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MOSICHUTEJIBHAS 3AIINCKA

[Ipu pazpaboTke mHporpaMmbl MO OHOJIOTMU TEOPETUUECKYID OCHOBY IS
OTIPENICNICHHS] TOAXO0J0B K (OPMUPOBAHUIO COJEPKAHUS Y4YEOHOrO MpeaMeTa
«buonoruss» cocraBwin: KoHuenrtyaiabHele Tnonoxenus OIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  II€JIeH, COJEp)KaHUs, pe3yJbTaToOB OO0ydeHUus W
TpeOOBaHMI K YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB, TIOJIOKEHHSI 00 OOIIHX IEIX U
MPUHITUTNAX, XapaKTePU3YIOIMUX COBPEMEHHOE COCTOSHUE CHCTEMBl CPEIHETO
obOmiero o6pazoBanusi B Poccuiickoit denepamuu, a TakkKe TMOJOKEHUS O
crenuduke OMONOrnH, e€ 3HAYCHUU B TTIO3HAHUM KUBOU MPUPOBI U 00ECIICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro odmiectBa. CornacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpEe/ICICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T mNpeACTaBICHUE O Ieiax, o0 oOmein
CTpaTeruy OOYy4YeHMS, BOCHUTAHUS W Pa3BUTHS OOYYAIOIMIUXCA CPEeACTBAMHU
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
COJIep’)KaHHe, €ro CTPYKTypy, pacopeielieHue 1o pa3jaeinaM U Temaw,
PEKOMEHIyeMYIO TOCJIEI0BATEIbHOCTh M3YUYEHUsI YUYEOHOro Marepuaia ¢ y4éToM
MEXKIPEIMETHBIX W BHYTPUIIPSAMETHBIX CBS3CH, JIOTMKHA 00pa30oBaTEIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMnXCsl.

B nmnporpaMmvme mo OuoorMM TaK)Ke YYUTBHIBAIOTCA TpPeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M TIPEIIMETHBIM pE3yJibTaTaMm
oOyueHrss B (OPMHPOBAHWM OCHOBHBIX BHJOB y4eOHO-TIO3HABATEILHOM
JESATETbHOCTU/YUYEeOHBIX JEHCTBUI O00YydYaroIIUXCsl MO OCBOCHUIO COJACPKAHUS
OMOIOTHYECKOTO 00pa30BaAHMS.

B nporpamme mo 6uonorun (10—11 kmaccel, 6a30BbIi YPOBEHB) peain30BaH
NPUHIMI TTPEEMCTBCHHOCTH B HW3Y4YeHUW OWONOrMH, Omaromaps 4emMy B HEH
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTHUE 3HAHUM, CBS3aHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpHEHTAIMN JIMYHOCTH, SKOJIOTHYECKOTO MBIIUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpekKHbIM OTHOIICHHUEM K OKPYKAIOIIeW MNPHUPOJIHON cpeje.
[TosTomMy Hapsly ¢ U3yuyeHUEM OOIICOMOJOTHUECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PAaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONINX B
HUX TPOLIECCOB B MPOrpaMMe MO OMOJIOTUM yJIEJIEHO BHMMAHHUE HCIIOIh30BAHUIO
MOJTYYCHHBIX 3HAHUH B TTOBCEAHEBHOM KU3HM IS PEIICHUS TMPUKIAAHBIX 3a/1a4, B
TOM 4Huclie: TPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JE€BaHUI YeIOBEKa, MEIUKO-
TCHETHYECKOTO KOHCYJIbTHPOBAHUS, 000CHOBaHUS HKOJIOTUYECKU
IEJIECO00pa3HOro TOBEJIEHUS B OKPYXKAIOIIEH MPUPOTHON cpene, aHaim3a
BJIUSHUS XO3SHUCTBEHHOHN NEATEILHOCTH YEJOBEKAa HA COCTOSHUE TPHPOIHBIX H
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHUE BHUMAHUS K MPUKJIIATHON HAMPABICHHOCTH
yueOHoro mpenmera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTHIO O00ECTICUCHUS



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
orBoauTcs 34 yaca: B 10 kitacce — 34 gaca (1 gac B Hezernro).



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUUYECKUMU U
JIPYTUMHU €CTECTBEHHBIMU HayKamu, (uimocodueit, TUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (GOpMUPOBAaHMU COBPEMEHHOM HAy4YHOM KapTHUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HayK.

MeTo1bI TIO3HAHUS KUBOYW TIPUPOABI (HAOIIOACHUE, IKCIIEPUMEHT, OTIHCaHUE,
U3MepeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX).

JlemoHcTpanum:

[Toprpetsr: Y. apBun, I'. Mennens, H. K. Konsnos, /x. Yorcon u @. Kpuk.

Tabnuuel u cxeMbl: «MeTobl MO3HAHUS KUBOU MTPUPOIBD).

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktiueckass pabora Ne 1. «Mcmonb3oBaHue pa3IWYHBIX METONOB TMpHU
M3yYCHUH OMOJIOTHYECKUX 0OBEKTOBY.

Tema 2. 7ZKuBble cUCTEMBbI U X OPTraHU3AIUSA.

XKussie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus ouosioruu. Otnuuue
KUBBIX CUCTEM OT HEOPTaHUYECKON MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pazHooOpasue. YPOBHU OpraHU3aIN OMOCHUCTEM:
MOJIEKYJISIPDHBIM, KJIETOYHBIM, TKAHEBbIM, OPraHU3MEHHBIN, MOMYISLUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IEHOTUYECKUIT), OnoCcepHBIiA.

JlemoHcTpanum:

Tabnuiel u cxembl: «OCHOBHBIC NMPU3HAKU KU3HW», «YPOBHH OpraHU3alldd
KUBOU MPUPOIBD».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. XuMH4YeCKHIl COCTAB U CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIETKH. XUMHUYECKHE SJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. BoJla 1 MUHEpAJIbHBIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BelleCTB B KieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHne 0eaKkoB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
Hes3aMeHnmblie 1 3aMEHUMbIE AMUHOKUCIOTBl. AMUHOKHCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJibl (TIEpBUYHAS, BTOpUYHAS, TPETUYHAS U
YeTBEpTUYHAsA CTPYKTypa). XHUMHYECKHE CBOiicTBa OenkoB. buomorndeckue
GbyHKIHUNA OEITKOB.

®epmeHThl — Ouonorumdeckue Katanuzatopbl. CrpoeHue (QepmeHra:
aKTUBHBIA I1IEHTp, cyOcTpartHas crneuuduuHocts. KodepmenTsl. BuraMuHbl.
OTnnunsa pepMEHTOB OT HEOPTAHMYECKUX KaTaIn3aTOPOB.



VYrneBoael:  MoOHOcaxapuabl  (TJIIOKO3a, pubo3a W J1e30KCHpu003a),
aucaxapuipl - (caxaposa, JIaKTo3a) M IMojucaxapuibl  (Kpaxman, TJIMKOTEH,
LeJUTI0103a). buonornyeckue GyHKIMM yIII€BOIOB.

Jlumuael:  Tpurnuuepunasl, (pochomunuasl, crepouasl. 'mapoduibHO-
rupodoOHbIe  cBoiicTBa. buonormdeckue ¢yHkimu aunuaoB.  CpaBHEHHE
yTIEBOAOB, OCIKOB U JIMIUIOB KaK UICTOYHUKOB SHEPIHUH.

Hyxnennoseie kucnorsl: JHK wu PHK. Hyxkneotuasl — MOHOMEpSI
HyKJIenHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Crpoenue n pynkiuu PHK.
Bunaer PHK. AT®: ctpoenre u GyHKIUH.

[uronorust — Hayka o kieTke. KierouHast Teopusi — mpuMep B3auMOJIEHCTBUS
ujel 1 PakToB B HAYYHOM MMO3HAHUU. MEeTO/Ibl U3YUEHUS KIETKH.

Knerka kak 1menoctHas »kuBas cuctema. OOIIMEe TNpU3HAKUA —KIETOK:
3aMKHyTas HapykHasi memOpana, monekynsl JIHK kak reHernueckwii ammapar,
CUCTEMa CUHTE3a Oelka.

Tunel KJIETOK: »yKapHOTHYeCKas M mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. Knerounas creHka Oakrepuil. CTpoeHue
AYKaApUOTHYECKON KJIeTKH. (OCHOBHBIE OTJIMYMS PACTUTENIbHON, >KMBOTHOM U
IpUOHOMN KJIETKHU.

[ToBepXHOCTHBIE CTPYKTYPHI KJIETOK — KJIETOYHAsl CTEHKA, TIITMKOKAIUKC, UX
¢ynkuuu. [1nazmarnueckass memOpana, e€ cBoiicTBa U PyHkMu. L{uTomnazma u eé
opranounibl. OmHomemOpannbie opraHouasl kietku: OIIC, ammapar [ombmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKHU: MHUTOXOHAPHH, IUIACTHIBL.
[Ipoucxoxienre MUTOXOHJpUM W TiacTua. Bunbl mmactun. HememOpaHHbIe
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIM LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BKirroueHus.

SAnpo — perynsTopHbIii ieHTp KieTKu. CTpoeHue siapa: sjaepHas 00oJouka,
KapuoIuiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Huarpammel:  «Pacnpenenenne XMMHYECKHX DJIIEMEHTOB B HEXHBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOJIEN.

Tabnmuuper u cxemsbl: «llepuoanueckas TabiMIlA XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJIbI», «bruocunTes 0enka», « CTpoeHue MOJIEKYJIbl OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucnotsl. JJHK», «CtpoeHne MoieKyJibl
AT®», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUEe KUBOTHOM KIIETKHU,
«CTpoeHue pacTUTENbHON KIETKW», «CTpoeHne MPOKAPUOTUYECKOU KIIETKNY,
«Ctpoenue sazipa KIEeTKn», « Y IeBoAbD), «JIMmuasn.



OOopynoBaHue: CBETOBOM MHKPOCKOM, OOOpYyJIOBaHWE HJisi TPOBEICHUS
HAOJIIOICHUI, W3MEpPEHU, HKCIEPUMEHTOB, MHUKPOMpENapaThl PACTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBLHBIX KJIETOK.

JlaGopaTopHble M IpakTHYecKUue padoThbl:

JlaGoparopHass pabora Ne 1. «l3ydyeHne KaTadIUTHYECKOW AaKTUBHOCTH
(dhepMeHTOB (Ha MpUMEpPE aMuUjIa3bl UJIU KaTajla3bl)y.

JlabopatopHass pabora No 2. «M3ydeHuwe CTpOeHHsI KJIETOK pacCTEHUM,
KUBOTHBIX M OaKTepuil MOJi MUKPOCKONIOM Ha TOTOBBIX MHUKpOIIpENaparax U Ux
OMHUCAHUEY.

Tema 4. ’KuzneneaTeJbHOCTL KJIETKH.

OOMeH BelIecTB, WM METa0oIN3M. ACCUMUIISALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMWISIIIUSL (SHEPreTUYeCcKuii OOMEH) — JBE CTOPOHBI €IMHOIrO0 Ipoilecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHUsS BEUIECTB W DHEPTUU B TIOHUMAHHH
MeTabou3Ma.

Tunbel oOMeHa BelecTB: aBTOTpOodHbIN U reteporpodHsbiid. Ponb GpepmeHTOB
B 0OMEHE BENIECTB U MPEBPAILEHUH YHEPTUU B KIIETKE.

®ortocunte3. CmeroBas u TeMHOBas (a3bl ¢oTtocuHTe3a. Peaknun
dotocunreza. dpdexTuBHOCTH PoTOocUHTE3a. 3HAUeHHE (HOTOCUHTE3A IS KU3HU
Ha 3emsie. BiausiHue ycnoBuii cpeibl Ha (POTOCUHTE3 U CIIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUI.

XeMoCuHTe3. XEeMOCHHTE3UPYIoIue OaKkTepruu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3emuie.

DHepreTuyeckuii oOMEH B KJeTke. PaciierieHne BelecTB, BBIACICHUE U
AKKyMYJIIPOBAaHUE DSHEPrUM B KIETKE. OTalbl HSHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenune m ero Buapl. KucimopogHoe OKUCIEHHE, WIN KIETOYHOE
IbIXaHHE. OkucnuTenbHoe dbochopunupoBanue. OddexTuBHOCTD
HHEPreTUYECKOro ooMeHa.

Peakiuu wmatpuuHoro cuHre3a. Il'eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetumdeckoil mHpopmaiuu B KieTke. ['€HETMYECKUW KOO U €ro
cBoricTBa. Tpanckpuniusa — Marpuunbiii cuaTe3 PHK. Tpancmsius — 6uocunTes
Oenka. Otanbl TpaHcsauuu. KoaupoBaHue aMUHOKUCIOT. Ponb pubGocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢hopMbl Ku3HU — BUPYCHL. McTopus otkpeiTus Bupycos (/. U.
NBanoBckuit). OCOOEHHOCTH CTPOEHHUS ¢ JKM3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacreHui, JKUBOTHBIX U YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmyHoaepunura yenoseka (BIY) — Bo3Oynurens CIIN/da.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JIEBAHUM.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konsuos, /1. Y. Banosckuii, K. A. Tumupsizes.

Tabnuuel u cxembl: «Tunbsl nutanus», «Metabonuzm», «MUTOXOHIPUS,
«JHepreTudyeckuii oomen», «Xiopormiacty, «Potocuntes», «Ctpoenue JIHK,
«CtpoeHue u PyHKIMOHUPOBaHUE reHay, «CuHTe3 Oenkay, «I'eHeTUHYeCKUl Koy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xuzHeHHbI nukin Bupyca CIIN/da,
O0aktepuodaray, «Permukarus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yasoenue JIHK u Tpanckpuniusy,
«buocunres 6enka», «CTpoeHue KIETKu», Mojelb cTpykTypsl JJHK.

Tema S. Pa3MHOKeHHe 1 MHAMBUAYAJIbHOE Pa3BUTHE OPraHU3MOB.

KierouHblii UK, WM SKU3HEHHBIM UMK KieTku. MuTepdaza u MuTO3.
[Ipoueccol, mpotekaromue B HHTep(daze. Pemnukanuss — peakiuss MaTpUyHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHUOTHIIL.
JIMTUIONHBIA W TaIUIOMJHBIA ~ XPOMOCOMHBIE ~ HAaOOpbl.  XPOMATHBI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHUS W HUHAUBUIYAIbHOTO  PAa3BUTHS
OpraHU3MOB.

Henenue kierkn — muto3. Cragum mutosa. IIponeccel, mpoucxonsmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOJIOrMYECKUI CMBICII MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@opMbI pa3sMHOKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buael Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJABOE, IIOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
CropooOpa3oBaHKe, BEr€TaTUBHOE pa3MHOXKEHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OpraHMU3MOB, €0 3HAYEHHUE JIJIS1 CEJICKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTINYUS OT OECIOIOTO.

Meiio3. Cragun menosa. [Ipomeccsl, mMpoucxomdmpe Ha CTagusx Menosa.
[ToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpici u
3HaYEHUE MeH03a.

['ametorene3 — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKU W sSiUdHUKU. OOpa3oBaHUE M Pa3BUTUE MOJIOBBIX
KIIETOK — TaMeT (CnepMaTo30u[l, SWIEKIeTKa) — CIEPMATOT€HEe3 M OBOIEHE3.
OCOOEHHOCTH CTPOCHHS SUIEKIETOK U crepMaTo30uaoB. OIUiog0TBOpPEHUE.
ITaprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpPHUOHAIBLHOE Ppa3BUTHE
(amOpuorenes). Jrtanbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOiieHne, racTpyiisnus, opraHoreHes. IloctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HemnpsaAMoe (JInyuHOuHOeE). Biusnue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOXKIAEHHBIC
YpOJICTBa.

Poct u pazButue pacteHuil. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOEHUE
CEMEHU, CTAINU Pa3BUTHS.



JdeMoHCTpanuu:

Tabmumel u cxeMbl: «®DOpMbI Pa3MHOKEHHS OPraHu3MoBy», «J[BoiiHOe
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHuil», «BereratTuBHOe pa3MHOXKEHUE
pactenuity, «J/lenenue xknetku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrii muki», «Pemmukanus JHK», «Mwutosy,
«Metiosy, «IIpsMoe u HenmpsiIMOe pa3BUTHEY», «l 'amMeToreHe3 y MJIECKONMUTAIOUIUX U
yesioBeKay, «OCHOBHBIE CTaAUU OHTOIEHE3a).

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «Cnepmaro3onasl
MJICKOMUTAIOIIETO», «SAHIEKIeTKAa MIECKONMHUTAonEero», «Kapuokuues B KiETKax
KOpeIlIKa JyKa», MarHUTHas MOJCNb-alIUIuKaus «JleneHue KIeTKu», MOJAEIb
JTHK, mozens MetadazHoil XpOMOCOMBI.

JlaGopaTopHblie ¥ IpakTHYecKUue padoThbl:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MmTO3a B KIETKaX KOHYHMKA
KOpEIIIKa JJyKa Ha TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHass pab6ora Ne 4. «3yueHue CTpOEHHUS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOMPENapaTaxy».

Tema 6. HacjiencCTBEeHHOCTh M HU3MEHYUBOCTH OPTaHU3MOB.

IIpenmert u 3a1aun reHeTUKU. McTopus pa3BuTus reHeTUKU. Posb nutosioruu
1 SMOPHOJIOTUU B CTAHOBJICHMM TE€HETHKHU. BKiam poccuiickuxX M 3apyOeKHBIX
YYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJAbl TEHETUKH (TUOPUIOJIOTHYECKUA,
IIUTOTCHETUYECKU, MOJEKYJIsSIpHO-TeHeTHYecKuii). (OCHOBHBIE TE€HETUYECKHE
noHATHs. ['eHeTndeckas CHMBOJIMKA, UCIOJb3yeMasi B CXeMax CKPEIIMBAHUH.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJICHHbIE . MenaeneM.
MonorubpugHoe ckpenBaHue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHusa. IlpaBuio JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
I'uniores3a ynuctoThl raMeT. [1oTHOE U HEMOJIHOE TOMUHHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWe. 3aKOH  HE3aBUCHMOIO  HacjeJ0BaHUs
npu3HakoB.  lluToreHeTndeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBAHUSI.
Ananusupyrolee ckpeniuanue. Mcrnoap30BaHne aHATM3UPYIOIIET0 CKPEIUBAHUS
JUTS OTIpEJIeTIEHUsI TEHOTHUITa 0COOH.

CueruieHHOe  HacienoBaHue mnpusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJJOBAaHHUIO T'€HOB. HapylieHne cuerieHusi TeHOB B PE3yJIbTaTe
KPOCCHHTOBEpA.

XpoMOCOMHas TEOpUs HACIEICTBEHHOCTH. [ eHeTu4YeCKre KapThl.

I'enetrnka mosia. XpoMOCOMHOE OIPEAEIICHUE 1MoJia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMorameTrHble W TeTEpOrameTHble oOpraHu3Mmbl. HacnmemoBanue
MPU3HAKOB, CIEIUICHHBIX C MOJIOM.

HN3meHunBoCTh. Buibl HK3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJIEACTBCHHAS.
Ponb cpennl B HeHacJICJCTBEHHOH N3MCHYHUBOCTH. XapaKTepUCTHKa



MOAU(PUKAIMOHHON U3MEHUYMBOCTU. BapuaimoHHbIN psijl ¥ BapualluOHHAs KPUBasl.
Hopma peakunn npusHaka. KolnuecTBEHHbIE M KAYECTBEHHBIE NMPU3HAKK M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnencrBeHHasi, WM TE€HOTHIMYECKas, W3MEHYMBOCTh. KoMOMHaTHMBHAs
W3MEHYMBOCTh. Meio3 U TOJOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMBOCTU. MyTaloHHast ”3BMeHYMBOCTh. Kiaccudukanus MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHbIE. YacToTa 1 mpu4uHbBl MyTaluii. MyTareHHbie (HaKkTOpBbl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HAaclIeACTBEHHOM n3meHunsoctu H. M. Basuiiosa.

Bresanepnas HacneACTBEHHOCTh U U3MEHUYUBOCT.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI T€HETHKU
YyeJIOBeKa: reHeaIOTHUECKU, OIM3HEIOBEIN, ITUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJIEKYIAPHO-T€HETUUECKHUU. CoBpemenHoe ONPENIECIICHNE reHOTHUIA!
IIOJITHOTEHOMHOE CEKBEHUPOBAHWE, F€HOTUIIMPOBAHKUE, B TOM YHUCJIE C ITOMOLIBIO
[M[[P-ananu3a. HacnencTBeHHble 3a00yieBaHUSI 4YeJOBEKAa: T'eHHbIE OO0JIE3HHU,
00JIE3HH C HACJEICTBEHHOW MpPEepacroiOKEeHHOCTbIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue W reHepaTuBHble MyTauuu. CTBONOBbIE KIETKU. [IpHUHIUIIBI
3I0pOBOTO 00pa3a KU3HU, TUATHOCTUKH, TPODUIAKTHKY U JICUCHUSI TEHETHIECKUX
0one3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOM
TE€HETHKHU B MPEAOTBPALICHUH U JICUEHUU TeHETUYECKHUX 3a001eBaHUi YellOBEKa.

JlemoHncTpanum:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuupt u  cxembl:  «MOHOrMOpUIHOE ~ CKpEUIMBAaHUE U €ro
LATOIE€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHWS W €ro LHUTOrE€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTBI  ramer», «JlurubpumHoe  CKpenuBaHue,
«lluTtonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpemuBaHus»,  «Meho3y,
«B3auMonencTBie alIeNbHBIX TE€HOBY», «l'€eHeTHMueckue KapThl pacTEHUH,
KUBOTHBIX W YEJIOBEKa», «l'€HeTHKa moJyia», «3aKOHOMEpPHOCTH HACIIEIOBAHUA,
CUCIUIEHHOTO C mnoJioMm», «KapuoTumnsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTWY», «MoaudukanronHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
(bakropay, «I'eHeTuka rpynn KpoBuw», « MyTallmoHHasi U3BMEHUHUBOCTHY.

OOopynoBanue: MoAeNU-aNIUIMKaUUA «MOHOTHOPUAHOE CKpELIMBAHUEY,
«Hemonmunoe momuHupoBaHue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpOMOCOM», MHUKPOCKOI M MuKporpenapar «J/pozoduia» (HOpMa, MyTanuu
(hopMBI KPBUIBEB U OKPACKH Tela), repdbapuii «I'opox moceBHOW.

JlaGopaTopHble M IpakTHYecKUe padoThbI:

JlabopatopHasi padota Ne 5. «M3yueHue pe3yabTaToB MOHOTHOPUIHOTO H
TUTUOPUAHOTO CKPEIIUBAHUS Y IPO30( I HAa TOTOBBIX MUKPOIIPEIapaTax.



JlaGopartopnas padora Ne 6. «M3ydenne MoauuKaIMOHHOW W3MEHUHUBOCTH,
NOCTPOCHHE BAPUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlaGoparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30¢uiabl Ha TOTOBBIX
MHKPOIIPENIapaTaxy.

[Ipaktnueckass pabdora Ne 2. «CocTaBieHWe U aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTUH.

Cenekuys Kak HayKa M IPOLECC. 3aPOKIACHUE CEINEKIUU U JOMECTUKALUS.
Yyenne H. UW. BaBunoBa o0 T1ieHTpax MNPOUCXOXKACHHUS W MHOTO00pa3us
KyJbTYpHBIX pacTeHuil. LIeHTpbl NpOUCXOXKACHUS JOMAIIHUX KXUBOTHBIX. CoOpT,
IOpoJ1a, IITAMM.

CoBpeMeHHbIE METO/bI CeleKUUU. MaccoBbId U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHH M JKMBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Yucras nuHus. CKpelMBaHUE YHUCTBHIX JIHHHM.
I'erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpellMBaHUE — ayTOPHJIMHT.
OtpanénHas rtuOpuauzauus M €€ ycnexu. VCKyCCTBEHHbIH MyTareHe3 M
IIOJIy4YCHHE TNOJIMIUIONJOB. JIOCTMKEHHsI CENeKIUU pPACTEHHUM, >KUBOTHBIX U
MUKPOOPTaHU3MOB.

buotexHonoOrUs Kak OTpacib MPOU3BOACTBA. |'€HHAs WHKEHEpHUsA. OTambl
co3ganust pexkomoOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTEHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJIbCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruyeckue M 3Tudeckue  npodbsembl. MO  —  reHeTHuyecku
MOAU(PUIMPOBAHHBIE OPTaHU3MBI.
JleMOHCTpauuu:

IToptpers: H. 1. BaBunos, 1. B. Muuypun, I'. [[. Kapneuenko, M. @.
HBanHoB.

Tabmuiel 1 cxembl: Kapta «lleHTphl NPOUCXOXKIEHHS W MHOTro0Opaszus
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMaHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pacrenuity, «Otnanénnas ruopuau3anusy, «Padorsl akagemrka M. @. BanoBay,
«ITomumnongus», «OObEeKThl OuoTexHonorum», «KiaeTtouHele KyJIbTyphl U
KJIOHUpOBaHHe», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISDKH TUIOJOB M KOPHEIIOAOB TUKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IHCTBEHHBIE PACTCHUS.

JlaGopaTopHble U NpakTHYeCKHE PadoThI:

Okckypcuss «OCHOBHBIE METOJbI M JOCTHMIXKECHUSI CEIIEKIIMM PACTCHUN U
JKUBOTHBIX (Ha CEJICKIIMOHHYO CTaHIIHIO, TIEMEHHYIO bepmy,
COPTOUCIIBITATeNIbHBIA ~ YYacTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYUYHOTO ILICHTPA)».



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA IIPOITPAMMEBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUMA

Cornmacio ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pe3ysbTaram
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpeaHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAMPEIMETHBIM U MPEIMETHBIM.

JIMUHOCTHBIE PE3YJIBTATHI

B cTpykType JNMYHOCTHBIX PE3YyJIbTAaTOB OCBOECHUS mpeameTa «buomaorus»
BBIJICJICHBI CIEAYIONINE COCTABJISIONINE: OCO3HAHWE OOYYaIOIUMUCS POCCHHCKON
rpakJaHCKON MJACHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJuyue MOTHBAIIMM K OOydYeHHMIO OHOJIOTHH,
LIEJICHANPABIICHHOE PA3BUTHE BHYTPEHHHUX YOEXKICHUW JIMYHOCTA HA OCHOBE
KIIFOYEBBIX IICHHOCTEH W MCTOPHUYECKUX TPAJUIMN PA3BUTHS OHOJIOTHYECKOTO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBAaThCS B CBOCH
JIESATEIbHOCTU 1IEHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHWS,
CITOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS mpeamera «buonorus» aocTurarorcs B
€UHCTBE YYEOHOM U BOCHUTATEILHOM JEATEIbHOCTM B COOTBETCTBUU C
TPAIULUOHHBIMUA POCCUMUCKUMU COLIUOKYJIBTYPHBIMU, HICTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIpoIleccaM CaMOIIO3HAHMS, CaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUA BHYTPEHHEH TO3UIMM JIMYHOCTU, TMATPUOTU3MA,
YBOKEHUS K 3aKOHY U MPABOIOPSIKY, YEJTOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIBTYPHOMY HACICIAHIO M
TpaJUIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit Denepaiuu, OTpupoae u
OKPY’KaroIIEn Cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHUS YyuyeOHOro mpemMera «buomorus
JOJDKHBI OTpa)kaTh TOTOBHOCTh M CIIOCOOHOCTH 00YUaOIIMXCSI PYKOBOJACTBOBATHCS
chopMHUPOBAaHHONW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPEHHE >KHU3HEHHOTO
ONBITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaan3allii OCHOBHBIX HaIpaBJICHUM
BOCITMTATECIbHOM ACATSIBHOCTH, B TOM YHCJIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHUA:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOHN MO3UIIUNA 00YUAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATENBHOCTH IIPU CO3JAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENbHBIX 3aJiay, BHIIIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEAENATh COOCTBEHHYIO TMO3MIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJIEH C Pa3HBIMU YOCKIACHUSMHU, KYJIbTYPHBIMU LIECHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIIOJIHEHUS
y4eOHbIX, TIO3HABAaTEIbHBIX M HCCJIENOBATEIbCKUX 3a7a4, YBAXKUTEJIBHOIO
OTHOIIEHUSI K MHEHHUIO OMNMOHEHTOB TMpPH OOCYXJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTb K T'YMAHUTAPHOU U BOJIOHTEPCKOM JIESATEIIbHOCTH;

2) IaTPMOTHYECKOI0 BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXJIaHCKOH WUJICHTUYHOCTH,
IaTPUOTU3MA, YBAXXEHUS K CBOEMY HApOJdy, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunon, ropmoctu 3a cBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYyJIBTYDY,
IIPOIIIOE M HACTOSAIEE MHOIOHAIMOHAIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K IMPUPOJHOMY HACIIEIUIO U IMAMATHUKAM IPUPOJBIL,
JNOCTHXKEHUSIM Poccuu B Hayke, HCKYyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCHUICKUX YYEHBIX B CTAHOBJIEHHUE H
pa3BUTHE OWMOJOTMM, TOHMMAaHWS 3HAYEHUs OWOJIOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO 00IIECTBa;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TyXOBHBIX LICHHOCTEW POCCUICKOr0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0O U IMPUHUMATh OCO3HAHHbBIE PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OyAyIIero;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYeCKOro BOCIIUTAHMUSL:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOT0 TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLLIEHUH];



MMOHMMAHHUE YMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HbIX BHJAaX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIISATh KAYECTBA TBOPUECKOM JINUHOCTH;

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

NOHMMaHUE W peanus3alus 370pOBOro U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBO€  TIUTaHHWE, COONIIOJIEHWE TUTMEHUYECKUX TpaBUJl W HOPM,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MMOHMMAaHUE I1IEHHOCTH TPABUJI HWHIUBUAYAIBHOTO U  KOJJIEKTHBHOI'O
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAOIIUX 3J0POBBIO U KU3HU JIHOJICH;

OCO3HAHHME TOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YHOTPEOICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHUE LIEHHOCTH MacTepCTBA, TPYI0JII00HE;

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

MHTEpEC K pa3iMuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccud #  Pealn30BHIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUI0O M CaMOOOpa30BaHHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrn4eCKOro BOCIMTAHMSA

HKOJIOTHYECKH 1I€JeCO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE YPOBHSI DKOJOTUYECKOW KyJIbTYphl: MPUOOPETEHUE OIbITA
IJITAHUPOBAHMUSI TIOCTYNIKOB H OLUEHKM WX BO3MOXHBIX MOCHEACTBUNA ISt
OKPY Karollen Cpeibl;

OCO3HAHHME TI00ATBHOIO XapakTepa 3KOJIOTMUECKHX MpoOJjeM M MyTed uX
pelieHus;

CIIOCOOHOCTHh HWCIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJIOTHH
3HAHMST W YMEHHUS TIpU pEIIeHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIbHBIM
MPUPOONOIb30BaHUEM  (COONIOACHUE  TpaBWJI  TOBEACHHS B IMPHUPOJIE,
HalpaBJICHHBIX Ha COXPAaHEHUWE pPABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE HENpUATUE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOUIEH
OPUPOAHON Cpejie, YMEHHE MPOTHO3MPOBATh HEOJIArOMPHUSTHBIE JKOJIOTHMYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIIATh UX;

HaJIM4ue Pa3BUTOrO SKOJIOTMYECKOI0 MBIIUICHUS, IKOJIOTUYECKOU KYJIbTYPHI,
OmbITa NEeATEeNbHOCTU HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBAaTbCS MMM B IO3HABAaTEJIbHOW, KOMMYHHKAaTHUBHON M COLUAIBHOU
MPaKTUKE, TOTOBHOCTU K YYaCTHIO B MIPAKTUUECKOUN JEATEIBHOCTH SKOJOTHUECKON
HaIpaBJICHHOCTH;

8) HEHHOCTH HAYYHOI'0 ITO3HAHMSA:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOLIECTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAjore
KYJIbTYpP, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeIcTBa
B3aUMOJEHCTBHS MEXIY JIFOJAbMU U MTO3HAHUS MUPA;

MOHMMAaHUE CchneruUuKd OWOJIOTMM KaK HayKd, OCO3HaHHS €€ poJin B
(dbopMUpPOBAaHUU PAIMOHATBHOTO HAYYHOrO MBIIUICHUS, CO3JaHUU IIE€JOCTHOTO
MpeacTaBlieHuss 00 OKpYXaloleM MHpE KaK O €IMHCTBE MPHUPObI, YEJIOBEKa H
oOmiecTBa, B IMO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIsl COBPEMEHHOM IMBWINU3AIUU:
oOecrieuyeHusi HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypcHble  MPOOJEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKa MyTeH BhIXOJa M3 III00ATBHBIX AKOJOTHUUECKUX MPOOIeM U
obecrieueHusi  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUU OMOJOTMYECKUX 3HAHUU B IEJSIX
MOBBIIIEHUS OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYyYHOM TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAILHON TPaMOTHOCTH OOydYarommxcs, GopMUPYEMOM
IpU U3y4YEeHUU OUOJIOTHH;

MMOHMMAHHUE CYITHOCTH METOJIOB MO3HAHMS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIHOCOOHOCTH HCIIOJIb30BaTh IOJIY4YaeMble 3HAHMUS JUIsl aHaiau3a M
OOBSICHEHUS SIBIICHUN OKPYKAIOMIEr0 MHUpPA M MPOUCXOISIMIUX B HEM M3MEHECHHH,
yMEHHUE JelaTh OOOCHOBAaHHbBIE 3aKJIOUEHHsS Ha OCHOBE HAYYHBIX (PAKTOB H
MMEIOITUXCS JJAHHBIX C IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BATh OHOJOTMYECKUE 3HAHUS IS
pemIeHus MpooOJieM B pealbHbIX KU3HEHHBIX CUTYAIUSX;

OCO3HAaHHUE LIEHHOCTH HAYYHOM JAESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKYIO ACITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa30BaHUIO |
caMo00pa3oBaHUIO, K AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 1O OWOJIOTUH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHMS ydeOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYUMble JUJI1  (OPMUPOBAHUS MHMPOBO33PEHUS OOyYaroIIuXcs
MEXKIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPaKAIOUINE
LETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHEeUUPUKY METOJO0B IO3HAHUS,
MCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, PHEPIHs, sSBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (akT, NPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCClieIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U JIPYTHX),
YHUBEpCAIbHBIC Yy4YeOHBIC JnelcTBHs (TIO03HABAaTEIbHBIE, KOMMYHHUKATHUBHBIC,

PEryJIATUBHBIE), o0ecrieuynBaroIue dbopmupoBaHue GyHKIIMOHATBHON
IPaMOTHOCTH ¥ COLMAIBHOH KOMIETCHIIMH OOYYaroMIMXCs, CIOCOOHOCTH
o0yJaronmxcs HCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpCAIbHbIE Yy4yeOHbIE JCHCTBHUS B
MO3HABATEIILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHMSI MPOTPAMMBbI CPEIHEro OOIIEro
00pa3oBaHUs TOKHBI OTPAXKaTh:

OBnanenue YHHUBEpPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMU
AEeCTBUSMM:

1) 0a30Bble JJOrH4YecKue JAeicTBUSI:

CaMOCTOSITeTbHO  (OpPMYIHpPOBaTh W AKTYaJIU3UPOBaTh  MpoOJieMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMSI, KilaccupuKaIuu, 0000IIeH ), PACKPbIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh UX XapaKTEepHbIE MPU3HAKH, YCTAHABIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH);

OMpENENITh LEIN JeATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUU UX
JOCTUXKEHHUS, COOTHOCUTH PE3YJIbTATHI ACSITEIILHOCTHU C TIOCTABIICHHBIMU LEISIMU;

MCII0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBICHUIA
KUBOU MTPUPOJIBL;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JIEAYKTHBHBIC, TIO
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PacCMaTPUBAEMBIX
SABJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKITIOUCHHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHbIC cpeacTBa IS MpeACTaBICHUS
CYIIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTMUYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMH  pa3HOro  poja,  BBIIBICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;



pa3palaThiBaTh IUIaH pEIICHUs MPOOJIeMbl ¢ YYETOM aHaIM3a UMEIOUINXCS
MaTepHAIbHBIX U HEMAaTEepUaTIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIbHOCTh, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJSIM, OLIEHUBATh PUCKHU MOCIEACTBUI AESTEIbHOCTH;

KOOPAMHUPOBaTbL M  BBIIOJIHATH paboOTy B  YCIOBUSX  pEAIbHOrO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE IPU PELICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe McCIeI0BaTEIbCKUE 1eHCTBUA:

BJIa/IETh HaBBIKAMHU Y4€OHO-HCCIIEI0OBATENbCKON U MIPOEKTHOM AESITeTbHOCTH,
HaBbIKAMHM  pa3pelieHus MpoOJieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOAO0B PEUICHUSI MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IUYHBIX METOJIOB TO3HAHUS;

WCIIOJIB30BaTh Pa3IM4YHbIE BUJIBl JEATEIBHOCTH I10 IOJYYEHUIO HOBOTO
3HAHMS, €r0 HWHTEpPHpeTalnH, MPeoOpa3OoBaHUI0 U TMPUMEHEHHIO B YYEOHBIX
CUTYalMsIX, B TOM YHCIIE IPU CO3/IaHUU YUEOHBIX U COLMATIBHBIX TPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMHUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMY;

CTaBUTh H (OPMYIUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JESTENbHOCTU U KU3HEHHBIX CUTYaIUsX;

BBISIBJISITh [PUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJM3UpPOBaTh 3ajaady,
BBIJIBUTaTh TUIIOTE3y €€ PpELIEHUs, HaXOAUThb APTYMEHTHI I JI0KAa3aTelbCTBA
CBOMX YTBEP)KJICHU, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHNUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

J1aBaTh OIICHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIAThH LI€JICHANIPABICHHBIA MOUCK MEPEHOca CPEACTB U CHOCOOOB
NercTBUS B MPOGECCUOHATIBHYIO CPENy;

yMETh IMEPEHOCUTh 3HAHUS B MO3HABATENIbHYI0 U MPAKTUYECKYI0 001acTu
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MIPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OpUTrMHAJIbHBIE MOAXOJbl U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopmMaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMALMK (TEKCTE Y4EOHOTro
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKHUX CIOBapsX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHeTe), aHAJIM3UpPOBATh
MHGOPMAIINIO PA3IMYHBIX BUIOB U (POPM NPEICTABICHUS, KPUTUUECKU OIEHUBATh
€€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;



(bopMyIUpPOBATh 3aMPOCHl U MPUMEHSATH PA3TUYHBIE METOJbI MPU TIOUCKE U
otbope Ouosornueckoil mHGOpMaAIUKA, HEOOXOIUMON JUISl BBITIOJHEHHUS YUeOHBIX
3azay;

MpUOOpETaTh OMBIT HCHOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCTIOIB30BAHMS PA3TUIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENbHO  BbIOMpATh  ONTUMAIbHYIO  (GOpMY  MpPEACTaBIICHUS
Oononornyeckod uHpopmauu (cxXeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAY4YHBIM $3bIK B KAuyeCTBE CpEICTBA Mpu padbore ¢
Ovonornyeckod HHPOpMalUe: MNPUMEHATh XHUMHUYECKHe, (U3UUYECKUE U
MaTeMaTUYeCKUe 3HaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUECKHE  CPENICTBA
HaTJISTHOCTH;

BJIAJE€Th  HABBIKAMM  paclo3HaBaHWd M  3allUThl  WH)OpManuw,
MH(OPMAMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1€CTBUSAMM:

1) oOmenme:

OCYUIECTBISATH KOMMYHUKAILIMH BO BCeX c(epax KU3HU, AKTUBHO y4aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU IO CYIIECTBY OOCYXJaeMol TeMbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCUTEIHHO BBIMIOJHEHUS MpEaiaracMoiu
3a/lay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA APYTHMX yYaCTHHUKOB
JMajora uiv JUCKYCCHM);

pacno3HaBaTh HeBepOalbHbIE CpeAcTBa OOILIEHUs, IMOHUMATh 3HAYECHHE
COIMAJIBHBIX 3HAKOB, TMPEANOCHIIIOK BO3HUKHOBEHUS KOH(DIUKTHBIX CHUTYAaIlHi,
YMETh CMSITYaTh KOH(IIUKTHI U BECTU MEPETOBOPHI;

BJIAJETh PAa3IMYHBIMU CIIOCOOAMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATh
HaMEpEHUs IPYTUX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHas 1eITeJIbHOCTh:

MOHUMATh M MCIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIAWBHUIYaJIbHOM
PpaboTHI MPU PEIICHUH OMOJIOTMYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOJICHCTBUS TIPHU PEIICHUN YyUeOHOM 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX IEHCTBUA C YYETOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJ0r0 YJ€HA KOJUIEKTHBA,;

OpUHUMATh 1€ COBMECTHOM  JESTENbHOCTH, OPraHU30BBIBaTH |
KOOPJAWUHHUPOBATH JIEUCTBUA IO €€ IOCTHKEHUIO: COCTABIATH IUIAH JECHCTBUM,



pacrnpeensiaTh pojid ¢ Y4€TOM MHEHHMHM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHJIbl B
o0l pe3ysbTat o pa3padOTaHHBIM KPUTEPHUSIM;

IpeajaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEW C IMO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISTh TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OgByaieHre YHMBEPCAJIbHBIMH PeryJIsTHBHBIMH 1CHCTBUAMMU:

1) camoopranu3anus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBISBJIEHUS MpoOJieM M uX
pEIIeHUS B )KU3HEHHBIX U YY€OHBIX CUTyalUsX;

BbIOMpaTh Ha OCHOBE OHOJOTMYECKMX 3HAHHUM IIeJieBble M CMBICIOBbBIE
YCTAHOBKHM B CBOUX JIEMCTBUAX M IMOCTYNKAaX MO OTHOLICHUIO K >KMBOM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOSITETIBHO OCYILIECTBIIATH IO3HABATENIBHYIO NESITENBHOCTD, BBISBIATH
poOJIeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/7aul B 00pa30BaTEIbHOM
NESATEIbHOCTU U JKU3HEHHBIX CUTYalUsAX;

CaMOCTOATENIBHO COCTABJIATh IUIAH pPEIIeHHUs NpodsiieMbl € Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUTECHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacHIMPATh paMKH Y4EOHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHU;

JieJIaTh OCO3HAHHBIA BBIOOp, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTD
34 pEIICHHE;

OLIEHUBATh TPUOOPETEHHBIN OTIBIT;

crocoO0CTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DPYAUIIMH B
pa3HbIX 00JIaCTAX 3HAHUW, MOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LENSAM;

BJIAJETh  HABBIKAMM  IIO3HABATEIbHOM  peQUIeKCMM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI PEIIEKCUU ISl OIEHKU CHUTYallud, BHIOOpA
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PHUCKUM U CBOEBPEMEHHO IPUHUMATHh PEIIEHUS MO HX
CHIDKEHHIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX [pPU aHAINU3E pPE3yJIbTaTOB
NEATEIBbHOCTH;



3) npuHATHE ce0s U APYTUX:

NpUHUMATH ceOsl, MIOHUMAas CBOU HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTHBBI M apryMEHThl JPYTUX TpH aHalIW3e pe3yJbTaToB
NeSATENbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIHOKH;

pa3BUBATh CIIOCOOHOCTH MOHUMATh MHUP C TTO3ULIMU JPYTOro YeJOBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTrHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue ais yueoHoro npeamMera «buomorus»
Hay4yHbIE€ 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 110 OCBOEHUIO, MHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUABI IE€ATEIBHOCTH MO MOJYYEHHI0 HOBOTO 3HAHUS U
NPUMEHEHHUIO 3HAHUM B Pa3NMUYHBIX yUEOHBIX CHUTyallUsX, a TAaKK€ B pealbHbBIX
KU3HEHHBIX CHUTyallUsiX, CBS3aHHBIX ¢ Ouojorueil. B mporpamMme mnpeameTHble
pe3yJIbTaThl IPEJICTABIECHBI 10 TOAaM 00yUYEHMUSL.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydeOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS €CTECTBEHHBIX HayK, B ()OPMHUPOBAHMU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUUCKUX U
3apyOeKHBIX Yy4YEHBIX-OMOJIIOTOB B pPa3BUTHE OWMONOTHH, (PYHKIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsSl pELICHUS KU3HEHHBIX 3a1a4;

YMEHHUE paCKphIBaTh COJEp)KaHUE OUOJIOTMYECKUX TEPMHUHOB M TOHSATHUM:
KU3Hb, KIJIETKA, OpraHu3M, Meradoiu3M (0OMEH BEIIECTB U MpeBpallcHue
SHEPruMn), TOMEOCTa3 (CaMOperyssiuus), ypOBHEBask OpraHu3alus )KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTHUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTallMOHHAsI, I[IEHTpaJibHasg JOorMa MOJIEKYJISIpHON Owuororuu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydeHus (0 1eHTpax MHOT0OOpa3us u
INPOUCXOXKJIEHUs KyJIbTypHBIX pactenuid H. M. BaBunoBa), onpenensite rpaHulbl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIIAJIETh METOJJAMU HAYYHOT'O ITO3HAHMS B OMOJIOTMU: HAOIIOIEHHE U
ONMCAHUE MKUBBIX CHUCTEM, MPOLECCOB W SBJICHHI, OpraHu3alys W IPOBEICHUE
OMOJIOTMUECKOTO  DKCIEPUMEHTAa,  BBIIBW)KEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXJy HCCIEAYyEeMbIMH BEJIMYMHAMHU, OOBSCHEHUE MOJYYEHHBIX
pE3yNbTaTOB, UCHOJb30BAHHBIX HAYYHBIX MOHATHWA, TEOPUH M 3aKOHOB, YMEHHE
JIeJ1aTh BBIBOJBI HA OCHOBAHUU NOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJENIATh CYIIECTBEHHbIE NPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH



MPOLIECCOB: OOMEHa BEIECTB M IPEBPAIICHUs SHEPIrUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO0 M JHEPreTUYecKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meilo3a,
OIJIOIOTBOPEHMSI, PA3MHOXKEHUS, WHANBUAYAIBHOTO PAa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS ISl OOBSICHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBICHUM, JUIsl TIPUHATUS MPAKTUYECKUX PEIICHUN B MOBCEIHEBHOM
KHU3HU C I1eTblo obOecredeHrus O€30MacHOCTH CBOETO 3JI0POBbS U 30POBBS
OKPY>KaIOIIUX JIIO/ICH, COOMIOCHISI HOPM TPaMOTHOTO MOBEACHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, MOHUMaHHE HEOOXOJUMOCTH HCIOIb30BAaHUS JOCTHKEHUI
COBpEMEHHOW  Ouonoruu OMOTEXHOJOTUIA i PalUOHAIBHOTO
PUPOIOTIOTH30BAHMUS;

YMEHHE pemaTh »JJIEMEHTAapHble TEHETHYeCKHe 3aJayd Ha MOHO- U
AUTUOPUHOE CKpPEIIMBAaHUE, CLEIUIEHHOE HaclIeJOBaHUE, COCTAaBIISITh CXEMBbI
MOHOTHOPUIHOTO CKpEUIMBAaHUS I MPEJCKa3aHUsl HAcIeAOBAHUS MPU3HAKOB Y
OpPTraHU3MOB;

YMEHHUE BBINOIHATh JTA0OPATOPHBIE M NPAKTUYECKHE padOThI, COOIIOAATH
mpaBuiia mpu paboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAO0BAHUEM;

yMEHUE KPUTUYECKH OIICHMBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTHUECKOTO COJEP)KAaHUSA, BKIIOYAIONIYI0 T[ICEBJOHAYyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpPEeICTBa MAacCOBOM MH(pOpPMAIUH, HAYIHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIEAOBaHHN B OHOJIOTHH,
MeIUIMHE, OUOTEXHOJIOTUH;

YMEHHE CO3/laBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHHMS,
00001m1ast 6MOJIOTHYECKYI0 UH(OPMALIUIO U3 HECKOJIBKUX HMCTOYHUKOB, TPAMOTHO
WCITIOJIb30BATh TOHATUITHBIN armapaT OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Konn4yectBo yacos DJICKTPOHHBIE
HanmeHoBaHMe pa3/iejioB U TeM uudpoBbie
Ne i/ P Kourpoasnsie | IIpakTnuecku (ucbp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThl
pecypcbl
bubmnoreka [HOK
I buosorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBbIe cuCcTeMBI U KX OpraHu3aIus 1 bubmorexa HOK
p . https://m.edsoo.ru/7f41¢292
. bubmuorexa [{OK
3 XHUMHUUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 1 httns://m.edsoo w74 1292
bu6mmoreka [JOK
4 PKHM3HENCATEHHOCTE, KICTICH 6 ! https://m.edsoo.ru/7f41¢292
5 PasmHOXeHNe U UHAUBHUIyalIbHOE PAa3BUTHE 5 1 bubmmoreka [{OK
OpTraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U N3MEHYHUBOCTD g | 15 bubnnoreka [IOK
OpPraHHU3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opraHu3MoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
P 1
8 C3CPBIOC BpeMA https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 4




IHOYPOYHOE IVTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoasnbie | IlpakTtuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 buonorus B cucteme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.1ru/863e632a
Mertoabl O3HAaHUS JKUBOU
npupobl. [Ipaktudeckas padora
2 NE lp«I/IcrIOHI:JSOBaHI/Ie aSIJ)'II/I‘IHBIX 1 0.5 bubmorexa [OK
B P ' https://m.edso0.ru/863e6122
METO/IOB IPU U3YUYEHUHU
OMOIOTHUECKUX OOBEKTOBY
3 buonoruyeckue cucremsl, 1 bubnuotexa [JOK
IPOLIECCHI U X U3YYECHHE https://m.edso0o.1u/863e¢6564
XUMHUYECKHUH cocTaB KiIeTKu. Boaa bubnmoreka [JOK
4 1
1 MUHEPAJIBHEIE COIN https://m.edsoo.1u/863e674e
bubmuoreka [JOK
5 b .C oe 1
G, LOCTaB 1 CTPOCHHE HEIKOB https://m.edsoo.ru/863e6b72
®depMeHThl — OHOJIOTrHYECKHE
katanuzaTopsl. JlabopaTopHas
6 paborta Ne 1 «M3yuenue | 0.5 bubnuorexa [JOK
KaTaJTMTUYECKON aKTUBHOCTH ) https://m.edsoo0.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMuIa3bl
WJIM KaTamasbl)»
7 VraeBonnl. JInnuael 1 but6mmoreka [{JOK




https://m.eds00.ru/863e6870

MAaTpUIHOI'O CUHTC3a

but6mmoreka [{JOK
8 Hyinennossie kucrotel. AT® https://m.edso0.1ru/863e6d5c
9 Hctopus u MmeToabl U3y4eHUs bu6muoreka [{OK
kietku. Kierounas reopust https://m.eds00.1u/863e6e88
10 Kitetka xak memocTHas sKuBast
cucrTema
Ctpoenue 3yKapuoTHIECKOM
kietku. JJaboparopuast pabota No 2
«M3yueHne cTpoeHus KIeTOK Bbu6mmoreka [IOK
11 pacTeHul, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso0.ru/863e6ff0
OaxTepuil IOl MUKPOCKOIIOM Ha https://m.edsoo0.ru/863e716¢
TOTOBBIX MUKpOIIperapaTax u ux
OTIFICAHHE)
bubmuoreka [JOK
12 O6men BemecTs Mk MeTabomsM https://m.eds00.1u/863e766¢
but6mmoreka [{OK
13 PorocunTes. XemocHHTe https://m.eds00.1u/863e7c98
N but6mmoreka [{JOK
14 Suepreruacciii 0omen https://m.edsoo.ru/863e7aae
JKU3HEHHBINA IUKIT KIETKH.
Jenenue kineTku. MuTos.
15 JlaGopatopHnas pabora Ne 3 0.5 bubnuoreka LIOK
«HabmroneHre MUTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MHUKpOIIpenapaTax»
16 buocunres 6enka. Peaknys but6mmoreka [{OK

https://m.edsoo.1u/863e796¢




but6mmoreka [JOK

17 T —0 0
pamCIAIHA HOCHIHTES beska https://m.edsoo.ru/863e796¢
18 Hexnerounsie ¢hopMbl )KU3HU — bubmuoreka [{IOK
BHUPYCHI https://m.edso0.ru/863¢7540
but6mmoreka [{JOK
19 @OpMBI pa3sMHOKEHHS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bubnuoreka [JOK
20 Meii
enos https://m.edsoo.ru/863e7f4a
OO0pa3zoBaHue U pa3BUTHE MTOJOBBIX
KJIETOK. OIJIOI0TBOPEHHE.
21 JlaboparopHuas padota Ne 4 0.5 bu6mmoreka [JOK
«M3yueHne CTpOeHHS MOTOBBIX ' https://m.edsoo0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
2 NuauBuayanbHOE pa3BUTHE bu6nuoreka [IOK
OPTraHU3MOB https://m.edsoo.ru/863e8436
I'enetnka — Hayka o
23 HACJICJCTBEHHOCTH 1 bubmmorexa TOK
A https://m.edsoo.ru/863e8612
W3MEHYUBOCTH
3aKOHOMEPHOCTHU HACJIEAOBAHUS
24 pU3HAKOB. MOHOTHOpUIHOE Bubamorexa TIOK
P ' pHaL https://m.eds00.ru/863e8878
CKpelIMBaHue
UrHOPHUIHOE CKPELUBAHUE.
25 élaKOH I})Iefa]aI/ICI/H\foro bubmmorexa TIOK
https://m.edsoo.ru/863e89a4
HacJeA0BaHUs IPU3HAKOB
26 CuermieHHOE HACIEOBaHUE 0.5 but6mmoreka [{OK

npu3HakoB. JlaboparopHas padora

https://m.eds00.1u/863e8c60




No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHIHOTO U TUTHOPUTHOTO
CKpEeIMBaHUs y IPO30(UIIBI HA
TOTOBBIX MHUKpOIIpenapaTax»

T'eneTtuka nona. Hacnenosaunue

bubmuoreka [JOK

27 MPU3HAKOB, CLIEIJIEHHBIX C MTOJIOM https://m.edsoo.ru/863e8c60
NsmenuuBocth. HeHnacnencrsenuas
M3MEHYHUBOCTh. JIabopaTopHas
)3 pabota Ne 6. U3yuenue 0.5 bubnmoreka [JOK
MOAU(PUKAIIMOHHON U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
ITOCTPOEHNE BAPUALIMOHHOTO Psiia
Y BApUALMOHHOUN KPUBOIN»
HacnencrBenHas H3MEHYMBOCTb.
JlaGopaTopnas pabota No 7. bubnmnoreka [JOK
29 . 0.5
«AHanu3 MyTauui y 1po30(puisl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKpOIIpenapaTax»
bubmmoreka [{OK
30 T'enerika uenoseka https://m.edsoo.ru/863e8d78
PesepBHblit ypok. O60011eH1E 110
31 teme «HacnencTBeHHOCTD U
W3MEHYHBOCTHh OPTAaHU3MOBY»
32 Cenekius Kak HayKa U MPOIECC bubmmorexa [IOK
https://m.edsoo.ru/863e9214
MeToabl U JOCTHKEHUS CEJIEKIINT bubnunoreka [JOK
33 .
PAaCTEHNH U )KUBOTHBIX https://m.edsoo.ru/863e9214
14 buorexHosorus kak orpacib bubmmorexa [IOK

IIPOU3BOJICTBA

https://m.edsoo.ru/863e¢9336




OBIIEE KOJIMYECTBO YACOB I10
ITPOIT'PAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

* buonorus / [Taceunuk B.B., Kamenckuii A.A., PyonioB A.M. u apyrue /Ilox
pen. [laceunuka B.B., Axunonepnoe o61mectBo «3narenscTBo
«IIpocseienue»

* buonorus, 11 knacc/ benses JI.K., bopoaun [1.M., demmiui .M. u npyrue;
nox penakiueit bensiesa J[.K., demmimunia .M., AkunonepHoe 00111ecTBO

«M3marensctBO «IIpocBemieHne»

METOAUYECKHUE MATEPHUAJIbBI UIAA YYUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



