PAaCCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIIOUCHUS;

OPUMEHATh CXEMHO-MOJICNIbHBIE CPEACTBA JJIS MPEJCTABICHUsS CYIIECTBEHHBIX CBS3eH U
OTHOIICHUN B HM3Y4Ya€MbIX OHMOJIOTHYECKHX OOBEKTaX, a TAaKXKe MPOTHBOPEYHMU Pa3HOTO poja,
BBISIBJICHHBIX B Pa3JIMYHbIX HHOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIaH PEUICHHs TPOOIEMbI ¢ YIETOM aHaAIN3a UMEIOIIUXCSI MaTepUaIbHBIX
¥ HEMaTEepPUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESTEIHHOCTh, OICHWBATH COOTBETCTBUE PE3YJBTATOB LIEISIM,
OLICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBIMONHATH palbOTy B YCJIOBHSIX pEaTbHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aMMOJCHCTBUS;

pa3BUBaTh KPEATHBHOE MBIIIIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIEeM.

2)0a30Bble HCCJIEI0BATEILCKHE IEHCTBHSI:

BJIQ/IETh HABBIKAMH y4eOHO-UCCIIEIOBATENLCKON U MPOEKTHOW AEATEeIhbHOCTH, HaBBIKAMU
paspeuieHus nmpoosieM, CocoOOHOCTBI0O U TOTOBHOCTBIO K CaMOCTOSITEIIbHOMY ITOMCKY METOJIOB
peleHus MPaKTHYECKUX 3aj1ad, MPUMEHEHHUIO Pa3IMYHBIX METOIOB MTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHbIE BHUABI ACSITEIBHOCTH 10 TMOJYyYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalUY, MPEoOpa30BaHUI0 U MPUMEHEHHIO B YUEOHBIX CHUTyaIlUsX, B TOM 4YHCIE TpU
CO3/aHUU YUYEOHBIX U COIMABHBIX TIPOEKTOB;

dbopMUpOBaTH HAYYHBINA THI MBIIJICHS, BIaJeTh HAYYHOU TEPMUHOJIOTUEH, KITFOYEBBIMU
MOHSTHSMH U METOJIAMU;

CTaBUTh W (OPMYJIUPOBATh COOCTBEHHBIE 3a7a4d B 00pA30BATEbHOW JACSITEIBHOCTH M
YKU3HEHHBIX CUTYaIUsX;

BBISBJISITH NPUYMHHO-CIICJCTBCHHBIE CBSI3M W aAKTyaJIM3WpPOBATh 3aJady, BBIABUTAThH
THIOTE3y €€ pelIeHMs, HaXOAWTh AapTyMEHTHl JUIS JOKa3aTelbCTBA CBOMX YTBEPKICHUM,
3aJ]aBaTh MapaMeTpbl U KPUTEPUH PEIICHNUS;

aHAIM3UPOBATh TOJYYEHHBbIE B XOJE€ pEUICHHS 3adaud pe3yJbTaThbl, KPUTHUYECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHTYaIlHsIM, OLCHUBATH IPUOOPETEHHBII OIBIT;

OCYUIECTBIIATh IEJICHANIPABICHHBII MOUCK MEpPEeHoca CPEACTB M CIIOCOOOB JIEHCTBUS B
npohecCHOHATBHYIO CPEeay;

yMETh TIEPEHOCHTHh 3HAHUS B T[IO3HABATEIbHYID H  TMPAKTUYECKYI0  OOJIacTH
KHU3HENIEATSILHOCTH;

YMETbh UHTETPUPOBATh 3HAHUA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTAaTh HOBBIC WJCH, Ipeajaratb OpPUTHHAIBHBIE TMOAXOABI M PEIICHHs, CTABUTh
pOOJIEMBI U 3aJ1a4H, Oy CKAIOIUE AIbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ napopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHWUKAX HHGPOpMANHH (TEKCTE Y4EeOHOro MocoOus,
HAYYHO-TIOMYJISIPHOM JUTEepaType, OMOIOTUYECKUX CIOBApSX U CIHPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHBIX, B VHTepHeTe), aHAIM3UPOBaTh HH(POPMALMIO pa3IMYHBIX BHUAOB U (opMm
NpEeCTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTD;



(dbopMyIHpOBaTh 3ampOoChl M TNPHUMEHATh Pa3UYHBIE METOABI TPU TIOUCKE M OTOOpe
Ouosornueckoil nHGpopManuu, HeOOXOAMMOM JIJIs1 BBITIONHEHUS YICOHBIX 3a/1a4;

npuoOpeTaTh OMBIT WCHOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOJIH30BAHUS PA3TUIHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTHUMAJbHYIO (OpPMY TPEICTABICHHUS OHOJIOTUYECKOM
nHpopmaruu (cxemsl, Tpaduky, AUarpaMMBbl, TaOJIUIIBI, PUCYHKH U IPYTOE);

UCIIONB30BaTh HAyYHBIN S3bIK B KA4yeCTBE CpEACTBa MpH paboTe C OMOIOTHYEeCKOU
uHpOpMaIlMel: MPUMEHITh XUMUYECKUe, (U3MUECKUe U MaTeMaTUYEeCKHE 3HAKH M CHMBOJIBL,
dopMmyIbl, abOpeBHATypy, HOMEHKJIATYPY, WCIOIb30BaTh M MPEOOPa30OBBIBATE 3HAKOBO-
CUMBOJINYECKUE CPECTBA HATJISIIHOCTH;

BJIQ/IeTh HABBIKAMHU pACIO3HABAaHUS U 3alIUTHl HMHPOpMAIUH, HWHOOPMALMOHHOU
0€30MaCHOCTH JJMYHOCTH.

OBiageHne YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH 1eHCTBUSIMMU:

1)o0menne:

OCYIIECTBIIATh KOMMYHHKAIIMN BO BceX cdepax >KM3HHU, aKTHBHO y4acTBOBATh B JHANIOTE
WIH JUCKYCCHH TIO CYIIECTBY 00CyXkaaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBHICKA3bIBATH
CYXXIICHUS OTHOCUTEIIbHO BBITIONHEHHUS TMIpeajiaraeéMoil 3agavd, YYHTBIBAaTh WHTEPECHl U
COTJIaCOBAaHHOCTD MO3UIUI IPYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacmo3HaBaTh HeBepOalbHBIE CpeAcTBa OOLICHHS, MOHUMATh 3HAUYEHHE COLUATBHBIX
3HAKOB, MPEANOCHUTOK BOZHUKHOBEHHUSI KOH(DIUKTHBIX CUTYalUi, yMETh CMATYaTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU crOco0aMu OOIIEHUS M B3aHUMOJCIHCTBUS, MOHMMATh HaMEpPEHUs
JIPYTHX JIOACH, MPOSBIATh YBAXKHUTEILHOE OTHOLICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(GbopMyIIMpPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIB30BAHUEM SI3BIKOBBIX
CPEJICTB.

2)coBMecTHAS 1eATEJIbHOCTD:

MOHMMATh W MCMOJH30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYaIbHONH pabOThI MpHU
pemeHn 61oIoruyeckoi mpooiaeMbl, 000CHOBBIBATh HEOOXOJMMOCTh MIPUMEHEHHS TPYTIOBBIX
(dbopM B3auMOAEHCTBYSI IPU peLIEHUH yueOHOM 3a1auH;

BbIOUpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOTO YJeHa KOJIEKTHUBA,

NPUHUMATh IEIM COBMECTHOW JESATeThbHOCTH, OPTaHW30BBIBATH M KOOPJIWHUPOBATH
JIEUCTBUA MO €€ IOCTHMIKECHHIO: COCTAaBJIATH IUIAH JEWCTBUM, PACOPEACISITH POIU C Y4ETOM
MHEHHUI Y4aCTHUKOB, 00CYK/1aTh pe3yJIbTaThl COBMECTHOI pabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa U Ka)XJIOr0 YYaCTHHKA KOMaHbl B OOIIUN pe3yibTat
1o pa3paboTaHHBIM KPUTEPHUSIM;

npeJiaraTh HOBBIC MPOEKTHI, OICHUBATH WACH C IMO3WUIMHA HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTpPATETMYECKOE TMOBEACHHWE B PA3IUYHBIX CHUTYalUsX,
MPOSIBIISITE TBOPUYECTBO U BOOOpAKEHHE, OBITH MHUIIHATUBHBIM.

OBiageHne YHMBEPCAJIbHBIMH PeryJ/siTUBHBIMU 1€ CTBUAMM:

1)camoopranusanus:

UCIIONB30BaTh OWOJIOTMYECKWE 3HAHUS 7S BBIABICHUS NPOOIEM M UX pEIICHUS B
YKU3HEHHBIX U YYCOHBIX CUTYAIIUAX;



BBIOMPATh HA OCHOBE OMOJOTMYECKUX 3HAHUU IIEJIEBHIC U CMBICJIOBBIC YCTAHOBKH B CBOHMX
JEMCTBUSX M TOCTYIKaxX MO OTHOLICHHWIO K >KMBOM IPHUPOJAE, CBOEMY 3JI0OPOBBIO U 370POBBIO
OKPYIKaOIIHX;

CaMOCTOSITEJIFHO OCYIIECTBIIATH IO3HABATEIBHYIO JESTEIBHOCTD, BBISABIATH MPOOJIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3a7aud B OOpa30BaTEIBHON JCSITCILHOCTH U
JKU3HEHHBIX CUTYALUAX;

CaMOCTOSITENIbHO COCTABIISITh TUIAH PELICHUs] MPOOIEMBbI C YIETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTCHUH;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacHMpsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JIeNIaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLIEHUBATh NMPHUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATH (HOPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOM APYAUIIUHN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO MOBBIIIATH CBOK 00pa30BaTEbHBIN U KYyJIbTYPHBIH YPOBEHB.

2)CaMOKOHTPOJIb:

J1aBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLICHUBATbH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATEIbHON pedIeKCuu KaKk OCO3HAHUSI COBEPIAEMbIX JACHCTBUN
U MBICIIUTENBHBIX MPOIIECCOB, X PE3yJIbTATOB U OCHOBAHHM, UCIIONB30BATh MPUEMBI pedrekcun
JUISL OLIEHKU CUTYalllH, BHIOOpA BEPHOTO PEIICHHS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHUS 110 UX CHIXKEHUIO;

IIPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX MPU aHAJIU3€ PE3YIbTATOB JI€ATEIBHOCTH;

3)npunsaTHe ce0s M APYrux:

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI M ApIYMEHTBI IPYIHX IIPU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

pU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOr0 YeI0BeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbrarhl ocBoeHUs nporpammbl COO no Ouosiorun Ha 0a30BOM YpOBHE
BKITIOYAOT crienuduueckue ais yuyeOHoro npenmera «bruonorusy HaydHbIe 3HAHUS, YMCHHS U
CHocoOBbl JEHCTBUH TIO OCBOCHHMIO, WHTEPIpPETAIlMM W NPeoOpa3OBaHUIO 3HAHWM, BHIBI
JeSITeIbHOCTH 110 MOJYYEHHIO HOBOTO 3HAHUS M NMPUMEHEHMIO 3HAHMW B PA3JIMYHBIX Y4EOHBIX
CUTyallWsX, a TaKkKe B PEAIbHBIX J>XU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C Owojorueil. B
porpaMMe TpeAMETHBIC Pe3yJIbTaThl MPEACTABICHBI 10 TOAaM 00yUYeHHS.

[IpenmeTHbie pe3ynbTaThl OCBOCHHS YydeOHoro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTh 3HAHHIA O MECT€ W POJU OMOJOTHHM B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHUpa H
HAYYHOTO MUPOBO33PCHUS, O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE
6uosioruu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKA JUIsl peILICHHs )KU3HEHHBIX 33/1a4;

YMEHHE PacKphIBaTh COJCPKaHUE OMOJIOTMYECKHX TEPMHHOB M MOHSITHN: )KU3Hb, KIETKA,
opraHusM, Mera0osm3M (OOMEH BEHIECTB M NIPEBpallleHHEe JSHEPTHH), TOMEOCTa3
(camoperyiisiiusi), yYpOBHEBasi  OpraHW3alMs  JKHBBIX  CHUCTEM, CaMOBOCIPOHM3BEIACHUE
(penpoyKIHs), HACIEACTBEHHOCTh, HI3MEHUYMBOCTh, POCT U Pa3BUTHE;



yMEHHE H3jaraTb OHOJOTMYECKHE TEOpPUM (KJIETOYHAas, XpPOMOCOMHas, MyTallMOHHas,
[EHTpaJIbHAs JOTMa MOJIEKYJIsipHOW Owomorun), 3akoHel (I'. Mennens, T. Moprana, H. .
BasuioBa) u yuenus (0 meHTpax MHOTOOOPa3us ¥ MPOUCXOKICHUS KyIbTypHbIX pactenuit H. U.
BasuiioBa), onpenensth rpaHUIlbl UX MPUMEHUMOCTHU K KUBBIM CUCTEMAM;

yYMEHHE BIaJ€Th METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOJIIOJAEHHE U ONHUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus M MpOBEJeHHE OHOJIOrHYecKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJIMUMHAMH, OOBSICHEHHE TOTYUYEHHBIX PE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX TOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BbIBOJIbI HA OCHOBAHUU MOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U DYKapHUOT,
OJIHOKJICTOYHBIX ¥ MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIECTB U
IpEeBpalleHUs] SHEPTUM B KIETKe, (OTOCHHTE3a, MJIACTUYECKOr0 M HHEPreTH4YecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OIJIOJIOTBOPEHUS, PA3MHOKEHUS, NHANBUAYAIbHOIO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

yMEHHE NPUMEHAThH MOTYYCHHbIC 3HAHUA AJIS1 OOBSICHEHUS OMONOTUYECKUX MPOIIECCOB H
SIBIICHUH, /ISl IPUHSATHS MMPAKTUIESCKUX PEIICHUI B TTOBCEIHEBHOM )XKM3HU C IENBI0 00ecTeueHMs
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJEH, COOJIIOEHUS HOpM
rPaMOTHOTO TOBEACHHUS B OKpYXarolled NPUPOAHON cpele, NMOHMMaHHE HeoOXOIUMOCTH
UCIIONb30BaHUSl JOCTHKECHUIM COBPEMEHHON OHMOJOTHH M OMOTEXHOJOTHH AJ PalOHATBHOTO
MPUPOOTNOIH30BAHMS;

YMEHHE pellaTh 3JIEMEHTapHbIE TEHETUYECKHE 3aJadyl Ha MOHO- M JUTHOpHUIIHOE
CKpeIlIMBaHME, CUEIUIEHHOE HACIe0BaHUE, COCTABISATh CXEMbl MOHOTHOPHIHOTO CKPEIIMBaHUS
JUTSL TIpEe/ICKa3aHus HacleOBaHUs MTPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JIAOOPATOPHBIE M MPAKTUYECKHE PaboThl, COONIONATh MpaBWiia MPU
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYA0BAaHHEM;

YMEHHE KPUTHYECKH OLICHMBATh U HHTEPIPETUPOBATH HMH(OpPMAIHMIO OHOJIOTHYECKOTO
COJIep’KaHHus, BKIIIOYAIOIIYIO IICEBJAOHAYYHbIE 3HAHHUS W3 Pa3jIMYHbIX HCTOYHUKOB (CpelCcTBa
MaccoBOW MH(OPMALNU, HAYYHO-TIOMYJISPHBIE MaTEpUasbl), ITHUECKUE ACTIEKTHl COBPEMEHHBIX
WCCJICTIOBAaHM B OMOJIOTUH, METUITUHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NHCHMEHHBIE W YCTHBIE COOOIICHMs, 0000IIas
OuMoJorMueckyro MHGOpPMAIUI0 M3 HECKOJBKUX HCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHSTUIHBIN anmnapaT OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOeHHs YydeOHoro mnpenmera «buonorus» e 11 knacce
JOJIKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUI O MeCTe U POJM OUOJIOTUM B CHUCTEME HAay4YHOIO 3HAHUS
€CTECTBEHHBIX HAyK, B (DOPMHpPOBAaHUHN COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUIMCKHX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, pyHKIMOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PELLEHUS )KU3HEHHbIX 3a/1a4;

yMEHHE pacKpbIBaTh COAEpKaHHE OMOIOTHYECKUX TEPMUHOB U MOHITHIA: BUJ, MOMYJISIIHS,
reHo(OHA, HBONIONMS, JBUXKYIIUE CHIBI ((haKTOpbl) SBOJIOIUH, MPUCTIOCOOIECHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PeyLIEHTHI, IETTH MATaHHs, YKOJIOTHYECKas IMUpaMua, OMOreoreHos, onochepa;

yMEHHe H3araTh Ouonoruueckue Teopuu (dBomtonuoHHas Tteopus Y. [lapsuHna,
CUHTETHYECKasl TeOpHs IBOJIIOINH), 3aKOHBI 1 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, uepenoBanus riaBHbIX HampaBieHuid U nyteil sBomonuu A. H. CeseproBa, ydeHus o
ounoctepe B. N. BepHajckoro), onpenensTh TpaHUIBl UX TPAMEHHUMOCTH K )KHBBIM CHCTEMaM;



yYMEHHE BIaJE€Th METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHMHU: HAOJIIOJAEHHE U ONUCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHUN, OpraHu3alus H NpPOBEJEHHE OHOJIOrHYeCcKOro
9KCIIEPUMEHTA, BBIABM)KCHHE THUIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyEeMbIMU
BEJIMYMHAMH, OOBSICHEHUE TOTYUYEHHBIX PE3yJIbTaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHATHUH,
TEOPHiA U 3aKOHOB, YMEHHE JITIaTh BEIBOJIBI HA OCHOBAHHUH MOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHE BbIIETATh CYIIECTBEHHbIE TPU3HAKU CTPOCHUS OMOJIOTHYECKUX 0OBEKTOB: BUIIOB,
MOMYJISIIUM, TPOAYIEHTOB, KOHCYMEHTOB, pEAYLIEHTOB, OHOTE€OIEHO30B M JIKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  OTOOpA,
BUI000Pa30BaHus, MPHUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHUS KOJIOTHMUYECKUX (HDaKTOpOB Ha
OpraHU3MBI, IEPEHOCA BEIIECTB U MOTOKA YHEPTUHU B IKOCHCTEMAaX, aHTPOMOTEeHHBIX U3MEHEHUN
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOPOTa BEUIECTB M OMOTCOXMMHYECKHX IIMKJIOB B
ouochepe;

YMEHHE TPUMEHSTH TOJTYYCHHBIC 3HAHUS U OOBSCHEHHS OMOJOTHYECKUX IMPOLECCOB U
SIBJICHUH, JIJIS1 IPUHATHUS IPAKTUUYECKUX PEIIEHUI B TIOBCETHEBHOM JKU3HHU C LIEIbI0 00ecneueHUs
0€30MacHOCTH CBOETO 3JI0OPOBBS U 370POBbSl OKPYKAIOIIUX JIOJEH, COONIONEHUS HOPM
IPaMOTHOTO TIOBEJICHUSI B OKpYXKalollle NPUPOAHON cpene, NMOHHMMAaHUE HEOOXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu JUISt paloHaIbHOIO
MPUPOIOTIOTB30BAHUS;

yMEHHE peliaTh 3JeMEHTapHble OMOIOTUYECKUE 3aJauyd, COCTaBISATh CXEMbI MEpeHoca
BEILECTB U SHEPTHUH B IKOCUCTEMAaX (LI€TH MUTAHUS );

YMEHHE BBINIOJIHATH JIAOOPATOPHBIE M TPAKTHYECKHE PaOOTHI, COONIONATh MpaBWiIa MPH
pabote ¢ yueOHBIM U 1abOpaTOPHBIM 000PYIOBAaHUEM;

yMEHHE KPUTHYECKH OIICHHBATh U HHTEPIPETHUPOBATH HMH(OpPMAIHIO OHUOIOTHYECKOTO
COJIepKaHMUs, BKIIIOUAIOIIYIO TICEBIAOHAYYHbIC 3HAHUS W3 Pa3IMYHBIX HCTOYHUKOB (CpelCTBa
MaccoBoi WHGOpPMAIlMK, HAYYHO-TOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh Ti0OaIbHBIC
HKOJIOTHUECKUE TTPOOIEMBI COBPEMEHHOCTH, (DOPMUPOBATH 0 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3UIIHIO;

yMEHHE CO3/1aBaThb COOCTBEHHbIE NHUCHBMEHHBIE U YCTHBIE COOOIICHHS, 0000IIast
OMoJorMYecKyr0 WHGPOPMAIUI0 W3 HECKOJBKUX WCTOYHHKOB, TPAaMOTHO HCIOJB30BaTh
HNOHSTUWHBIN annapaT OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoangecTBouacosB
Ne HaumenoBanuepasaeioB u
n/n TEMIIPOrpaMMbI Bcero KontpoabHbiepadoThI
buonorusakaknayka 2
JKuBbIE CHCTEMBI U X |
OpraHu3aIus
XUMHUYECKUN COCTaB U CTPOCHHUE g
KIETKHA
KuzHenesTeIbHOCTEKIETKHA 6 1
Pa3sMHoxeHue u
WHANBUAYATbHOE Pa3BUTHE 5
OpraHU3MOB
HacnencrBeHHOCTE U 2
W3MEHYHUBOCTHOPTaHU3MOB
Cenexnusopranu3mMoB. 3 1
OCHOBBIOMOTEXHOJIOTUHI
Pe3epBHOEBpEMS 1
OBIIEE KOJIMYECTBO YACOB I10 34 )
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IIpakTH4yecknepadoThI

0.5

1.5

DJIEKTPOHHBIE

(uu¢posbie)
o0pa3oBaTe/IbHbIEPECYPCHI

bu6mmorexa [JOK
https://m.edsoo.ru/7141c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6mmorexa [JOK
https://m.edsoo.ru/7{f41c292

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢292

but6mmoreka [IOK
https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
https://m.edsoo.ru/7t41¢292
bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne

n  Temaypoka
/

n

buonorus B cucteMeHayk

MeTo1bl TO3HAHUS KUBOM
npuponsl. [Ipakrnueckas
pabota Ne 1 «Mcronp3oBanue
Pa3IMYHBIX METO0B IPU
U3Y4YEHUH OMOJIOTHYECKHUX
00BEKTOBY

buonornyeckue CUCTEMEI,
MIPOIIECCHI U UX M3yYCHHE

XHUMHUYECKUH COCTAB KIIETKHU.
Boga u MuHepasbHbIE COJIH

benku. CocTaB u cTpoeHue
OCIIKOB

®depMeHThl — OHOJIOTHYECKHE
Katanu3aropsl. JlaboparopHas
pabota Ne 1 «M3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
dbepMeHTOoB (Ha mpumepe
aMUJIa3bl WM KaTanasbl)»

KoanuyecTBo4acos

Bce
ro

KonTpoJbHble
padoThbI

IIpakTH4eckue
padoThI

0.5

0.5

Haranszyq
eHHs

06.09.

13.09.

20.09.

27.09.

04.10.

11.10.

iieKTpoHHBbIenuppoBbIcOOpa3oBaTe
JIbHbIepecypchl

bubmnoreka [IOK
https://m.edsoo.ru/863e6122https://m.e
dsoo.ru/863e632a

bu6mmoreka [IOK
https://m.edsoo0.ru/863e6122

bubmnoreka [IOK
https://m.edso0o0.1ru/863e6564
bu6mmorexa [JOK
https://m.edsoo.ru/863e674¢

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72

bu6mmoreka [IOK
https://m.edso0.ru/863e6b72




10

11

12

13

14

15

Yrinesonsl. JIunuast

HyxnennoBbiekucnorsl. ATO

I/ICTOpI/ISI 1 MCTOAbI U3YUCHUA
KJICTKU. KJ’IGTO‘IHaﬂTeOpHH

Kinerka xak nenoctHas )KuBas
CHUCTEMA

CTpoeHue 3yKapuoTHYECKOM
knetku. JlabopaTopHas paborta
Ne 2 «M3yuenue crpoeHus
KJIETOK PAaCTEHUM, )KUBOTHBIX,
rpuboB U OakTepuit mox
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax 1 ux
OINKCaHHE»

OOMEHBEILIECTBIINMETA00JIN3
M

dorocuHTE3. XEMOCUHTES

DHepPreTUYecKuiooOMeH

JKW3HEHHBIN UK KICTKH.
Jlenenue knetku. MuTos.
JlaGopatopnas pabora Ne 3
«Habmroienre MuTo3a B
KJIETKaX KOHYMKA KOPEeIKa
JyKa Ha TOTOBBIX

0.5

0.5

18.10.

25.10.

08.11.

15.11.

22.11.

29.11.

06.12.

13.12.

20.12.

bu6mmorexa [JOK
https://m.edso00.ru/863e6870
bu6mmorexa [IOK
https://m.edsoo.ru/863e6d5c
bubmnoreka [IOK
https://m.edsoo.ru/863e6e88

bubmuoreka [{OK
https://m.edsoo.ru/863e6{t0https://m.e
dsoo0.ru/863e716¢

bubmuoreka [JOK
https://m.edsoo.ru/863e766¢

bu6mmoreka [IOK
https://m.eds00.ru/863e7¢98

bubmnoreka [IOK
https://m.edsoo.ru/863e7aae

Bbu6mmorexa [JOK
https://m.edsoo.ru/863e7dc4




16

17

18

19

20

21

22

23

24

MUKpOTIpenapaTax»
BbuocunTes 6enka. Peakius
MaTpUYHOTO CHHTE3a
Tpancasauus —
OuocHHTE30eIKa
HexknetounsieopMbIKU3HU —
BUPYCHI

DopMBIPa3MHOKEHUSOPTaHU3
MOB

Meriios

OO6pa3oBaHue U pa3BUTHE
IIOJIOBBIX KIJIECTOK.
Omo10TBOpPEHHE.
JlaGopartopnast pabota Ne 4
«M3y4deHne CTpOCHUS MOJTOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

WNHauBuyansHOEpa3BUTUEOPT
AHNU3MOB

I'eneTnka — Hayka o
HACJIEACTBEHHOCTH U
U3MEHYUBOCTH

3aKOHOMEPHOCTH
HaCJICIOBaHUsI TPH3HAKOB.
Mounorubpunnoe
CKpEIIMBaHHE

0.5

27.12.

17.01.

24.01.

31.01.

07.02.

14.02.

21.02.

28.02.

07.03.

bu6mmoreka [IOK
https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
https://m.edsoo.ru/863e796e¢
bubmuoreka [{OK
https://m.edsoo.ru/863e7540
bu6mmoreka [IOK
https://m.edsoo.ru/863e8 1 bbhttps://m.e
dsoo.ru/863e831¢
bubmnoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmnoreka [IOK
https://m.edsoo.ru/863e81b6

Bbu6mmorexka [JOK
https://m.edsoo.ru/863e8436

bubmuoreka [{OK
https://m.edso0.ru/863e8612

bubmuoreka [{OK
https://m.eds00.ru/863e8878




25

26

27

28

29

30

31

Jurubpuinoe cKperuBaHue.
3aKOH HE3aBUCHUMOIO
HaCJIeI0BaHHS [TPU3HAKOB

CueruieHHOE Hace10BaHUe
npu3HakoB. JlabopaTopHast
pabota Ne 5 «3yuenue
pe3yJIbTaTOB MOHOTHOPUHOTO
U JUTUOPUIHOTO
CKPEIMBAHUA y TPO30(HIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

I'eneruka nona. HaciemoBanue
MPU3HAKOB, CLEIJIEHHBIX C
TTOJIOM

N3MeHUnBOCTS.
HenacnenctBennas
U3MEHYMBOCTh. JlJabopaTropHas
pabota Ne 6.
N3yyennemMoaupuKanoHHONU
3MEHYHBOCTH,
MOCTPOCHUEBAPUAIIIOHHOTOPS
Jla 1 BapUalMOHHOWKPUBOM»
Hacnencrsennas
W3MEHYHMBOCTH. JIJabopaTopHast
pabora Ne 7. «AHanm3
MyTaIui y 1po30¢uisl Ha
TOTOBBIX MUKpOIIpenapaTax»

I'eneTukauesoBeka

PezepaHblii ypok. O0001eHne

0.5

0.5

0.5

14.03.

21.03.

04.04.

11.04.

18.04.

25.04.

25.04.

bubmuoreka [JOK
https://m.edsoo.ru/863e89a4

bubmuoreka [JOK
https://m.edsoo.ru/863e8c60

bu6mmorexa [JOK
https://m.edso00.ru/863e8c60

Bbu6mmorexka [JOK
https://m.edsoo.ru/863e8efe

bubmnoreka [IOK
https://m.edsoo.ru/863e8efe

bu6mmorexa [JOK
https://m.edso0o0.ru/863e8d78




no teMe «HacneacTBEHHOCTD U
M3MEHYHUBOCTH OPTaHU3MOBY

1 Cenekuus Kak HayKa u 1 16.05 bu6mmorexa [IOK
IPOLIECC R https://m.eds00.1u/863e9214
53 | oo sarronin | joos,  Bubmoresa LIOK
HHI P R https://m.edsoo.ru/863e9214
YKUBOTHBIX
34 bHOTEXHOIOTUAKAKOTPACIIBIIP 1 1 53.05. bubnuorexa [IOK
OM3BOJICTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 14 ) 4

I10 ITPOIT'PAMME



YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBS3ATEJLHBIE YUEBHBIE MATEPUAJIBI 1J151 VAEHUKA

* buonorus / [1aceunuk B.B., Kamenckuit A.A., Pyonos A.M. u apyrue /Ilox pex. [Taceunuka
B.B., Aknmonepsoe obmectBo «3narensctBo «IIpocBemenne»
* buonorus, 11 xnacc/ [Naceunuk B.B., Kamenckuit A.A., Py6nos A.M. u apyrue /Ilox pen.

[Taceunuka B.B., Akuronepuoe o6miectBo «M3marensctBo «IIpocBemiennes

METOJUYECKHUE MATEPHUAJIBI AJ151 YUUTEJISA
MeTtonuyeckoe nmocobue/Ilaceunuk B.B., AkunonepHoe o0111ecTBO U3AaTEIHCTBO
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