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HOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpaMMmbl MO OWOJIOTUM TEOPETUYECKYIO OCHOBY IS
OTIpeETCHUs] TMOAXO0I0B K (OpMHpOBAHHIO COACpKAHMS y4eOHOro mpeameTa
«buonorus» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aUMOOOYCIIOBIICHHOCTH IIeJIeH, COJCp)KaHUs, pEe3yJbTaToB OOY4YCHHS |
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
NPUHLIMIAX, XapaKTePU3YIOUUX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPEIHEro
obmero o6pazoBanusi B Poccuiickoit deneparuu, a TakkKe TMOJOKEHUS O
cnenuduke ONOIOTHH, €€ 3HAUCHUHU B TTO3HAHUH KUBOU MPUPOBI M 00eCIIeYeHUN
CYIIIECTBOBAHHS UelIOBeYeCKOro oOrnecTBa. CoOriacHO Ha3BaHHBIM TOJOXKEHUSM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIHH MPOTPAMMBI TI0O OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T MpeACTaBICHUE O Ienax, o0 oOmei
CTpaTerud OOYy4YeHHs, BOCIHTAHUS W Pa3BUTHS OOYyYaIOIIUXCS CpPEICTBAMHU
ydaeOHoro mpeamera «buomorus», omnpenenseT o00sg3aTeNbHOE MPEIMETHOE
COJIEp>)KaHUE, €ero CTPYKTypy, pacmpelelieHne 1o pa3ienaM U TeMmaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEAMETHBIX ¥ BHYTPUIPEIMETHBIX CBS3CH, JIOTHKH 00pa3oBaTeIbHOTO
MpoI1iecca, BO3PACTHBIX 0COOCHHOCTEH 00yYarommxcs.

B nmporpamvMe mo OuwomorMM TaK)Xe YUYUTBIBAIOTCA TpPEOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM U TPEJAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHWU OCHOBHBIX BHJIOB y4eOHO-IIO3HABATEIHLHOM
NEeSATeTbHOCTH/YU4eOHBIX JEHCTBUI O0O0YydYaroIIUXCsl MO OCBOCHHUIO COJACPKAHUS
OMOIOrMYecKOro 00pPa30BaHHUS.

B nporpamme mo 6uonorun (10—11 kimaccel, 6a30BbI YPOBEHB) peaii30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B HM3yYeHUW OHOJIOTWH, Olarogaps 4YeMmy B HeEH
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTHC 3HAHWUW, CBSI3aHHBIX C
GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PCHHS,  IIEHHOCTHBIX
OpHEHTAIlUN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpa3e >XKM3HH W OEpeKHBIM OTHOIIEHHUEM K OKPYXKAIOIIeW MPUPOIHON Cpele.
[ToaTomMy Hapsiy ¢ U3ydeHHEM OOIIEeOMOIOTHYECKUX TEOPHid, a TaKKe 3HAHUHU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTA OCHOBHBIX MPOTEKAIONINX B
HUX TPOIIECCOB B MPOrpaMMe IO OMOJIOTHH yAENEHO BHHUMAaHHUE HCIOIh30BAHUIO
TIOJTyYeHHBIX 3HAHUW B MMOBCEIHEBHOMN JKU3HU JIJISl PEIICHHUS MPUKIIAIHBIX 33714, B
TOM dYHKcie: MPOPUIAKTHKN HACJIEICTBEHHBIX 3a00JeBaHUI dYeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUIECKU
1eIecoo0pa3Horo IMOBEACHUA B OKpYy)Kalolled NpUpPOJHOW cpele, aHaiau3a
BIIVSTHHSI XO3SIICTBEHHOW JIEATETHHOCTH YEIOBEKa Ha COCTOSIHHE TPUPOIHBIX H
HMCKYCCTBEHHBIX DKOCUCTEM. Y CWIICHHE BHUMAHUS K IPUKJIAHON HAIIPaBICHHOCTH
yueOHOrO mpeamMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO O0ECTICUCHUS



YCIIOBUH ISl peIlIeHUs] OJJHOW U3 aKTyaJbHBIX 3a/1a4 IIKOJIBHOIO OHOJIOTHYECKOTO
oOpa3oBaHMsl, KOTopas mpeamnojaraeT (¢GopMuUpoBaHHE Yy  OOydarolIUXCs
CIOCOOHOCTH aalnTUPOBAThCA K M3MEHEHHSIM JUHAMUYHO Pa3BUBAIOILETOCS
COBPEMEHHOT'O MUPA.

buonoruss Ha ypoBHe cpeaHero o6imiero oOpa3oBaHMs 3aHMMAET BaXKHOE
mecto. OHa obecneunBaer (popMHpoBaHHE Yy OOYHAIOIMXCS MPEICTABICHUN O
HAay4YHOM KapTUHE MHpa, paclIUpsieT U 0000IIaeT 3HaHUS O KUBOM mpupoje, eé
OTJINYWTENbHBIX TNPHU3HAKaX — YPOBHEBOW OPraHMU3allMA W D3BOJIIOLUH, CO3HAET
yCIIOBUSL  JAJsi:  TIO3HAHHWS  3aKOHOB  KUBOM  MPHUPOABI, (OPMHUPOBAHUS
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe3omacHoro ooOpasa
KU3HU, YKOJIOTMYECKOT0 MBIIUIEHHUS, IIEHHOCTHOTO OTHOUIEHUS K JKUBOU MIPHUPOE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTHS UMEET TaKKe JUIs PEIICHUs BOCITUTATENIbHBIX U
pa3BUBAIOIIMX  3a4ad  CpeJHero  oomero  o0pa3oBaHUs,  COLMATIU3ALUU
oOyuaromuxcs. M3ydyenune 6uonoruu obecneynBaeT yciaoBHs i (POPMHUPOBAHUS
MHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYpBHI, CIOCOOCTBYET HMHTErpanuy OHMOJOTHYECKUX 3HAHUU C
NPEICTABICHUSAMHU U3 JAPYTUX yUYE€OHBIX MPEAMETOB, B YACTHOCTH, (DPU3UKHU, XUMHUU
u reorpaduu. Ha3BaHHbIE TOJOKEHHUS O NpeIHAa3HAYEHHH Y4eOHOro MpeameTa
«buonorus» CcOCTaBUIM OCHOBY JJI ONpPENETIEHUs MOAXOJ0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpPKaHUsA, IMPEACTaBICHHOI0O B Iporpamme II0
OHOJIOTHH.

Ot6op coxmepkanusi ydebHoro npenmera «buosjorusi» Ha 0a30BOM YpPOBHE
OCYUIECTBJIEH C MO3ULUNA KYyJIbTYpOCOOOPA3HOIO MOJAXO0Ja, B COOTBETCTBUU C
KOTOpPBIM OOYyYaloluecs: JOJKHBI OCBOMTH 3HAHUA M yMEHHMsI, 3HAUMMBbIE JIs
dopMupoBaHus O0OIIEH KyJIbTYpbl, ONPEACNSAIONIME aJeKBAaTHOE IOBEACHHUE
YeJioBeKa B OKpYXKarolled MpUpPOAHOU cpene, BOCTpeOOBAaHHbBIE B MOBCEAHEBHOM
XKU3HU U TPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCTO B 3TOM CUCTEME 3HAaHUI
3aHUMAIOT 3JIEMEHTHI COJIEP)KaHUs, KOTOPbIE CIIyKaT OCHOBOU JiJIs1 (POPMUPOBAHHUS
IPEICTAaBICHU O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTHHE MHUpAa W
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHHU3aluu
OMOJOrNYECKOro 00pa30BAHMSL.

CrpykTypupoBaHHE cOAepX)aHUs Y4yeOHOro Marepuaiga B IpOrpaMMe IIo
OMOJNIOTMM OCYIIECTBICHO C Y4Y€TOM MPUOPUTETHOIO 3HAUEHHUS 3HAHUA 00
OTJIMYUTENIbHBIX OCOOCHHOCTSX JKUBOW MPUPOJbI, O €€ YPOBHEBOM OpraHu3aliu u
ABOJIIOLMU. B COOTBETCTBUHU C 3THM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJIEHBI CIIEAYIOUIUE COAEp/KAaTEIbHbIE TMHUU: «brosorus kak Hayka. MeTobl
Hay4yHOro mno3HaHus», «Kierka kak Ouosormyeckas cucrema», «OpraHuszM Kak



Oouonornyeckas cuctemay, «CuctemMa W MHOTOOOpasue OpPraHUYECKOTO MHPay,
«IBOJIOIMS KUBOM NPUPOJIB, « IKOCUCTEMBI U IPUCYIITUE UM 3aKOHOMEPHOCTH.

enp wm3yuyenus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE OOyYalolUMHUCS  3HAHUSIMU O  CTPYKTYPHO-(YHKIIMOHATBHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HAHUA JJIi TPAMOTHBIX JIEWCTBUIM B OTHOIIEHUH OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMUHBIX )KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yueOHoro mnpeamera «buosiorus» Ha 6a30BOM
YPOBHE 00€CTICUNBACTCS PEIICHUEM CIISAYIONINUX 3a/1a4:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OHOJIOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBmiIaxX, CIy>KalluX OCHOBOMU
st GOpPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAy4YHON KapTUHE MHpa, O
METO/IaX HAy4YHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3AIMH, BBIIAIOIIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUIX B OMOJIOTHH;

dbopmupoBaHrUe y OOYyYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTYAJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEH B MpoIleccCe aHau3a JAHHBIX O IMYTSAX pPa3BUTUSA B
OMOJIOTUM HAyYHBIX B3IVISIOB, MJEH M TOJIXOJOB K HM3YUYEHHUIO >KHUBBIX CHCTEM
Pa3HOr0 YPOBHS OpraHU3alluu;

CTAaHOBJIICHHE y oOOydarommxcs oO0mell KyJabTypbl, (YHKIHOHAIbHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIEHUBATH SBIICHUS OKPY’KAIOIIETO
MUpa JKMBOW NPHUPOABl HA OCHOBAHMM 3HAHUM M ONBITA, MOJYYEHHBIX TMpHU
M3y4YeHUH OUOJIOTUH;

dbopmupoBaHue y O0OydYalOIIMXCS YMEHUN WLUIIOCTPUPOBATH 3HAYEHUE
OMONOTUYECKUX 3HAHUW B TPAKTUYECKOW JESITEIHbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUA;

BOCIUTAaHUE YOEXKJIEHHOCTH B BO3MOXXHOCTH ITO3HAHHUS YEJIOBEKOM KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIIECHHUS K HEW, COOTIOICHUS STUUYECKUX
HOPM TIPU TIPOBEICHUN OMOJIOTMYECKHUX UCCIIETOBAHMI;

OCO3HAHHE IIEHHOCTU OWOJIOTMYECKUX 3HAHUW IS TOBBIIICHUS YpPOBHSA
AKOJIOTUYECKOMN KYJIbTYpHI, U1s1 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOU JKU3HU IS
OLICHKH TOCJIEACTBUIA CBOEH JIEATEIILHOCTH IO OTHOIICHUIO K OKPYKAKOIIEH cpelie,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHHME U COOJNIIOJICHHE Mep NPOPUIAKTUKH
3a00sieBaHUM.

B cucreme cpeanero oOmiero oOpaszoBaHusi «buonorusi», uzyudaemas Ha
0a30BOM YpOBHE, SBISIETCS O0S3aTE€NbHBIM YYE€OHBIM MPEAMETOM, BXOMISIIUM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBbIE PEIMETH.



Jyist u3ydenust Ononoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oOpa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 knacce — 34
yaca (1 gac B Heziel10).

COAEPKAHUE OBYUEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
APYTUMHU €CTECTBEHHBIMU HayKaMu, (puiocoduelt, STUKOM, SCTETUKON U TPaBOM.
Ponp Ouonormu B (HOpMHUPOBAHUM COBPEMEHHON HAyYHOW KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTopl TO3HAHUS KUBOUW PUPOIbI (HAOTI0OICHHE, SKCTIEPUMEHT, ONMCAHMUE,
U3MEpeHHe, KiIacCu(pUKaMs, MOJICTUPOBAHUE, CTAaTHCTHYECKas 00paboTka
JTAHHBIX).

JdeMoHCcTpanuu:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbios, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeToAbl MO3HAHUS KUBOUW TPUPOIBD.

JlaGopaTopHble M NpakTHYecKue padoThbl:

[Ipaktuueckass padora Ne 1. «Vcmonp3oBaHHe pazIUYHBIX METOJIOB MpPH
M3YUYEeHUHN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3ALUA.

Xusbie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKOM MTPUPOJIBI.

CgoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHU3aliid OMOCUCTEM:
MOJIEKYJISIPHBIM, KJIETOYHBIM, TKAaHEBbIM, OpPraHU3MEHHBIM, IONYJIALHAOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHit), OnocepHBI.

JdeMoHCcTpanuu:

Tabmuiel 1 cxeMbl: « OCHOBHBIE TIPU3HAKU XKU3HW», «YPOBHU OpraHU3aIUU
KUBOU MIPUPOJIBDY.

O6opynoBanue: Mmojaenb MoJiekyibl JIHK.

Tema 3. XuMHuYeCKHil COCTAB U CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKU. XUMHUUYECKUE DIIEMEHTBI: MAaKpPODJIEMEHTHI,
MHKPOAJIEMEHTHI. BoJia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI W MHUHEpAIbHBIX BemlecTB B KkieTke. llopmepxkanue
OCMOTHYECKOr0o OanaHca.

benku. CoctaB u crpoeHre OeIKOB. AMHUHOKHCIOTBI — MOHOMEPHI OEJKOB.
He3ameHnmblie 1 3aMEHUMBIE AMUHOKHCIIOTBI. AMUHOKHUCIOTHBIM COCTaB. Y pOBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W



YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonormueckue
(GyHKITUN OCIKOB.

depmeHTHl — Ouosoruueckue Kartanuzatopel. CTpoeHue (epmenTa:
aKTUBHBIA ILEHTp, cyOcTpartHas crneuupuuHocts. KodepmenTsl. ButaMuHBL
OTnnuns GepMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYrneBoasl:  MoOHOcaxapuabl  (TVIIOKO3a, pubo3a U J1e30Kcupub03a),
aucaxapuipl - (caxaposa, JakTo3a) M moducaxapuibl (Kpaxman, TJIMKOTEH,
LEeJUTI0103a). bruonornyeckue GyHKIMM yIIIEBOIOB.

Jlumuaer:  Tpurnunepunbl, Qochomunuasl, crepouanl. [ 'mapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormveckue ¢yHkuuu aunuaoB. CpaBHEHHE
YIJIEBOJIOB, OEJIKOB U JIMMHI0B KaK HCTOYHUKOB SHEPTHUHU.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — moHOMEDSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pyuknuu JJHK. Crpoenue n pynkiuu PHK.
Bunasl PHK. AT®: ctpoenne u pyHKIUH.

Huronorus — Hayka o kietke. Knetounast Teopust — mpumep B3aUMOIEHCTBUS
uael 1 PaKkToB B HAYYHOM MMO3HAHUHU. METO/Ibl U3YUEHUS KIETKH.

Knerka kak menmoctHas xuBas cuctema. OOmmMe MNpPU3HAKA KIIETOK:
3aMKHyTasi HapykHasi memOpana, moinekynsl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTe3a Oelka.

Tunel KJIETOK: »yKapHOTHYECKas M mpokapuotuyeckasd. OcoOEHHOCTH
CTpOEHHUs TMPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuil. CTpoeHHe
AYKapUOTUYECKOW KIIETKU. OCHOBHBIE OTJIWYUS PACTUTENBHOM, YKUBOTHOW U
IrpUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAIUKC, UX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{utomnasma u eé
opraHousibl. OmHomemOpanHbie opranHouasl kietku: OIIC, ammapar [onbmxw,
mu30combl. [loyaBTOHOMHBIE OPraHoOWbl KIETKH: MUTOXOHAPWUH, IJIACTHBI.
[IpoucxoxneHne MUTOXOHApHM W TuiacTuia. Bunel mnactun. HememOpaHHbIe
OpPraHou/bl KJIETKH: PUOOCOMBI, KIETOYHBIH UEHTP, IEHTPUOJHU, PECHUYKH,
KryTUKUA. OYHKIIMY OPraHOMIO0B KIETKU. BKitoueHus.

SAnpo — perynsTopHblil LeHTp KieTku. CTpoeHue siapa: saepHas 00oJouKa,
KapuoIuia3Ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIsann, M. Ilneitnen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Juarpammbel:  «PacnpeneneHne XHMUYECKUX JJIEMEHTOB B HEXKHUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B KUBOW MIPUPOJIEY.



Tabmuter u cxembl: «llepuoamueckas TabNMIIA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHue MOJIeKYJIbl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKYJIbI OeIKay,
«Ctpoenue pepmentay, «Hykmennossie kuciotel. JJHK», «CTpoeHre MOIeKyJIbl
AT®», «CrpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHME KUBOTHOU KIIETKUY,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue szipa KIEeTKn», «YiIeBoAbD), «JIMmuasn.

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYyJIOBaHWE HJisi MPOBEIEHUS
HaOII0JICHUM, HM3MEpPEHUM, SKCIEPUMEHTOB, MHUKpOIpenapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGopatopHass pabora Ne 1. «/3yyeHue KaTaIUTUYECKOW aKTUBHOCTH
(hepMeHTOB (Ha MpUMEPE aMUJIa3bl WU KaTalla3bl)y.

Jlabopatopuass pabota No 2. «M3ydeHuwe CTpOCHHsI KIETOK pacTeHH,
KUBOTHBIX M OAaKTEpHil MOJ] MUKPOCKOTIOM Ha TOTOBBIX MHKpOIIpenaparax u ux
OMHCAHUE.

Tema 4. ZKusHeesITeJIbHOCTh KJIETKH.

OOMeH BemecTB, WK MEeTa00Iu3M. ACCUMUIIAIMS (TUIACTUYECKU OOMEH) U
TUCCUMMWIISIUSL (SHEpPreTUYeckuii oOMEH) — JIB€ CTOPOHBI €IMHOIO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsI BELIECTB W DHEPrUdM B TOHUMAHHUU
MeTabou3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN 1 reTepoTpodHbid. Poib GpepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®orocunTe3. CperoBass U TeMHOBasg (a3pl ¢oTocuHTe3a. Peakuuu
¢dborocunTeza. DPphekTuBHOCTh (HOTOCUHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiusHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIIECHUSI €T0
IPOJIYKTUBHOCTHU y KyJIbTYPHBIX PACTEHUH.

XeMocuHTe3. XeMOCHUHTE3UPYIoIIHe OakTepuu. 3HAU€HUEe XEMOCHUHTE3a IS
KU3HU Ha 3eMIIe.

DHepreTnuecknii oOMeH B KJeTKe. PaciernsieHue BeIecTB, BbIACICHUE U
aKKyMYJUpPOBAaHME DSHEPrUM B KIETKE. OTalbl JIHEPreTHYecKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucnoponHoe oxkuciaeHUE, WIH KIETOYHOE
JbIXaHUE. OkucnurenbHOe dbocdhopunupoBanue. D¢ hHeKTUBHOCTD
AHEPIreTUIECKOr0 OOMEHA.

Peakuun wmatpuyHoro cuHre3a. [‘enernueckas wuHbpopmanus u JIHK.
Peanuzauusi reHerudeckoil mHpopmanuu B kieTke. ['eHETMYEeCKUH KOA U €ro
cBoiicTBa. Tpanckpunuusa — matpuunbiii cuntre3 PHK. Tpancusius — OuocunTes
Oenka. Ortambl TpaHcasiuu. KomupoBanue amMuHOKUCIOT. Pomb pubocom B
OouocuHTe3e Oemnka.



Hexknerounsie ¢hopMbl )Ku3HU — BUPYCHI. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS M JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacteHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BIY) — Bo3Oynurens CIIN/da.
OOpatHass  TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUI.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. UBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tunel muTaHus», «MeTabomm3am», «MUTOXOHIPHUSY,
«JHepreTudeckuii oomen», «Xiopormiacty, «Potocuntesy, «Ctpoenune JIHK»,
«CtpoeHue u pyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTHYeCKUil Koy,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Pemmukarus JTHK».

Oo6opynoBanue: monaenu-anunkanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KiIeTku», Mozenb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHre 1 MHAMBUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Kierounblii 1muki, Wik >KU3HEHHBIM MK KiIeTkd. MHTepdasza um MUTO3.
[Ipoueccrl, mpoTekaromue B uHTep(daze. Pemnukarus — peakiusi MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapUOTHIIL.
JlunouaHbldi W TAlUIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMATHIBIL.
[{uTosornueckne OCHOBBI PAa3MHOXEHUS W HUHIAWBUAYAJIbHOIO  Pa3BUTHSA
OpraHU3MOB.

Henenne wietku — muto3. Craauum muto3a. IIpomeccsl, npoucxoadime Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBIC MUTO3A.

[Iporpammupyemasi THOEIb KIETKH — allONTO3.

@DopMBbI pa3sMHOKEHHSI OPraHU3MOB: Oecroyioe U moyioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: JICJICHUE HAJBOE, ITOYKOBAaHWE OJIHO- W MHOTOKJIETOYHBIX,
CropooOpa3zoBaHKe, BEr€TaTUBHOE pa3MHOXKeHUE. VICKyCcCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJIs CEJIEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOJIOTO.

Meito3. Cranuu Mmeio3a. IIporecchbl, npoucxoisdiine Ha CTagusx Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorndeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUsl TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKHM M sudHUKU. OOpa3oBaHWE M Pa3BUTHE TMOJIOBBIX
KJIIETOK — TaMeT (CrnepMaTo30u[l, SHUIIEKIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OTuiogoTBOpEHUE.
[TapTeHorenes.



NunuBunyanbHoe pa3BuTHe (OHTOTE€HE3). OMOpPHOHAIBHOE Pa3BUTHE
(amOpuorenes). Jrarnbl SMOPUOHAIBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOseHue, racTpyisius, opraHoreHes. [loctamOpuoHanbHOe pa3BuTHE. THITBI
MOCTAMOPUOHANBHOTO PAa3BUTHS: MPsAMOE, HENpsMoe (JIMYMHOYHOE). BrusHue
Cpelbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOJCTBA.

Poct u pasButue pacteHuii. OHTOTr€HE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTA/INU PA3BUTHSL.

JdeMoHCcTpanuu:

Tabmuuer u cxembl: «DOpMbl Pa3MHOXKEHHUS OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii mukin», «Pemnmukanus JHK», «Mwutosy,
«Meio3y», «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOMUTAIIIUX U
4yeI0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOIPENAPATHI «CrnepMato3ou bl
MJICKOIIUTAIOLIETOY, «SHIEeKIeTKka MiIeKonuTarumeroy, «Kapuoknses B KieTkax
KOpElIKa JyKa», MarHuTHas MOJENb-anIuiukanus «JleieHne KIETKW», MOJEINb
JTHK, mozens MetadazHoil XpOMOCOMBI.

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmromeHme MmTO3a B KIETKaX KOHYHMKA
KOpENIKa JTyKa Ha TOTOBBIX MUKpOIpenaparax».

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEapaTaxy.

Tema 6. HacjiencTBEHHOCTh M H3MEHYUBOCTH OPTaHU3MOB.

[Ipenmer u 3amaun reHetuku. Mlctopus pa3BUTHs T€HETUKHU. Ponb nuronoruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiam poccuiickuxX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKH (TUOPUAOJIOTHYECKUA,
LIUTOT€HETUYECKUHN, MOJEKYISIpHO-TeHeTHUeCKUii). (OCHOBHBIE TI'€HETUYECKHUE
noHsATHA. ['eHeTnueckass CHMBOJIMKA, UCIIOJb3yEMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MeHnaeneM.
MonorubpuHoe CKpeuMBaHue. 3aKOH €IuHO00pa3us THOpPUIIOB TMEPBOIO
nokoneHus. IIpaBuno AJOMUHUpOBaHUS. 3aKOH paACUICIUICHUS IPU3HAKOB.
I'mnote3a ynctoTel rameT. [lojIHOE M HEMOJTHOE JOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHernueckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUS.
AHanuzupytoiiee ckpenBanme. Mcnonap30BaHue aHATU3UPYIOLIETO CKPELMBaHUS
IUTSI OTIpE/IeNIEHUs TEHOTHUIIA OCOOH.



CuemienHoe HacienoBaHwe Tmpu3zHakoB. PabGora T. Moprana 1o
CLICTUICHHOMY HACJIEJJOBaHMIO T'€HOB. HapylieHne cuerieHus TeHOB B pe3yJibTaTe
KPOCCUHTOBEpA.

XpOMOCOMHas TEOPUS HACIIEACTBEHHOCTU. | €eHETHYECKUE KapThI.

['enetuka mosia. XpoMOCOMHOE OMpeeSIeHHe MoJia. AYTOCOMBI U TOJIOBbIE
XpOoMOCOMBI. ['oMoramMeTHble M Te€TeporamMeTHble OpraHu3Mbl. HacnemoBanue
MPU3HAKOB, CLICTUIEHHBIX C MTOJIOM.

N3meHunBOCTh. BHIBI H3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJICACTBEHHAS.
Ponp  cpenpl B HEHACIENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MoAUGUKAITMOHHONW U3MEHUUBOCTH. BapraimoHHBIN psj ¥ BapuallioOHHAas KprBasi.
HopMma peakuuu npuszHaka. KonuuecTBEHHbIE M KAYECTBEHHBIE MPU3HAKH U HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBenHasi, wiM TeHOTHIHMYECKas, W3MEHUYMBOCTh. KoMOWHaTHBHAs
U3MEHYMBOCTh. Melo3 U TMOJOBOM TMpoIecc — OCHOBA KOMOWHATHBHOM
M3MEHYUBOCTU. MyTaliMoHHasi U3MEHYMBOCTh. Kiaccudukaius MyTamuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpu4uHbBl MyTaluii. Mytarenasie (hakTopsbl.
3aKOH rOMOJIOTHYECKUX PAJ0B B HacjaeAcTBeHHOW n3MeHurnBocty H. V. BaBuiosa.

BuesnepHas HaclIeACTBEHHOCTh U U3BMEHUYUBOCT.

I'enernka 4yenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJAbl T€HETHUKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OIM3HEIOBRIN, ITIUTOTCHETUUCCKUM, OMOXUMUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPEAEIICHUE TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHMPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOIIbIO
[111P-ananu3a. HacneacTtBeHnHble 3a0o0jeBaHUsS 4YEJIOBEKA: TEHHBIC OOJIE3HH,
00JIe3HU C HACJEACTBEHHOW MPEApPACHONIOKEHHOCTHIO, XPOMOCOMHbIE OOJIE3HHU.
Comarnueckue M reHepaTuBHble MyTanuud. CTBOJOBBIE KIETKH. [IpuHIUIIBI
3I0pPOBOTO 00pa3a KM3HU, TUATHOCTUKH, TPODUIAKTHKHA U JICUCHUS T€HETUUECCKUX
Oosie3Hel. MeauKo-reHeTHYECKOe KOHCYJIbTUpPOBaHMUE. 3HAYCHUE MEIUIIMHCKOMN
TE€HETUKH B MPEJOTBPAICHUH U JICYCHUU T€HETUUECKUX 3a00JIeBaHUI YeIOBEKA.

JdeMoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBunos.

TaOmuopl W CXEMBL: «MOHOTHOPUAHOE  CKpEIIUBAaHUE U  €ro
LIUTOT€HETUYECKAasT OCHOBa», «3aKOH pAaCIICIUICHHS] M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpuaHoe  CKpelMBaHUE,
«lluTonoruyeckre  OCHOBBI  JUTHOPUAHOTO  CKpeHIuBaHus»,  «Mehosy,
«B3auMonencTBre  alIeNbHBIX TE€HOBY», «l'€HeTHYeckue KapThl pacTEHUH,
KUBOTHBIX U 4eNlOBeKa», «l'eHeThka moJia», «3aKOHOMEpPHOCTH HAcCJeIOBaHUS,
CLUEIUICHHOTO ¢ moJioMm», «KapuoTumnbl uyenoBeka W KUBOTHBIX», «Buibl



U3MEHYMBOCTHY», «MoaudukaimonHas U3MeHYMBOCTb», «HacmenoBanue pesyc-
baktopay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUYHUBOCTHY.

O6opynoBanue: MoAeNu-anIUIMKauud «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Henonxnoe nomuHupoBaHue», «Jurubpunnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKON U MuKpompenapar «Jpo3oduna» (HopMa, MyTauuu
(bopMBI KPBUIBEB M OKPACKH Tela), repbapuit «I"opox moceBHOIM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlaboparopnast pabora Ne 5. «3yueHue pe3yiabTaTOB MOHOTHOPUIHOTO U
AUTUOPUTHOTO CKPELIMBAHUS Y APO30(HIIbI Ha TOTOBBIX MUKpPOIIpernapaTaxy.

Jlabopatopnast padota Ne 6. «3yuenne MoaupuKamOHHON U3MEHYUBOCTH,
IIOCTPOEHHUE BAPUALMOHHOIO Psifia U BApPUALIMOHHON KPUBON».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(puiabl Ha TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora No 2. «CocraBlieHHME U aHAIU3 POJIOCIOBHBIX
YEIOBEKAY.

Tema 7. Cenekuust opranusmMoB. OCHOBbI OMOTEXHOJIOTMH.

Cenekuysi Kak Hayka M Ipolecc. 3apOXkKACHUE CEJIEKIIMU U JTIOMECTUKALMSL.
VYyenne H. W. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOTro00pas3us
KYJbTYPHBIX pacTeHuM. LIEHTpbI NPOUCXOXKAECHUS AOMAIIHUX KUBOTHBIX. CoOpT,
II0pOJ1a, ITAMM.

CoBpeMeHHbIE METOIbI CeIeKIIUU. MacCoBBI U MHAUBUAYAJIbHBIN OTOOPHI B
CEJIEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa JKCTEpbepa. BIM3KOPOICTBEHHOE
ckpeniuBaHue — HUHOpuAMHr. Yucrasg nuHus. CKpelMBaHME YUCTBIX JIMHUIM.
I'erepo3uc, wnu rudbpugHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPHIMHT.
Otnanénnast rtubpugmzanus u €€ ycnexu. VICKYCCTBEHHBIH MyTareHes M
NOJIyYEHHUE MOJUILUIONAOB. JIOCTMKEHUSA CENEKIMH pPACTEHUM, JKUBOTHBIX H
MHKPOOPTIaHU3MOB.

buorexHonorus Kak OTpacib NPOW3BOACTBA. ['€HHAs WMHXKEHepusA. OTarbl
co3ganusi pexombunantHor JIHK wu Tpancrennsix opranm3moB. Kierounas
uHxeHepusa. Kinerounsle KyapTypbl. MUKpPOKIOHAIBHOE PA3MHOKEHUE PACTEHUI.
KiioHnpoBanne BBICOKONPOIYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

OKkojornyeckue M 3Tudeckue  npodsembl. MO —  reHeTHuyecku
MOIU(ULIPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanuu:

IToptpersi: H. U. BaBumos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHoB.

Tabmumer 1 cxembl: Kapra «lIeHTpBI NMPOUCXOXKICHHS W MHOrooOpa3us
KYJbTYPHBIX pacTeHuin», «I[lopoapl qoMamHuX >XKUBOTHBIX», «CopTa KYJbTYPHBIX
pactenuity, «Otnanénnas ruopuauzanus», «Padorsl akagemrka M. @. BanoBay,



«Jlomumnongus», «OO0beKThI OWOTEexHONOTHH», «KileTouHble KymbTypel U
KJIIOHUpOBaHUe», «KOHCTpyupOBaHUE U NIEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MYJISKH TUIOJIOB U KOPHEIIOAOB AUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repbapuit «CenbCKkOX035UCTBEHHBIE PACTEHUS.

JlaGopaTopHble ¥ NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABI M JOCTHXKEHUSI CEJEKIMM PACTEHUW U
KUBOTHBIX (Ha CENICKIIUOHHYIO CTaHIIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA ~ YYaCTOK, B TEIUIMYHOE XO3SHCTBO, J1abDOpaTOPHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA IIPOITPAMMLBI 110
B1OJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBLIEI'O
OBPA30OBAHIA

Cornacio ®I'OC COO, ycraHaBiauBarlTcs TpeOOBaHUSA K pe3ysbTaTam
OCBOCHHUS  OOy4YalomMMUCA TporpaMM  CpeAHero  oOlmero  00pa3oBaHUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHUA mpeamera «buonorus»
BBIJICJIEHBI CIEAYIOIINE COCTABIISIIOIINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
IPaKJaHCKOM HJEHTUYHOCTH — FTOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSATEIbHOCTH
U CaMOONpPENENEHUI0, HAIMYMe MOTHBAIlMU K OOyYeHHIO  OWOJIOTHH,
L[E€JICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JHMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTEM M HMCTOPUYECKUX TPAAULUN pPA3BUTHA OUOJIOTHYECKOrO
3HaHUs, TOTOBHOCTh U CHOCOOHOCTH OOYYaroIIMXCSl PYKOBOJCTBOBATHCS B CBOEH
NEATEIbHOCTH LEHHOCTHO-CMBICIOBBIMU yCTaHOBKAMH, NPHUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAJIWYUE SKOJOTHYECKOr0 IPAaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTb LIEJIA U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS NpeaMera «buosorus» JOCTUraroTcs B
€ANHCTBE YYEOHOW ¢ BOCIHUTATEIBHOM JAESATEIBHOCTA B COOTBETCTBUU C
TPaJAULIMOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMHU, HCTOPUUECKUMU U TYXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpMamu
MOBEJICHUSI U CIOCOOCTBYIOT TMpolleccaM CaMOINO3HAHUSA, CaMOBOCIUTAaHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH NO3ULMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXXEHUS K 3aKOHY U MPABOMOPAJIKY, YEIOBEKY TpyJa U CTapllieMy MOKOJECHHIO,
B3aMMHOI0 YBa)KE€HHS, OEpPEKHOT0 OTHOIIEHHUS K KYJIbTYpPHOMY HAaCIEAUI0 H



TpaJIUIUAsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickont denepanuu, Npupoae u
OKpYXKarouUlen cpefe.

JInyHOCTHBIE pe3yibTaThl OCBOEHUSA YueOHOTro mpenmeTra «buomaorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaOIINXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHONW BHYTPEHHEW TMO3UIIMECH JHUYHOCTH, CHCTEMOM II€HHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOIo OOIIECTBa, PACIIMPEHUE >KU3HEHHOIO
ONbITA U OMNbBITA JIEITEILHOCTH B MPOILIECCE PEaTn3allii OCHOBHBIX HAIPaBICHUU
BOCHUTATEIIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:k1aHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOM MO3ULIMKU 00YyYaIOIIEeTrocs: Kak aKkTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUMCKOIo 0OIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U IIPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOM [EATEIBHOCTH TIPU CO3IaHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJlay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEAENATh COOCTBEHHYIO TMO3MIIMI0 1O OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOEKACHUSMHU, KyJIbTYPHBIMUA LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TIPOIIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TO3HABATEIBHBIX W HCCIEAOBATENBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPUOTUYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM TrPa<1aHCKOH WUJICHTUYHOCTH,
IaTPUOTHU3MA, YBAXXEHUS K CBOEMY HApoOJdy, UyBCTBA OTBETCTBEHHOCTH IIE€peN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO Poauny, CBOM S3BIK M KYJIBTYDY,
MPONUIOE U HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAaHOBJIEHHUE H
pa3BuTHE OWOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUM B TIO3HAHMM 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>)KeHHIO M 3amure OtedecTsa,
OTBETCTBEHHOCTh 3a €T0 Cyb0Y;



3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOIO HAPOA;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIICHHE K CBOUM POJMTENSIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTI'O TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKM3HHM B COOTBETCTBUU C
TpaauusiMHi Hapo10B Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHCTBHUS )KUBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

S) ¢usuyeckoro BocnuraHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
3MOIMOHAJILHOIO 0JIaronoJay4ns:

NOHMMaHUE W peanus3alus 370pOBOr0 U 0Oe3omacHoro obpasza >KU3HH
(3mopoBO€  TIHUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TIpaBUJl W HOPM,
cOaJaHCUPOBAHHBIA PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBbIO;

MMOHMMAaHUE IIEHHOCTH TPAaBUJI HWHIWBUAYAJIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHME TOCIEACTBUN U HEMPUSTHS BPEIHBIX MPUBBIYEK (YHOTPEOIICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYIO0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM M COLMAIbHOU
HAIPABJICHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

MHTEpEC K pa3iMuHbIM cepam mpodecCuoHaTbHON AESTEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud ©  Pealrn30BBIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMUSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KW3HU Ha 3eMJI€, OCHOBE €€ CyIIECTBOBAHMS;



MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUS TMOCTYNIKOB M OLEHKHM MX BO3MOXHBIX MOCIEICTBUI IJIs
OKPYIKaIOIIEN CPEbI;

OCO3HAHHWE II00ATBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEeLIeHMS;

CIIOCOOHOCTh HUCIOJIB30BaTh MpUOOpETaeMble TpPU HU3YYECHUH OHOJIOTHH
3HaHUS W YyMEHUS TpPU pEHICHUU MNpoOJeM, CBSI3aHHBIX C pPaIlMOHATBHBIM
MPUPOJIONIONB30BaHMEM  (COONIO/ICHHE  TMpaBWJ  TOBEACHUA B MIPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE  HENpUATHE JIECUCTBUM, NPUHOCAIIMX BpEel  OKpYyXKarolen
INPUPOIHON Cpele, YMEHHE MNPOrHO3UPOBATH HEOJArONMPUSATHBIE 3KOJIOIMYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIMYUE Pa3BUTOIO SKOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYJIbTYPbI,
OMbITa NEeSATENbHOCTU HKOJIOTHYECKOM HaIpaBJIE€HHOCTH, yMEHUs
PYKOBOJCTBOBATbCSI UMU B IO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B IPAKTUYECKOUN JEATEIBHOCTH SKOJIOTHUECKOMN
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKW M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEIO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHHUE SI3BIKOBOW M YHUTATENbCKOM KYJBTYpbl Kak CpeJCTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMHU U MO3HAHUS MUDPA;

MOHUMAaHUE CHenuPUKU OWOJOTUM KaK HAyKd, OCO3HAHUSA €€ pOoJu B
(GbOpMHpPOBAHUU PALMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
MpeAcTaBleHuss 00 OKpYyXalolleM MHpE Kak O €IMHCTBE MPHUPObI, YEJIOBEKa U
oOlIecTBa, B IMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodiieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTh B 3HAYUMOCTU OMOJIOTHHU NJIi COBPEMEHHOW IMBUIIU3ALINU:
oOecrieyeHus: HOBOIO YpPOBHS Pa3BUTUS MEAMIIMHBI, CO3/aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pEIIaTh pPECypcHble  MpOOJIEMbl  pPa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeW BBIXO0JIa U3 IIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaIlMOHAILHOMY
MCIIOJIb30BAHUIO TPUPOJHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIONYYCHUM OWOJOTHYECKUX 3HAHMM B IEJAX
NOBBIIIEHUS OOIIEH KYyJIbTypbl, €CTECTBEHHO-HAyYHOHW TIPaMOTHOCTH, Kak



COCTaBHOM YacTH (DYHKIIMOHAIBLHON TPaMOTHOCTH OOydarommuxcs, GopMUPYEMOM
NpU U3YYCHUN OMOJIOTHH,

MMOHUMaHUE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIB3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIONb30BaTh TMONy4YaeMble 3HAaHUS [UIsl aHalW3a W
OOBSICHEHUS SIBIICHUN OKPYKAIOMIErO0 MHUPA M MPOUCXOISIMIUX B HEM M3MEHECHUH,
yMEHHE JejaTh OOOCHOBAaHHBIC 3aKIIOUEHUS Ha OCHOBE HAy4YHBIX (DAKTOB |
UMEIOIINUXCS JaHHBIX C IEJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIbHO HMCIOJB30BaTh OMOJNOTUYECKUE 3HAHUS IS
perieHus mMpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HaHWE IIEHHOCTH HAy4YHOW MeATEIhHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MIPOCKTHYIO M HCCIICIOBATEIBCKYIO NEATEIHPHOCTh HHIUBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEpPhIBHOMY  OOpa3OBaHHIO |
caMm000pa30oBaHN0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHU B
COOTBETCTBHH C KU3HEHHBIMH MTOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamMera «buoiorus»
BKJIFOYAIOT: 3HAYMMbIC I (OPMUPOBAHUS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIICHAYYHBIE TMOHSTHS, OTPaKAIOIIHNe
IIEJIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M coenuuky MeTOJ0B IO3HAHUS,
HCIIOJb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTeMa, Hay4YHbIN (aKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSI,
UCClieloBaHue,  HAOMIO/IeHWe, WU3MEpPeHHe,  HKCIEPUMEHT ©  JAPYIHX),
yHUBEpCAJIbHbIC yueOHble JEeUCTBUA (TTO3HABATEIbHBIE, KOMMYHUKATHUBHEIE,

PETYISTUBHBIE), o0ecreynBaroIue dbopmupoBaHue (GyHKUMOHAIBHOU
rPaMOTHOCTH M COLMAJIbHOM KOMIETCHIMH OOYYarolMXcs, CIHOCOOHOCTb
oOyuaromxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCLIMIUINHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHMS W  yHUBEpPCaJbHbIC Yy4YeOHBIC JICUCTBUS B
ITIO3HABATEJIbHON U COLMAJIbHOM ITPAKTHUKE.

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHUs JIOHKHBI OTPAXKaTh:

OBaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMH
JeUCTBUSIMU:

1) 6a30Bble JorMYecKue aeiicTBHS:

CaMOCTOSITeILHO  (OPMyIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJh30BaTh MNPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanu3a, CMHTE3a, CPAaBHCHMS, KiIacCH(pUKAIUN, 0000IICHHS ), PACKPBIBATh CMBICIT



OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEpHbIE MPU3HAKU, YCTaHABJIUBATH
CBSI3U C APYTUMU NOHATUSAMU);

ONMpENENITh LEIN JeATENbHOCTH, 3aJaBas NapaMmeTpbl W KPUTEPUHU HX
JOCTUKEHHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIBHOCTH C TIOCTABICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOJIOTHMYECKHUE MOHATUS JUIs 00bsACHEHUs! (PAaKTOB U SIBICHUN
’KUBOW MIPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHSTh CXEMHO-MO/IEJIbHBIE cpeacTBa AN [PEACTaBICHMS
CYILIECTBEHHBIX CBS3€H M OTHOIIEHUI B M3y4aeMbIX OMOJIOrMYECKHMX OOBEKTaxX, a
TAaKK€  NPOTUBOPEYMH  pa3HOrO0  pOJAA,  BBISIBICHHBIX B pa3IMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEeMbl ¢ YYETOM aHalIM3a UMEIOLIUXCS
MaTepHalbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTAaTOB
LEJISIM, OLIEHUBATh PUCKU MOCIEACTBUI AESITEIBHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSX  pEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOIEHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPH PELIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a3oBbIe HccCIeA0BaTEIbLCKHE 1eCTBUS:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKON U IPOEKTHOM AESITEIbHOCTH,
HaBBIKAMM  pa3pelieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY IMOMCKY METOAO0B PEUICHUSI MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IUYHBIX METOJIOB NO3HAHUS;

UCMOJIb30BaTh PA3JIMYHBIE BHJbI JAEATEIBHOCTU IO IOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalHH, MNPeoOpa3OBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMUpOBAaTh HAYUYHBIM TUI MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU OHATHUSAMHU U METOJAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTYaJM3UpPOBaTh 3ajaady,
BBIIBUraTh THIOTE3y €€ pelIeHMs, HAXOAWUThb apryMEHThl JJIs JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBAaTh IIOJYYEHHbIE B XOJE PpEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOTHO3MPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAal[UsIM, OLICHUBATh NPUOOPETEHHBIN OTIBIT;



OCYIIECTBIISATh IEJICHAIIPABICHHbII TMOUCK MepeHoca CPEeACTB M CIOco00B
NEHCTBUS B MPOPECCUOHAIIBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAaHUS B TO3HABATEIbHYI0 W TPAKTUYECKYIO 00IacTu
KHU3HEACATEIHbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00J1acTei;

BBIJIBUTaTh HOBBIE UJEH, MpElaraTb OPUTMHAIBHBIE MOJIXOJbl U PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

3) padora ¢ ungopmanmen:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOUHHUKAX MH(OpMaIMU (TeKCTe y4eOHOTro
nocoOusi, Hay4YHO-MIOMYJISIPHOW JHTepaType, OWUOJOTHYECKUX CJIOBApsSIX W
CIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3HPOBAThH
UHGOPMAIIMIO PA3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTUIECKH OI[CHUBATD
€€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

(GbopMyIUpPOBATh 3aMpPOCHl U MPUMEHSATH PA3IUYHBIE METOJbI MPU TOUCKE U
otbope Ouosornueckoit MHGOpMaLUKM, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU4€OHBIX
3azay;

npuoOpeTaTh OMNBIT HCHOJIb30BAaHUS HHPOPMAIIMOHHO-KOMMYHHUKAaTUBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3TUUHBIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  TNpEACTaBICHUS
Oounonornyeckon uHbopmaru (cxeMbl, rpaduKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKH
" JpyToe);

UCTIONb30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBA MpU paboTe ¢
OMonornyeckod HHPOpMalMel: MNPUMEHATh XHUMHUYECKHE, (U3UUYECKUE U
MaTeMaTHUYeCKUe 3HAaKHM U CUMBOJIbI, (opmysbl, aOOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH;

BJIQ/JIETh ~ HABBIKAMU  PACIO3HABaHWA W 3aIIUTHl  HWH(pOpMAIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaieHue yHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€HCTBUSAIMM:

1) o01enne:

OCYIIECTBISITh KOMMYHHUKAIIUU BO BCEX c(hepax KU3HU, AKTUBHO y4aCTBOBAThH
B JIMAjore WM JUCKYCCHM MO CYHIECTBY OOCYKIaeMoW TeMbl (YMEHHE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXICHHUS OTHOCUTEIHHO BBIMOJHEHUS MpeasiaracMoi
3aJa4M, YYUTHIBaTh MHTEPECHl U COTIACOBAHHOCTH MO3UIMN PYTHX YYACTHHKOB
auanora Wi JUCKyCCUH);

pacrno3HaBaTh HeBepOaJbHbIE CpeJCTBa OOIIEHMs, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMUKTHBIX CHUTYAIHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BIIAJICTh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATH
HaAMEPEeHUs JIPYTUX JIOJEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIEHUE K COOECeTHUKY
U B KOPpEKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOK TOYKY 3PEHHUSI C HUCIOJIb30BAHUEM
S3bIKOBBIX CPEJICTB.

2) coBMecTHas JAesiTeJIbHOCTD:

MMOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMaHJIHOW W WHIWBUAYaJTIbHOU
paboTHI MPU PEIICHUH OMOJIOTMYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITOBBIX (HOPM B3aUMOJICHCTBUSA MPU PEIICHUN yIeOHOM 3a1a4H;

BbIOMpATh TEMATUKY M METOJIbI COBMECTHBIX JEHCTBUN C YYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXJJOT0 YJICHA KOJUIEKTUBA;

MPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUS IO €€ JIOCTHUKEHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ YY4ETOM MHEHHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEro BKJAJa W KaXJOr0 YyYacTHUKA KOMAaH]IbI B
oOmuit pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEU C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaIMsSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHNE, ObITh MHUIIUATHBHBIM.

OBJaeHne yHMBEPCAJTbHBIMY PEryJIATHBHbIMU ACHCTBUSIMH:

1) camoopranusanus:

WCIIOJB30BaTh OHMOJOTMYECKUE 3HAHMS [IJIs BBISBICHUS MpPoOJieM U HX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUM 1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JCHCTBUSIX W MOCTYIIKaxX IO OTHOIICHHUIO K KUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3JOPOBBIO OKPYKAIOIIUX;

CaMOCTOSITETIbHO OCYILIECTBIIATH MMO3HABATEIIbHYIO NESITEIbHOCTh, BBISIBISATH
npo0sieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/1aul B 00pa30BaTEIbHOM
JESATEeTbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEIbHO  COCTaBJISITh IUIAH PEHIeHUsT MpoOJeMbl ¢ yu€ToM
HMEIOIITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

nienaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;



CHocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM HpyAHULIMU B
pa3HbBIX O0JIaCTAX 3HAHWUW, MOCTOSIHHO TIOBBINIATh CBOM 0Opa3oBaTeNbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTyalUsM, BHOCUTb KOPPEKTUBBI B JECATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJETh  HABBIKAMM  IIO3HABATEJIbHOM  peQuieKCMM Kak  OCO3HaHMUS
COBEpIIAEMBIX JEUCTBUA M MBICIHUTEIBHBIX MPOLECCOB, WX PE3YJIbTATOB H
OCHOBaHUI, MCMNOJb30BaTh NPUEMBI pedieKCUM ISl OLIEHKH CUTyaluu, BbIOOpa
BEPHOI'O PELIECHUS;

YMETh OILIEHMBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEMIEHUS MO UX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl APYTMX I[PU AaHAIU3€ pPE3yJbTaToOB
NEeSTENBHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHAMATh MOTHMBBI M AapryMEHTBl JPYTMX IIPU AaHAJIU3€ pPE3yJbTaToOB
NESATENBHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € IO3ULIMU JPYTOro YeJOBEKa.

NPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl OocBoeHHs mTporpammbl COO mo Ouosnoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieruduyeckue st yueOHoro npeamera «buonorusy»
Hay4YHbBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBHIA 10 OCBOCHHIO, MHTEPIIPETAIIUN U
mpeoOpa30BaHUI0 3HAHWM, BUABI JCATCILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS H
NPUMEHEHHUIO 3HAHUW B PA3NIMUHBIX YUEOHBIX CUTYyallUsX, a TaKXKe B PEabHBIX
KU3HCHHBIX CHUTYallMsIX, CBS3aHHBIX C OuWoyiormeil. B mporpamme mpeameTHbIC
PE3yNbTaThI MIPEACTABIICHBI TIO TOJ1aM 00yUYEHUSI.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO Tpeameta «buonorus» ¢ 10
KJlacce JOJKHBI OTPAKATh:

c(hOpPMHPOBAHHOCTh 3HAHWK O MECTE W POJIM OHMOJIOTHH B CHCTEME HAy4YHOTO
3HaHWS €CTECTBCHHBIX HAyK, B (OPMHUPOBAHUU COBPEMECHHOW €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPAa W HAYYHOTO MHPOBO33PCHHUS, O BKJIAJE POCCUUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOrUHU, (PYHKIIMOHATBEHON
IPaMOTHOCTH Y€JIOBEKa JUISl pEIICHUS KU3HCHHBIX 3a/1a4;

YMEHHUE PACKpPBIBATH COJCpKAaHUE OWOJIOTMYECKUX TEPMUHOB WM TOHSATHI:
KU3Hb, KIJIETKA, OpraHu3M, MeTabonmm3M (OOMEH BEIIECTB U MPEBpaIieHUE
HHEPTUHU), TOMEOCTa3 (CaMOperyJysiius), YPOBHEBAsI OpPraHU3aIus KUBBIX CHUCTEM,



CaMOBOCHPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJApHON Ouosorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 1eHTpax MHOTOOOpa3us H
NPOUCXOXKJIEHUs KyJIbTypHBIX pactenuid H. M. BaBunoBa), onpenensite rpaHulibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O IMO3HAHMS B OMOJIOrMU: HAOMIOICHUE U
ONMCAHHUE YKUBBIX CHUCTEM, MPOLECCOB W SBJICHHUI, OpraHu3alys W IPOBEICHUE
OMOJIOTMYECKOTO  HDKCIEPUMEHTa,  BBIIBW)KEHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy MCCIEAYyEeMbIMU BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pE3yNbTaTOB, UCIOJb30BAHHBIX HAYYHBIX MOHATHWA, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJbI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJCIATH CYIIECTBEHHbBIC NPU3HAKNA BUPYCOB, KIETOK IPOKAPUOT U
AYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BELECTB U IMPEBpAIIEHUS] PHEPIrUU B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOT0 M JHEPreTUYecKoro oOMEeHa, XEMOCHHTe3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PA3MHOXKEHMS, WHAUBUAYAIBHOIO pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYYEHHbIE 3HAHMS Uil OOBSCHEHUS OHMOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUU, JUISl NIPUHATUA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KHU3HU C LEeIbl0 oOecrieyeHus O€30IacHOCTH CBOErO 3/I0pOBbS U 370POBbS
OKPY KaIOLUX JIOJEH, COOMI0/IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
NPUPOAHON cpele, MOHMMAaHUE HEOOXOJMMOCTH MCHOJIb30BAHMS JTOCTHXKEHHIM
COBpEMEHHOW  Ouojoruu U OMOTEXHOJNIOTUH Ui PaAlMOHAJIBHOTO
IPUPOAOIIONIB30BAHNUS;

YMEHUE pellaTh JJIEMEHTApHble TE€HETUYECKHME 3aJadyd Ha MOHO- U
IUTUOPUAHOE CKpEIIMBAaHUE, CLEIUIEHHOE HAaCIeJOBaHUE, COCTAaBISATh CXEMBbI
MOHOTHOPHUIHOTO CKPEIIMBAHUA ISl MPEICKa3aHUs HACIEJAOBaHUS MPU3HAKOB y
OpraHU3MOB;

YMEHHUE BBIMONHATh JTA0OPATOPHBIE U TPAKTUYECKHE paboOThl, COONIIOAATH
npaBuiia npu padbote ¢ yueOHbIM U Ja00OPaTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPIPETHUPOBATh HHEMOPMALILIO
OMOJIOTMUYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUSA U3
pa3IUYHBIX UCTOYHUKOB (CpeACTBAa MaccoBOW MH(OpMAIMU, HAYUYHO-TOMYISPHbIE
MaTepuaibl), 3TUYECKHE acCIeKThl COBPEMEHHBIX HCCIEAOBAHMI B OHOJIOTUH,
MeAUIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOIICHMS,
000011ass OMOJOrNYecKyr0 UH(POPMALMIO U3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapaT OMOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo 4yacos DJIEKTPOHHBIE
HanMenoBaHmne pa3aeoB U TeEM nudpoBbie
Ne ni/nn P Konrpoianbusbie | IlpakTnuecku (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThlI
pecypchl
bubnuoreka [JOK
I buonorns kax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIE CHCTEMEBI M HX OpraHU3aIlHs 1 bubmmorexa TTOK
P 1 https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUI COCTaB U CTPOCHHUE KICTKU 8 1 bubmmorexa TIOK
p https://m.edsoo.ru/7f41¢292
but6mmoreka [JOK
4 FKM3HECATENBHOCTE KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOXeHNe 1 MTHAMBUAYAJIbHOE PA3BUTHE 5 1 bu6mmoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS 1 IBMEHUHUBOCTD 2 15 bu6mmoreka [IOK
OpPTaHH3MOB ' https://m.edsoo.ru/7f41¢292
. Cenexuust opranu3mMoB. OCHOBBI 3 bubnuoreka [{JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
bu6mmoreka [{OK
P 1
8 C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmuecTBo yacos JIEKTPOHHBIE
JlaTa
Ne undgpoBbie
Tema ypoka KoHTposbHbI IIpakTHyeckue | H3YUEHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThblI padoThI b
pecypchl
Bbu6morexa [JOK
1 buonorus B cucteMe Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertoabl O3HAHUS )KUBOW MTPUPOIBL.
[TpakTuyeckas padora Ne 1
2 «/crionp30BaHre pa3IMYHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB MPU U3YUYEHUU
OMOIOTHUECKUX 0OBEKTOBY
3 buosiornueckue cuctemsl, MpoIecchl 1 bubnuoreka [JOK
U UX U3y4YECHUE https://m.edsoo.ru/863e6564
XUMUYECKUH coCTaB KJIeTku. Boga u bubmuoreka [JOK
4 1
MHUHEpAJIbHBIE COIN https://m.edsoo.ru/863e674¢
bubmnoreka IIOK
5 b .C 0 1
G, LOCTAB 1 CTPOCHHC HEIKOB https://m.edsoo.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [IOK
KaTaINTUYECKON aKTUBHOCTH ) https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIA3bI
WJIM KaTaasbl)»
7 VraeBonnl. JInnuael 1 bu6mmoreka [IOK




https://m.edso00.ru/863e6870

bu6mmoreka [IOK
8 Hyxniennoseie kuenotel. AT® https://m.edsoo.ru/863e6d5c
9 Hctopus u meToabl U3y4eHUs bubnuoreka [JOK
kietku. Knerounas teopus https://m.edsoo.ru/863e6e88
10 Kitetka xak memocTHas KuBast
cucrema
CrtpoeHue 3yKapuOTHYECKON KIETKHU.
Jlabopatopnas padota Ne 2
«M3yueHmne cTpoeHus KIETOK bubmumoreka [IOK
11 pacTeHui, )KUBOTHBIX, TPHOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxkTepuil 0]l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIICAaHUEY
bubmnoreka IIOK
12 06 0
MCH BEMCCTE W METabOIHIM https://m.edsoo.ru/863e766¢
bu6mmoreka [JOK
13 o . X
OTOCHHTES. ACMOCHHTES https://m.edsoo0.ru/863e7¢98
bu6mmoreka [IOK
14 i
Suepreruacciuii 0bmen https://m.edsoo.ru/863e7aae
JKuzneHHbIN IHUKI KNeTKU. [lenenue
kietku. Murto3. JlabopaTopHas
15 abora Ne 3 «HaOmronenne MuTosa B 0.5 Bubmorexa OK
p B ' https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peakimst bubmuorexa [JOK
MaTpPUYHOI'O CHUHTE3a https://m.edsoo.ru/863e796e
17 Tpancnsanus — 6nocuHTe3 Oenka bu6mmoreka [JOK




https://m.edsoo0.ru/863e796¢

Hexknerounsie GopMbl )KU3HH —

bu6mmoreka [JOK

18
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHNS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
Bbu6mmorexa [JOK
2 Meii
0 cenos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
KJ1eTOK. OII010TBOPEHHE.
JlabopartopHast pabora Ne 4 bubnunoreka [JOK
21 0.5
«HM3ydyenue cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MHUKpOIpenapaTax»
2 NunuBunyansHOE pa3BUTHE bu6mmoreka [JOK
OPTraHU3MOB https://m.edsoo.1u/863e8436
7 I'enetnka — Hayka o bubnuoreka [JOK
HAacJIEeJICTBEHHOCTHU U U3MEHUYUBOCTH https://m.eds00.ru/863e862
3aKOHOMEPHOCTH HaCJIEA0BaHUS
24 MIPU3HAKOB. MOHOTHOpHUIHOE bubnmorexa [TOK
p ’ pH https:/m.eds0o0.ru/863e8878
CKpEIllUBaHUE
WTHOPUIHOE CKpeElInBaHue. 3aKOH
25 ﬁeBaBI/IIZI/IMOFO Haf::ne OBaHUS bubnmorexa [TOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HacleIOBaHHUE 0.5 bub6mmoreka [JOK

npu3HakoB. JlaboparopHas pabora
Neo 5 «M3yuenue pe3ysibTaToB
MOHOTHOPHIHOTO M TUTHOPUTHOTO

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




CKpEeIMBaHUA y IP030(UIIBI HA
TOTOBBIX MUKpOIIpenapaTax»

7 I'enernka moma. HacinemoBanue | bubmnoreka IIOK
MPU3HAKOB, CLEIUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HenacnenctBeHHas
M3MEHYUBOCTh. JlaboparopHas

73 pabota Ne 6. 3yuenue | 0.5 bubnmnoreka [JOK
MOAN(PUKAIIMOHHON U3MEHUYUBOCTH, ’ https://m.edsoo.ru/863e8efe
MMOCTPOEHNE BApUAIIMOHHOTO Psijia U
BAPHUALIMOHHON KPUBOIN»

HacnencTBenHas U3MEHYHBOCTD.

29 JlaboparopHas pabota Ne 7. i 0.5 bubnunoreka [JOK
«AHanu3 MyTanuil y 1po30o¢puiisl Ha ' https://m.edsoo.ru/863e8efe
TOTOBBIX MHKpOIIperapaTax»

30 I'eneruka yenoseka 1 bubmmorexa LIOK

https://m.edsoo.ru/863e8d78
O060611eHne o Teme

31 «HacnenctBeHHOCTD U 1
W3MEHYHBOCTH OPTAaHU3MOBY»

32 Cenekius Kak HayKa U MpOIEcC 1 bubmmorexa LIOK

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

1 MeTomb!l U JOCTHXKEHUSI CEIEKITUHT | bubmuoreka [JOK
pacTeHUI U KUBOTHBIX https://m.edsoo.1u/863¢9214

34 buorexHosorus kak orpacip 1 bubnnoreka [JOK
IPOU3BOJACTBA https://m.edso0o.1u/863¢9336

OBUIEE KOJIMYECTBO YACOB I10 14 4

I[TPOTPAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

* buonorus, 11 knacc/ Kamenckuii A.A., Kacniepckas E.K., CuBornazos B.I.,
AxknmonepHoe odmiectBo «M3aatensctBo «lIpocBenienne»
buonorus 10 knacc. Kamenckuit A.A., Kacnepckas E.K., Cusornazos B.1.

A.O."UznarensctBo "lIpocBenienus"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU
HMHTEPHET

https://m.edsoo.ru/863e6122
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