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HOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3zpaboTke mHporpaMMbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeJeNieHs] MOAXO0A0B K (OPMUPOBAHUIO COJEpKAHHUS Y4YeOHOro IpenMera
«buonoruss» cocraBwin: KoHUenrtyaiabHble nonoxkeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEeH, COJepKaHMsl, pPE3yJbTaTOB OOYy4YEeHHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB, OJIOKEHUSI 00 OOIINX LIENAX U
NPUHIMNAX, XapaKTePU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMbI CPEIHEro
obmero oOpasoBanuss B Poccuiickoit ®eneparuun, a TakkKe MOJOXKEHHUS O
cnenugurke 6MOIOTUH, €€ 3HAUeHUH B TO3HAHUM KUBOM MPUPOJBI U 00ECIICUEHUH
CYILIIECTBOBAaHUS 4YeNoBeYecKOoro odiectBa. CoriiacHO Ha3BaHHBIM IOJIOKEHUSIM,
oTpe/ieieHbl OCHOBHbIE (DYHKIIMM MPOTpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuojoruum Ja€T NpelcTaBiIeHUE O Mendax, o0 obuiei
CTpaTeruu OOy4YeHUs, BOCIHUTAHMUS U PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro mpeamera «buosorus», onpenensier 00s3aTeIbHOEC MPEIMETHOE
collepKaHHe, €ro CTPYKTypy, pachpelelieHue I0 pasjeiaM U Temaw,
PEKOMEHIYeMYIO MOCIIeIOBATEIbHOCTh U3YUYEeHHsI Y4eOHOTro mMartepuasna ¢ y4y€Tom
MEXIPEIMETHbIX ¥ BHYTPUIIPEJAMETHBIX CBSI3€HM, JIOTMKH 00pa30BaTEILHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUaronuxcs.

B nporpaMmMe mo OuWONIOTMHM TakXe YYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlPEAMETHBIM M TPEIMETHBIM pe3yJibTaTaM
oOydyeHuss B (OPMHUPOBAHMU OCHOBHBIX BHJOB y4eOHO-ITO3HABATEIHLHON
NEeSTENbHOCTH/YUeOHBIX JEHCTBUN O00Yy4arolUXCsl IO OCBOCHHUIO COJEPIKaHMUS
OMOJIOTMYECKOTO 00pa30BaHMS.

B nporpamme mo 6uosnorun (10—11 kmaccel, 6a30BbIl ypOBEHB) pean30BaH
NPUHIIMIT TIPEEMCTBEHHOCTH B HW3Y4Y€HUW OWOJIOruu, Ojarojapss 4emy B Hei
NPOCMATPUBAETCS HANpPABICHHOCTh HAa Pa3BUTHUE 3HAHUM, CBSI3aHHBIX C
dbopMupoBaHuEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, [EHHOCTHBIX
OpUEHTAlU JIMYHOCTH, 3KOJIOTHYECKOTO MBIIUIEHUS, IPEJCTABICHUN O 3J0pOBOM
oOpa3e XHM3HM M OEpPEeKHbIM OTHOLIEHHEM K OKpYXKarolled MPUPOAHON cpene.
[TosTomy Hapsiy ¢ M3ydeHHEM OOIEeOMOIOTHYECKUX TEOPUM, a TaKKe 3HAHUH O
CTPOEHUU JKUBBIX CUCTEM PA3HOI'O PAHra U CYIIHOCTH OCHOBHBIX ITPOTEKAIOUIUX B
HUX TPOIECCOB B MPOTrpaMMe MO OMOJOrMM YJEIeHO BHUMAaHUE HCIIOJIb30BAHUIO
IIOJIYYEHHBIX 3HAHUI B NOBCEJHEBHOM JKU3HU ISl pELICHUS NPUKIAJHBIX 3a]a4, B
TOM 4HCJIe: NMPOQUIAKTUKN HACJIEICTBEHHBIX 3a00JI€BaHUI YEJIOBEKA, MEIUKO-
IFE€HETHYECKOI 0 KOHCYJIbTUPOBAHU, 000CHOBaHMS 9KOJIOTUYECKU
LIEJIECO00Pa3HOro MOBEJIEHHS B OKpPYXKAIOIIEH MNPUPOJHON cpele, aHainus3a
BJIUSHUSL XO35IMCTBEHHOM JESITEIIBHOCTU YEJIOBEKA Ha COCTOSHHE IMPUPOJIHBIX U
HCKYCCTBEHHBIX 3KOCUCTEM. Y CUJIEHHE BHUMAHUS K IPUKJIaJHON HAIIPaBIEHHOCTH
y4eOHOro mpeamera «bHOJOTus» MPOAUKTOBAHO HEOOXOAMMOCTHIO O0ECTICUCHUS



YCIIOBUM JJISl PEIICHUS] OJHOM M3 aKTyaJdbHBIX 33J1ay IIKOJBbHOTO OHMOJIOIMYECKOro
oOpa3oBaHusA, KOTOpass mpenanonaraer (QopMupoBaHHe Yy  0Oydaromuxcs
CIIOCOOHOCTH aJlaliTUPOBAThC K M3MEHEHHMSIM JUHAMUYHO Pa3BUBAIOLIErOCs
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpenHero ooOmero o0pa3oBaHMs 3aHUMAET BAXKHOE
Mecto. Ona obGecnieunBaeT (GOpPMHUPOBAHUE Yy OOYUYAIOIIUXCS MPEICTABICHUN O
HAay4YHOM KapTHUHE MUpa, paciiupseT U 00oOUIaeT 3HaHUSA O KUBOM NIpupone, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3allMd U 3BOJIIOIHUH, CO3IAET
yCJIOBHUSL  JIJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  NPUPOABI,  (POPMHUPOBAHUS
(YyHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 3J0pOBOro M 0Oe3omacHoro oOpasa
KU3HH, IKOJIOTMIECKOTO MBIIIUICHUS, IIEHHOCTHOTO OTHOIICHHS K KUBOW MPUPOIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OUONIOTUS UMEET TAKXKE JIJISl PEIICHHUS] BOCIIUTATENbHBIX U
pa3BHBAIOLIMX  3a/Ja4  CpelHero  odmero  o0pa3oBaHMs,  COIMANIM3ALUU
oOyuaromuxcs. M3ydenne 6uonorun o0ecrneynBaeT yCJIOBUs sl (OPMUPOBAHUS
WUHTEJUICKTYaIbHbIX, KOMMYHHMKAIIMOHHBIX M HWH(POPMAIIMOHHBIX HABBIKOB,
ACTETHUYECKOM KYJbTYpbI, CIOCOOCTBYET MHTErpAallMM OWOJIOTUYECKUX 3HAHUU C
PEACTABICHUSAMH U3 APYTUX YUEOHBIX MPEIMETOB, B YaCTHOCTH, (DPU3UKHU, XUMUH
u reorpadun. Ha3BaHHbIE MONOXKEHUA O NpeIHA3HAYCHUH YYEeOHOro MpeameTa
«buonorus» cOCTaBMIM OCHOBY /Jisi ONpENeNieHUs IMOAXOJ0B K OTOOpy H
CTPYKTYPHUPOBAHUIO €ro COJEP)KaHUS, TMPEACTABICHHOIO B IMpOrpaMMme [0
ouosnoruu.

Ot60p coxmepkanusi yueObHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE
OCYIIECTBJIEH C TMO3ULUNA KYJIbTYpOCOOOpPAa3HOrO0 MONIXO0Jd, B COOTBETCTBUH C
KOTOPBIM OOydaromuecs AOJKHBI OCBOWTH 3HAHUS M YMEHUS, 3HAYUMBIC IS
dopMupoBaHusi O00IIEH KyIbTYphI, ONPENCISAIONINE aJeKBaTHOE IIOBEICHUE
YeJI0oBEKa B OKpY Kalollled MPUPOIHON cpelie, BOCTPEOOBAHHBIE B MOBCEIHEBHOM
KU3HU M TPAKTUUYECKOM aesTebHOCTH. Oco00e MECTO B 3TOM CHCTEME 3HAHUU
3aHUMAIOT AJIEMEHTHI COJIEPIKaHMsI, KOTOPBIE CITY>KaT OCHOBOH IJIsi (pOPMUPOBAHUS
MPEJICTABIEHU O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
[IEHHOCTHBIX  OPHUEHTAIMSIX  JIMYHOCTH, CIOCOOCTBYIOIIMX  T'yYMaHHU3aIMu
OHMOJIOrMYecKoro 00pa3oBaHuUs.

CTpyKkTypupOoBaHHE COAEpX)aHUS Y4eOHOrOo MaTepuaia B TPOrpaMMme II0
OMOJIOTMM OCYIIECTBICHO C Y4YETOM MPUOPUTETHOTO 3HAUEHHUS 3HAHUUA 00
OTJIMYUTEIbHBIX OCOOECHHOCTSX KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3aluu U
HBOJTIOIMHU. B COOTBETCTBUYU C 3THM B CTPYKType ydeOHOro mpenmera «bromorusy»
BBIJICJIEHBI CIIEIYIOIINE COAEepKaTelbHble JIMHUU: «buonorusa kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckass cucrema», «OpraHu3Mm Kak



Oouonornueckas cucremay, «CucremMa U MHOroo0Opasne OpraHHMYeCKOro MHUpay,
«IBOTIONHMS )KUBOU MPUPOIBD», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTU.

Henp um3ydyenus ydeOHoro mnpeamera «buomnorus» Ha 0a30BOM YpPOBHE —
OBJaJicHUE  OOy4YalolMMHCS  3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAIBLHOU
OpraHu3alMyi >KUBBIX CHUCTEM pa3HOr0 paHra ¢ MNPUOOPETCHUE YMEHH
WCIIOIb30BaTh ATW 3HAHUS JUISl TPaAMOTHBIX JEUCTBUH B OTHOIICHUH OOBEKTOB
YKUBOU MIPUPOJIBI U PEIICHUS PA3IMYHBIX JKU3HEHHBIX TTPOOJIEM.

JlocTmxkeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CTIEUNBACTCS PEIICHUEM CJICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONIUMHUCS CHUCTEMbl 3HAHUM O OWOJIOTUUYECKUX TEOPHUSIX,
YUCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiiax, CIy>KalluX OCHOBOM
U1 OPMUPOBAHUS TPEJCTABICHUN O €CTECTBEHHO-HAYYHOW KapTUHE MHUpa, O
MEeTOJaX Hay4YHOT'O TMO3HAHUSI, CTPOCHUH, MHOTOOOPa3ud U OCOOEHHOCTSX KUBBIX
CHUCTEM Pa3HOT0 YPOBHsI OpraHU3AIluH, BBIAAIONMIUXCS OTKPHITHUSIX U COBPEMEHHBIX
HCCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBanue y oOyd4aromUXCs TMO3HABATEIbHBIX, WHTEIJIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B TMpollecce aHaldu3a JaHHBIX O MYTSAX Pa3BUTHS B
OMOJIOTMM HAy4YHBIX B3TJISJIOB, WJACH W TMOAXOJ0B K H3YYCHHUIO JKHBBIX CHCTEM
Pa3HOTO YPOBHS OpraHu3allvu;

CTAQHOBJIEHHE Y OOydJarIuxcs oOmed KyabTypbl, (QYHKIIMOHATBHOU
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATH U OIICHUBATH SIBJICHUS OKPY>KAIOIIETO
MUpa >KMBOW MPHUPOJBI HA OCHOBAHWM 3HAHUM UM OIBITA, MOJYYEHHBIX IIpHU
U3Y4YeHUU OHOJIOTHH;

dbopmupoBanue y oOy4aromMXCS YMEHHH WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUH B TMPAKTUYCCKOW JEATCIIBHOCTH 4YeJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUITMHCKUX TEXHOJOTHI U arpoOHOTEXHOIOTHIA;

BOCITUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIIOBEKOM >KHUBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPH TIPOBEJICHUN OMOJIOTMICCKUX HCCIICIOBAHMIA;

OCO3HAHUE IIEHHOCTH OWOJOTHMYECKUX 3HAHUM Il TOBBIIMICHUS YpPOBHS
AKOJIOTHYECKOH KYyIbTYpHI, U1 (GOPMUPOBAHUS HAYYHOTO MHUPOBO33PEHUS,

IPUMEHCHHE TTPHOOPETEHHBIX 3HAHUM M YMEHUM B IMTOBCETHEBHOM JKU3HU IS
OIIEHKH TOCJICICTBUM CBOCH JAEATEIIHHOCTH MO OTHOIICHUIO K OKpPY KaroIIeh cpeje,
COOCTBEHHOMY 3/I0pOBBIO, OOOCHOBaHHE W COONIIOICHHE Mep NPOPUIAKTUKH
3a00J1CBaHHIA.

B cucreme cpemnero o6miero oOpaszoBaHusi «buomorus», m3ydaemass Ha
0a30BOM ypOBHE, SBIISCTCS OOS3aTEIbHBIM YYCOHBIM IMPEIMETOM, BXOJISAIIUM B
COCTaB MpeAMETHOM 00JacTh «ECTeCTBEHHO-HAYYHBIE TTPEIMETHI.



JInst u3yueHus OMoJoTUM Ha 0230BOM YPOBHE CpeJIHET0 0011ero o0pa3oBaHus
oTBOoauTCs 68 yacoB: B 10 kimacce — 34 gaca (1 gac B HeAemIO).



COIEPKXAHUE OBYYEHUA
10 KVIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMHU, TEXHUUECKUMHU U
JIPYTMMH €CTECTBEHHBIMU HayKamH, (uiocodueit, ITUKOM, ICTETUKON U MPaBOM.
Ponr Ouosiorun B (OpMHUPOBAaHUM COBPEMEHHOM HAy4YHOM KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOU TTPUPOIbI (HAOTIOICHHUE, IKCIIEPUMEHT, OMTUCAHUE,
u3MepeHue, kiaccudukanus, MOJEIUPOBaHUE, CTaTHUCTHYECKass oO0paboTka
JAHHBIX ).

JdeMoHcTpanum:

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

Tabmuiel 1 cxeMbl: «MeTObI MO3HAHUS KUBOUW TPUPOIBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThbI:

[Ipaktuueckass paboraNe 1. «Vcmonb3oBaHuwe pa3aIUYHBIX METOJIOB IpHU
U3YUYEHUU OUOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U MX OPraHU3AIUSA.

JXusblie cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus ouonoruu. Otiandue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaolicTBa OMOCUCTEM U UX pazHOooOpa3ue. YPOBHU OpraHU3alui OMOCUCTEM:
MOJIEKYJISIDHBIA, KJIETOUYHBIM, TKAHEBbIM, OpPraHU3MEHHBIN, MOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTeOIIeHOTHYECKHI ), OnochepHBIH.

JdeMoHcTpanum:

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

O6opynoBanue: Mmojienb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaAB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KJIETKU. XUMHYECKHE 3JJIEMEHTBI: MAKPOAJIEMEHTBHI,
MHKpPOAJIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEIIECTBA.

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

benku. CocraB u ctpoeHne O€lKOB. AMUHOKHUCIOTBI — MOHOMEPHI OEJIKOB.
Hes3ameHnmMble 1 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJEKYJbl (MEpBUYHAS, BTOPUYHASA, TpPETUYHAS W
YeTBEPTUYHASA CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonorunueckue
GyHKIMHN OENKOB.



®depmeHTHl — Ouosiormyeckue Kartaiauzatopel. Crtpoenue ¢depMeHTa:
aKTUBHBIA LIEHTp, cyOcTpatHas crneuupuuHocts. KodepmeHnTsl. Butamussbl.
Otnnuust pepMEHTOB OT HEOPTraHUUYECKUX KaTaJIn3aTOPOB.

VYrneBoabl: MoHOcaxapuabl  (TJOK03a, pubo3a ©  JAe30Kcuprdo3a),
aucaxapuabl  (caxaposa, JakTo3a) M TMoJiMcaxapuibl (Kpaxmayi, TJIUKOTreH,
1esuio03a). buonornvyeckue GyHKIMH YIIIE€BOIOB.

Jlununael:  Tpurnunepuasl, Qochomunuasl, crepouabl. 'uapoduibHO-
ruapopoOHble  cBoWcTBa. buonorndeckue QyHkuuu aunugoB. CpaBHEHHE
yIJI€BO/IOB, OEIKOB M JIMMUIOB KAK UCTOYHUKOB SHEPIHH.

HyxnennoBele kucnorsl: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
Hyk1eruHOBbIX KucnoT. Ctpoenne u ¢pynkuun JJHK. Crpoenne u ¢pynkuuu PHK.
Bunst PHK. AT®: ctpoeHue u pyHKIIHUH.

Huronorust — Hayka o kierke. Knetounas reopust — npuMep B3aUMOJICUCTBUS
uaei 1 paKkToB B HAYYHOM MO3HAHUU. METO/IbI U3yUeHUS KIETKH.

Knerka kak menoctHas xuBass cuctema. OOmMe TPU3HAKU KIIETOK:
3aMKHYyTasi HapykHas memOpana, moiekyibsl JIHK kak renernueckmii ammapar,
cUCTeMa CUHTe3a Oelka.

Tunsl KJIETOK: »JyKapuoTHYecKas M TpokapuoTuueckas. OcoOeHHOCTH
CTpOeHUsl TpoKapuoTHdeckoil kieTku. Kierounas crenka Oakrepuil. CTpoeHue
AYKapUOTUYECKOW KIETKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, J>KUBOTHOW U
IpUOHOMN KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTE€HKA, TJIMKOKAIUKC, UX
¢ynkiuu. [Tnazmarnyeckas memOpana, €€ cBoiicTBa u pynkuuu. llurornasma u eé
opranouasl. OmHOMeMOpaHHbIe opraHouabl kietku: OIIC, ammapar I'ombmxw,
nu30coMbl. [lonyaBTOHOMHBIE OpPraHOMAbLl KIETKH: MHUTOXOHIPWH, IUIACTHBI.
[IpoucxoxaeHne MHUTOXOHAPHN u TutacTua. Buael mmactua. HememOpaHHBIC
OpraHOUJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOIU, PECHUYKH,
KIyTUKU. OYHKIIMU OPraHOUI0B KJIETKU. BrirroueHus.

Snpo — perynsaTopHbld HeHTp kieTku. CTpoeHue supa: saepHas o00JIouKa,
KapuoIlJla3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCOPT BEMIECTB B KIIETKE.

JdemoncTpanum:

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

Juarpammel:  «PacnpeneneHue XMMHYECKHMX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIEN.

Tabmuuer m cxembl: «Ilepuonnueckas TabnHIa XWUMHUYECKHX DJIEMEHTOBY,
«CTtpoeHne MOJIEKyJbl BOJIb», «brnocunTe3 0enkay, « CTpOeHUE MOJICKYJIbI OCIKay,
«Ctpoenne pepmentay, «Hykneunossie kuciaotel. JJHK», «Ctpoenne mMoaekysbl



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKN», «CTPOCHUE KUBOTHOU KIIETKHY,
«CTpoeHHEe paCTUTENBHON KIETKH», «CTpoeHUE MPOKAPUOTHYECKON KIIETKUY,
«CTpoeHue siipa KIEeTKN», «YTIEBOABD, «JIUmuab».

O6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJOBaHUE JMJi1 MPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, DKCIIEPUMEHTOB, MUKpOIpenapaThl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATBHBIX KJIETOK.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

JlaboparopHass pab6ota Ne 1. «M3ydeHue KaTadIUTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTanas3bl)y.

JlaGopatopHast pabota Ne 2. «J3ydeHuwe cTpoeHMs] KIETOK pacTeHU,
KUBOTHBIX M OaKTEepUi IMOJ, MHUKPOCKOIIOM Ha T'OTOBBIX MHUKpOIpernapaTtax U HUx
OMHCAHUEY.

Tema 4. ’/KusHenesiTeJIbHOCTh KJIETKH.

OOMeEH BeIIeCTB, WU METa0oIM3M. ACCUMUIIALNS (TUIACTUYECKUNA OOMEH) U
JUCCUMIISIITUSL  (QHEPreTUYECKU OOMEH) — JIB€ CTOPOHBI €IMHOrO IpoIlecca
MeTabonu3Ma. Pojib 3aKOHOB COXpaHEHHUsS BEIIECTB M JHEPrUM B TOHUMAHUH
MeTaboIn3Ma.

Tunel oOMeHa BellecTB: aBTOTPOQHBIN U rerepoTpodHbId. Posib ¢pepmeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUH SHEPTUH B KIIETKE.

®orocunte3. CperoBass u TemMHOBas (a3bl ¢doTocuHTe3a. Peakuuu
dboTocunTe3a. IhPeKTUBHOCT POTOCHHTE3a. 3HAUCHHE (HOTOCUHTE3A JJISI KU3HU
Ha 3emuie. BnusiHue ycnoBuit cpeabl Ha GOTOCHHTE3 M CIOCOOBI MOBBIMICHUS €T0
IPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XeMOCHHTE3UPYIoNIne OakTepuu. 3HAUCHHEe XEMOCHHTE3a IS
KU3HU Ha 3eMIie.

DHepreTuueckuii oOMeH B KieTke. PaciiersieHue BelecTB, BBIACICHHUE H
aKKyMYJIMpPOBAaHHE DHEPrUM B KIETKE. OTambl HSHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxxenue m ero Buabl. KHCIOpOAHOE OKHUCIEHHE, WIH KIETOYHOE
IbIXaHHE. OxkucnutenbHOE dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakniun wmatpuuHoro cuHre3a. ['enermueckas wuHpopmarus wu JIHK.
Peanuzanus reHeTndeckoil uH(OpManuu B KIETKE. [ €HETHYECKUU KOA U €ro
cBoicTBa. Tpanckpuniusi — Matpuunblii cuate3 PHK. Tpancasiuus — Onocuntes
O0enka. Otambl TpaHchsuuu. KoawpoBanue amuHOKUCIOT. Pomb pumbocom B
OounocuHTese Oenka.

Hexknetounsle ¢hopmbl Ku3HU — BUpYChI. McTopus oTkpeiTust Bupycos (/. H.
NBanoBckuii). OcCOOEHHOCTM CTPOEHUS U JKMU3HEHHOrO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHuil, >KMBOTHBIX W YEJOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHonedpuuuta yenoseka (BUY) — Bo30yautens CIIN/a.



OOpaTtHast ~ TpaHCKpUNIUs, peBepTaza W uHTerpasa. I[Ipodunakruka
pacrpoCTpaHEHUsI BUPYCHBIX 3a00JICBAaHUIA.

JdeMoHcTpanum:

IToptpetsr: H. K. Konbuos, /[. . UBanosckuii, K. A. Tumunpsses.

Tabmunpl u cxembl: «Tunel nutanus», «Merabonuzm», «MUTOXOHAPUSIY,
«HepreTuyeckuii oOMen», «Ximoporacty, «Dotocunres», «Ctpoenue JJHK»,
«CtpoeHue u GyHKIIMOHUPOBaHKE reHa», «CuHTe3 Oenkay, «I eHeTuUYeCKui Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbI nukia Bupyca CIIN/a,
O6aktepuodaray, «Permmukamus JJHK».

O6opynoBanue: Moaenu-anmukanuu «Yapoenne [IHK u Tpanckpumnumsy,
«buocunres 6enka», «CTpoeHHe KIETKNU», MoJenb cTpykTypbl JTHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1muki, wiv >KU3HEHHBbIM LUK KieTku. MHTepdaza u MuTO3.
[Ipormecchl, mpotekaronue B uHTepdasze. Permukarnus — peakiys MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIM Ha0op — KapHUOTHIIL.
JlunionaHBld W TAIUIOWJIHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHIBI.
[{uTosOornuecKMe OCHOBBI PA3MHOXEHHUS U  MHIAMBUAYAJIBLHOIO  Pa3BUTHS
OpraHu3MOB.

Henenue kinetkn — Muto3. Cranguu muto3za. IIponecchl, mpoucxonsiue Ha
Pa3HBIX CTAAUAX MUTO3a. BUONIOrHYECKUil CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — aromnTo3.

@dopMbI pa3MHOKEHHSI OPTraHU3MOB: Oecroyioe U MmoyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIEHUE HaJIBOE, ITOYKOBAHME OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOXKEHUE. VMIcKycCcTBEeHHOE KIIOHMPOBAaHHE
OpPraHMU3MOB, €r0 3HAYEHUE JJIS1 CEJEKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Cranuu Mmeiioza. IIporecchl, mpoucxoAsiiie Ha CTaaAUsAX Meio3sa.
IToBenenne xpomocom B Meno3e. Kpoccunrosep. buonornueckuii cmpicin U
3Ha4YECHHUE MEH03a.

['ameTtorenes — mporiecc 0Opa3oBaHUSA TIOJNOBBIX KIETOK y IKUBOTHBIX.
[lonoBeie xene3bl: CEMEHHUKHM W AMYHUKUA. OOpa3zoBaHHE W PAa3BUTHUE IOJIOBBIX
KJIIETOK — TaMmeT (CrnepMaro30u], SHUIEKIIeTKa) — CIEePMaToOreHe3 M OBOTCHES.
Oco0eHHOCTH CTpOEHHUS SUIEKIETOK M crepMaTo30uaAoB. OIUIOA0TBOPEHHE.
[TapTrenorenes.

NunuBuayanbHoe pa3BuUTHE (OHTOT€HE3). OMOpPHUOHAIBHOE pa3BUTHE
(omOpuorenes). JTanbl YMOPHUOHATHLHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
npoOneHue, racTpyisauusa, opranoreHes. IloctamOpuoHanbHOEe pa3BuUTHE. THIIBI
MOCTAMOPUOHAIBHOTO PAa3BUTHS: MpsIMOE, HenpsAMoe (JIu4uHOuHOe). BiusiHue



Cpelbl Ha Pa3BUTHE OPraHU3MOB, (PAKTOPHI, CLIOCOOHBIC BHI3BIBATH BPOXKIAEHHBIC
YPOJICTBA.

Poct u pasButue pacreHuii. OHTOreHE3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU PA3BUTHUSL.

JdeMoHcTpanum:

Tabmuupl u cxembl: «POpMBI Pa3MHOXKEHUS OPraHu3MoB», «JlBoitHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pacTeHUil», «BereraTuBHOE pa3MHOXKEHUE
pacteHuity, «Jlenenue wietku Oaktepuit», «CTpoeHUE TMOJOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Kietounwlii nukin», «Pemnmukanus JHK», «Mwuto3y,
«Meio3z», «lIpsmoe u HenpsAmoe pa3zBuTHE», «'aMeTOreHe3 y MIICKOIMUTAIIUX U
yesoBeKka», «OCHOBHBIE CTAJIMM OHTOT€HE3a.

O6opynoBaHue: MUKPOCKOTI, MUKPOIIPENAapaThI «CrniepmMaTo30u bl
MJIEKOTTUTAIOIIETO», «SMIeKneTka MieKkonuTaromero», «KapuokuHes B KieTKax
KOpEIIKa JyKa», MarHUTHAas MOJENb-alIuIuKanusa «/lenenne KIeTKu», MOJENb
JIHK, mozenb MetaazHoit XpOMOCOMBI.

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

JlaGoparopnass pabora Neo 3. «HaGmromenwe mMuTo3a B KIETKAX KOHYHMKA
KOpEIIKA JIYKa Ha TOTOBBIX MUKpOITIpEnapaTrax».

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

Tema 6. HacsiencTBeHHOCTH M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun revetuku. Mcropus pazsutus revetuku. Poss nuronoruu
U SMOpHOJIOTMM B CTAHOBJIEHWU TEHETHKHU. BKiaJ pocCHUUCKHX U 3apyOeiKHBIX
y4€HBIX B pa3BUTHE TEHETUKU. MeToAbl TEHETHKU (TUOPHUIONIOTHYECKUM,
HUTOT€HETUYECKUM, MOJEKYJISIPHO-TeHETHUECKU). (OCHOBHBIE TE€HETUYECKHE
noHATHS. ['eHeTnueckass CHMBOJIMKA, UCIIOJIb3yEMasl B CXEMaX CKPEIUBAaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHMs MPU3HAKOB, ycTaHOBIEHHbIE [. MeHnaeneMm.
MoHorubpuaHoe CKpemrBaHue. 3aKOH €IWHO-00pa3usi THOPUIOB MEPBOTO
nokoneHus. IlpaBuno gomMuHUpoBaHUs. 3aKOH paCLICIUICHUS ITPU3HAKOB.
I'mnioresa yucrotel ramer. 11oy1HOE ¥ HEMOJIHOE TOMUHUPOBAHUE.

JHuruOpuaHoe  cKpenuBaHuWe. 3aKOH  HE3aBUCHMOTO  HACJIEJIOBAHMS
npu3HakoB.  lluToreHeTndeckre  OCHOBBI ~ JTUTHOPUIHOTO  CKPEIIMBAHUS.
AHanm3upyoniee cKkpemuBanue. Mcrnonp30Banne aHaAITM3UPYIOUIETO CKPEIIMBAHUSA
JUTSI OTIPEICIICHUS TEHOTHIIA OCOOM.

CuemienHoe HacneioBanwe mpu3zHakoB. PaGora T. Moprama 1o
CLUEIUICHHOMY HacCJIEIOBaHUIO TeHOB. HapylieHne cuersieHus reHOB B Pe3YJIbTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOpHUsI HACIEICTBEHHOCTH. [ eHeTHUeCKHne KapThl.



I'enetrnka mosia. XpoMOCOMHOE ONpeAeeHUE MmoJjia. AyTOCOMBbI U TOJOBBIE
XpoMocombl. ['omorameTrHsle W reTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MPU3HAKOB, CLEIJICHHBIX C MMOJIOM.

HN3meHunBOCTh. BUabl N3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBEHHAs.
Ponp  cpeapl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOU(DUKAIIMOHHONM U3MEHUYMBOCTH. BapuarimoHHbIN psif ¥ BapualmOHHAas KpUBasl.
Hopma peakunun npuszHaka. KoauuecTBEHHBIE M KAaYE€CTBEHHBIE MPU3HAKU U UX
HopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, WM TI€HOTHIIMYECKAas, HW3MCHUMBOCTH. KoMOWHATHBHAas
U3MEHYMBOCTh. Melo3 W TMOJIOBOM mpollecc — OCHOBA KOMOWMHATHUBHOMU
U3MEHYMBOCTU. MyTaliMoHHast u3MeHYUBOCTh. Knaccudukanusi MyTaiuii: TeHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTalruid. MyTtareHHble (hakTOpHI.
3aKOH rOMOJIOTUYECKUX PSIOB B HaciaeACTBeHHOM n3MeHunBocty H. Y. BaBuiosa.

BuesnepHnas HaciI€ACTBEHHOCTh U U3MEHYUBOCT.

I'enetnka uyenoBeka. Kapuotun dyenoBeka. OCHOBHBIE METO/bl TEHETHUKHU
YyeJIoBeKa: FreHeaJIOrNYeCKUi, OJIM3HEIIOBBIN, IIUTOTCHETUYCCKUM, OMOXUMHUYCCKHH,
MOJIEKYJIIPHO-T€HE THYECKU . CoBpemMeHHOe omnpeaeseHue reHOTHIIA:
MOJTHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIbIO
[1I1P-anamu3a. HacimencTtBeHHbple 3a00JieBaHUS 4YeJIOBEKAa: TI'E€HHBIC OOJIC3HH,
00JIe3HU C HACJEJCTBCHHOM MPEAPACTONOKEHHOCTHIO, XPOMOCOMHBIE OOJIe3HHU.
ComaTtnueckue | TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuUHIUIIBI
3I0pPOBOTO 00pa3a >KM3HU, JUATHOCTUKH, MPOGUIAKTUKH U JICUYCHUS TeHETHICCKUX
Oose3Hel. MeanKko-TeHETHYECKOe KOHCYJIbTUPOBAaHKME. 3HAYEHHWE MEIUIIMHCKON
TCHETUKH B IIPEAOTBPAIICHUH U JICUCHUH TeHETHIECKUX 3a00JI€BaHNI YeII0OBEKa.

JdeMoHcTpanum:

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

Tabauiel M CXEMBI: «MoHorHOpUAHOE  CKpEIIMBAHUE M €To
IIUTOTCHETUYECKAasE OCHOBAa», «3aKOH pAaCHICIUVICHUS M €ro IMTOreHeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JluruOpuaHoe  CKpelIMBaHUEY,
«uTomoruyeckue OCHOBBI JTUTHOPUTHOTO CKpEILIMBAaHUAY, «Meiio3y,
«B3auMoIeCTBUE AJUIENBHBIX TE€HOBY», «l'eHeTnueckue KapThl pPaCTCHUM,
JKUBOTHBIX W YeJIOBeKa», «l'eHeThka mosay», «3aKOHOMEPHOCTH HacCeIOBaHUS,
CHEIUIEHHOTO C ToJioM», «KapuoTumbl 4YenoBeKa MW KUBOTHBIX», «BHbI
M3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHYMBOCTHY, «HacnemoBanue pesyc-
dakTopay, «I'eHeTHKa IrpyIin KpoBu», «MyTallMOHHAS U3MEHYHBOCTDY.

OGopynoBaHue: MOJSTU-ANIIMKAIIMA «MOHOTHOPHUIHOE CKPEITUBAHKECY,
«Henonnoe nomunupoBanuey, «JlurubpuaHoe ckpemuBanuey, «llepekpéct



XpOMOCOM», MHKPOCKON W MuKpomnpenapaT «Jpozodumna» (HOopMa, MyTanuu
(OpMBI KPBUIBLEB U OKpPACKHU Tena), repOapuil «I'opox moceBHOIN.

JlabopaTopHble U NpaKTHYeCKHe PAdOThI:

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

Jlaboparopnas pabota Ne 6. «3yueHue MoauUKaMOHHONW W3MEHUYUBOCTH,
IIOCTPOEHUE BAPUALMOHHOIO PsiZla U BAPUALIMOHHON KPUBOI.

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

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

Tema 7. Cenekniusi opranu3zmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuust Kak HayKa M IPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTUKALMA.
VYuyenne H. WM. BaBuioBa 0 IMEeHTpaxX TMPOUCXOKACHUS M MHOT00Opasus
KyJIbTYPHBIX pacTeHuil. L[eHTpbl MpoOuCXO0XKACHUS JOMAIIHUX >XUBOTHBIX. CopT,
nopoja, MTaMM.

CoBpeMeHHBIE METOJIbI CeIeKIIMU. MacCOBBIM ¥ UHIAUBUAYAIBHBIM OTOOPHI B
CEJEKIIMM pPACTEHUH W KUBOTHBIX. OLEHKa JKcTepbepa. BIM3KOpOACTBEHHOE
ckpemBanue — HHOpuAMHr. Ywucras nuHus. CKpellrBaHHE YUCTHIX JTUHUH.
I'erepo3uc, wiu rubpunHas cuia. HepoacTBeHHOE CKpeluBaHUE — ayTOPUAMHT.
Otnanénnas rtulOpuausanus u e€ ycnexu. VCKyCcCTBEHHBI MyTareHe3 u
NOJIyYEHUE MOJUIIOUAOB. JOCTMKEHUS CENeKIMH PpACTEHUU, >KUBOTHBIX H
MUKPOOPTaHU3MOB.

buorexHonoruss kKak oOTpacib MPOU3BOACTBA. ['€HHAas WHXKEHEpUs. ITarlibl
co3nanuss pexkomOmHanTHoW JIHK wu TpaHcreHHelx opranu3moB. KieTouHas
uxeHepus. Kinertounele KyJabTypbl. MUKpPOKIIOHATBHOE Pa3MHOKEHUE PACTECHUM.
KiioHnpoBaHne BBICOKONPOIYKTHUBHBIX CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB.

Okonoruyeckue M dTHYeckue  mpobimembl. MO  —  reHeTH4ecKu
MOAU(PUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

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

Tabmuet u cxemsl: kKapta «lIeHTpBI TPOMCXOXKIEHUS W MHOTOOOpa3us
KyJbTYPHBIX pacTteHuil», «llopoabl TOMalHUX KUBOTHBIX», «COpTa KyJIbTYpHBIX
pacteHuity, «OtnanéHnas ruopuausanus», «Padotel akagemrka M. @. MiBanoBay,
«llonmummonaus», «OOBEeKTh OuOTEXHONOTUW», «KieTouHble KydabTyphl U
KJIOHMpOBaHUe», «KOHCTpyHpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opyaoBaHue: MYJISKU IUIOA0B U KOPHEIIOAOB AUKUX (DOPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuii «CenbCKOX03IMCTBEHHBIC PACTCHUS.



JlabopaTopHble U NpaKTHYeCKHe PAadOThI:

OKCKypcusi«OCHOBHBIE METOABl M JOCTHMIKEHUS CEIEKIMM PACTEHUH U
KUBOTHBIX (Ha CEIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBIM  YYaCTOK, B TEIUIMYHOE XO3AWCTBO, JabOOpPaTOpHUIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA ITPOTPAMMEBI 110 BHUOJIOTMM HA BA30OBOM VYPOBHE
CPEIHEI'O OBIIEI'O ObPA3OBAHUA

Cornacio ®I'OC COO, ycraHaBnMBaloTCid TpeOOBaHUS K pe3yJbTaTaM OCBOEHHUS OOYyYalolUMHUCS MPOrpaMm
CpelHero oo1ero oopa3oBaHus: TMYHOCTHBIM, METAIPEIMETHBIM U MPEIMETHBIM.

JIMUYHOCTHBIE PE3YJIBTATBI

B cTpykType JTMUYHOCTHBIX pE3yJIbTaTOB OCBOEHHS IpeaMera «buonorusi» BBIAEIEHBI CIEAYIOUIUE COCTABISIONIUE:
OCO3HAaHHWE OOYYAIOMIMMHUCS  POCCUMCKOW  Tpa)XJaHCKOM  HWJEHTUYHOCTH — TOTOBHOCTHU K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIbHOCTH U CaMOOTPEICICHUI0, HAJIMYue MOTHUBAIIMK K OOy4YeHUIO OWOJIOTHH, IICJICHANPABICHHOE Pa3BUTHUE
BHYTPEHHUX YOCXKJCHUN JIMYHOCTH HA OCHOBE KIIOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX TPAAUIUNA pPa3BUTHS
OMOJIOTMYECKOTO 3HAHUs, TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B CBOEH JICSITEIHHOCTH
IIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, MPUCYITUMH CHUCTEME OMOJIOrMYECKOro 00pa30oBaHUsI, HAJTUIUE IKOJIOTHIECKOTO
IIPaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTH 117U U CTPOUTH )KU3HEHHBIC TJIAHBI.

JIM4HOCTHBIC PE3yIbTaThl OCBOSHUS TpeaMera «buonorusy MOCTUTalOTCS B €IMHCTBE YUEOHON M BOCIUTATEIIbHOM
JEATEIBHOCTA B COOTBETCTBHUU C TPAAUIIMOHHBIMU POCCUMUCKUMU COLMOKYIBTYPHBIMH, MCTOPUUYECKUMHU U JYXOBHO-
HPaBCTBCHHBIMU 1IEHHOCTSMH, IPUHATHIMU B OOIIIECTBE MPaBHUJIAMU U HOPMaMH IMOBEIACHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAaHMS, CAMOBOCIIUTAHUSI M CAaMOPa3BUTHS, PA3BUTHUSI BHYTPEHHEN MO3ULIMHU JIMYHOCTH, NATPUOTU3MA, YBAXKECHUS K
3aKOHY W IIPaBOIOPSAIKY, YEJIOBEKY TpyAa W CTapIIeMy IOKOJCHUIO, B3aUMHOIO yBa)K€HHUs, OCpEKHOTO0 OTHOIIEHUS K
KYJIbTYPHOMY HAaCJIEAUIO U TPAAULKSIM MHOIMOHAMOHAIBHOIO Hapoaa Poccuiickoit denepannu, Npupoae U OKpyKarouen
cpexne.

JIM4HOCTHBIEC pe3ybTaThl OCBOCHUS y4eOHOTO mpeaMeTra «bruomorus» M0KHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTH
00ydJaromuxcss PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEHW IIO3HMIIMEH JMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIIMM, MO3UTUBHBIX BHYTPEHHUX YOEKIECHHUM, COOTBETCTBYIOIIMX TPAAULIMUOHHBIM IIEHHOCTSM POCCUHUCKOTO
o0IIecTBa, paclMpeHNe KMU3HEHHOTO OIBITAa M OIBITa EATeIFHOCTH B MPOIECCE PEaM3alii OCHOBHBIX HAIpaBICHUMN
BOCIUTATEIIBHOMN AEATEIIBHOCTH, B TOM YHCJIE B YACTH:



1)rpaxxaaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIIMU O0YUaIOMIETOCs KaK aKTUBHOT'O M OTBETCTBEHHOI'O 4Wi€HA POCCUHCKOTO
00I11eCTBa;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB M 00A3aHHOCTEHN, YBAKEHUE 3aKOHA U MPABOMOPS/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKON NESATEILHOCTH NPHU CO3JaHUU Y4EOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MO3HABATEJIBLHBIX 337124, BBIMOJIHEHUH OMOJIOTHUYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTD OMpPEEIATh COOCTBEHHYIO TO3UIIMIO TTO OTHOIICHUIO K SIBJICHUSM COBPEMEHHOMN KU3HU U OOBIACHSTH €€;

YMEHUE YYHUTHIBATh B CBOUX JICHCTBUSX HEOOXOJUMOCTh KOHCTPYKTHBHOI'O B3aUMOJICMCTBHUS JIOJIEH C pa3HBIMU
yOEXKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSMH U COITUAJILHBIM MOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOIECC€ COBMECTHOTO BBIMOJHEHUS] Y4YEOHBIX, IIO3HABATEIbHBIX W
UCCJIEOBATEIBLCKUX 3aJ1a4, YBAXUTECIHHOTO OTHOIICHUS K MHEHHMIO ONIMOHEHTOB IMPU OOCYXJICHHH CIIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COJEPIKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMHPOBAHHOCTh POCCUICKOMN IpakIaHCKOM MIEHTUYHOCTH, MATPUOTHU3MA, YBAXKEHHSI K CBOEMY HapoAdy, 4YyBCTBa
OTBETCTBEHHOCTH Iepe] PoMHON, rOpAOCTH 3a CBOM Kpaii, CBOI0 PoMHY, CBOIl A3BIK U KyJIbTYpPY, IPOIIIOE U HACTOSIIEE
MHOT'OHAIIMOHAJIBHOTO Hapoa Poccuu;

LIEHHOCTHOE OTHOLIEHHWE K MPUPOJHOMY HACIEAUI0O W MaMSATHUKAM HPUPOJbI, JOCTHkKeHUsM Poccun B Hayke,
UCKYCCTBE, CIOPTE, TEXHOJIOTUAX, TPYIIE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUUCKUX YUEHBIX B CTAHOBJICHHE U Pa3BUTHE OMOJOTWHU, TIOHWMAHUS 3HAYCHUS
OMOJIOTHY B TTO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO 00IIeCTBa;

uaerHast yoexxq1EHHOCTh, TOTOBHOCTbD K CIY>KEHUIO U 3ammuTe OTeyecTBa, OTBETCTBEHHOCTD 3a €ro CyAn0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHME TYXOBHBIX IEHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO IMOBEICHUS;

COCOOHOCTh OILICHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOpPAJIbHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;



OCO3HAHME JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMUYUBOTO OYyAYLIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSAM, CO3JaHUI0 CEMbUM HA OCHOBE OCO3HAHHOTO NMPUHATHUS LIEHHOCTEU
CEMENHOM KU3HU B COOTBETCTBUMU C TpaguLIUsIMU HapooB Poccuy;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIIICHHE K MHUPY, BKIIOUask ICTETUKY ObITa, HAYYHOT'O U TEXHHUYECKOI'0 TBOPUECTBA, CIIOPTa, TPYya,
00I111eCTBEHHBIX OTHOIICHU;

MOHUMAHHE SMOIIMOHAIBHOTO BO3JICUCTBUS KUBOU MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJIAaX HCKYCCTBA, CTPEMJICHUE IMPOSIBIATh KayecTBa TBOPUYECKOM
JUYHOCTH;

5) puzuveckoro BocnuTaHusi, GOpMHUPOBAHUS KYJIbTYPbI 310POBbS U SMOIUOHAJIBHOT0 0JIarOMOJIyYHS:

NOHMMaHWE M peanu3alus 3J0poBOro M 0Oe3omacHOro oOpa3za KU3HU (30pOBOE MHUTAaHHUE, COONIOCHHE
TUTUEHUYECKUX TIPABUJI U HOPM, COQTAHCUPOBAHHBIN PEXKUM 3aHATHH U OTIIbIXa, peryispHas Gu3nueckas aKTUBHOCTH),
0epe’KHOT0, OTBETCTBEHHOT'0 ¥ KOMIIETEHTHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPU3MUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IEHHOCTH NPAaBWJI HMHAMBUAYAJIBHOTO W KOJUIEKTMBHOIO O€30MacHOr0 TIOBEICHHUS B CHUTYyalUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIFOAEH;

OCO3HaHHE MOCJIEJACTBUI U HEMPUATUS BPEIHBIX MIPUBBIUEK (YIIOTPEOIEHUS aIKOT0JIs, HAPKOTUKOB, KypEHUs);

6) Tpy10BOr0 BOCIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

TOTOBHOCTh K AaKTUBHOW [EATEIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOM HAMpaBlIE€HHOCTH, CIOCOOHOCTD
WHULIMMPOBATH, TUIAHUPOBATh U CAMOCTOSITENIHO BBIMTOIHATh TAKYIO J€ATEIbHOCTD;

MHTEPEC K pa3IMIHbIM chepam npodeccHoHaIbHOM NeITeIbHOCTH, YMEHUE COBEPIIATh OCO3HAHHBIN BRIOOp OymyIieit
npodeccun u peaan30BbIBATH COOCTBEHHBIC KU3HECHHBIE TUTAHBL;

TOTOBHOCTH M CLIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

7) 3KO0JOrM4eCKOro BOCIIMTAHMS

AKOJIOTMUYECKH 11eTIec000pa3HOe OTHOUIEHUE K TPUPOJIE KaK UCTOYHUKY KU3HU Ha 3eMIle, OCHOBE €€ CYyIlleCTBOBaHUS,

MOBBIIIIEHWE YPOBHS JKOJOTHYECKOW KYyJIbTYPhI: MPUOOpPETEHHE OMbITA TJIAHUPOBAHHS TIOCTYINKOB WU OIEHKH WX
BO3MOXHBIX MTOCTIEICTBUI I OKPY’KAIOIIEN CPEbI;



OCO3HAHME II100aJIBHOTO XapaKkTepa 3KOJIOTMYECKUX MPOOJIEM U MyTEH UX peLIeHUs;

CIIOCOOHOCTh MCIOJIB30BaTh MPUOOpETaeMble MPU U3YYEHHH OMOJIOTMM 3HAHMSI U YMEHMs MPHU PEIICHUH IpoOsieM,
CBSI3aHHBIX C PAIlMOHAJIBHBIM IPHUPOAOINOIb30BaHUEM (COOJIIOIEHUE MPABUI MOBEJAEHUS B MPUPOJE, HANPABICHHBIX Ha
COXpaHEHHE PaBHOBECHUS B IKOCHUCTEMAaX, OXpaHy BHUJIOB, 3KOCUCTEM, Onochepsl);

AKTUBHOE HENPUATHE IEUCTBUM, IPUHOCAUIUMX BpPEN OKPYXKAIOLIEH IPUPOAHOU Cpele, YMEHUE IPOTHO3UPOBATH
HEeOJIaronpusATHbIE YKOJIOTHUECKHE MOCIEACTBUS NPEANPUHUMAEMbIX IEUCTBUNA U MTPe0TBpallaTh UX;

HaJIMYUE PA3BUTOTO 3KOJOTMYECKOTO MBIIIEHUS, YKOJIOTMYECKON KYJIbTYpbI, ONbITA IEATEIIBHOCTH 3KOJIOTUYECKOM
HAIIPaBJIEHHOCTH, YMEHHsI PYKOBOJICTBOBAaTHCSI MMHU B IO3HABATEJIbHOW, KOMMYHUKAaTUBHOW W COLMAJIBbHON IPAKTHKE,
TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU JIEATEIBHOCTH 3KOJIOrMYECKON HANPAaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOIIECTBEHHOU
NPAKTUKHU, OCHOBAHHOT'O HA JIUAJIOTe KYJIbTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M UYWUTATENIbCKOM KYJIbTYpbl KaK CpPEICTBAa B3aUMOJCHCTBUS MEXKIY JIOABMU H
NO3HAHMS MUPA;

NOHMMaHHe crenudUKn OUOJIOTUU KaK HayKd, OCO3HaHUs €€ poju B (DOPMUPOBAHUHM PAIMOHATBHOTO HAYyYHOTO
MBIIIJIEHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKpYXaloleM MHpe KaK O E€IUHCTBE MPHUPOJbI, YeOBEKa U
o0IIecTBa, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH U PEIICHUH MPOOJIeM COXpaHEHUs IPUPOTHOTO PAaBHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH [JISi COBPEMEHHOM IUBHIM3AIMU: 00ECIICUEHUSI HOBOTO YPOBHS Pa3BUTHUS
MEIUIMHBI, CO3JaHUE TEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX pEIIaTh PECypCHbIEe MPOOJIEMbI Pa3BUTHS
YeJI0BeUeCTBa, MOMCKA MyTel BbIXOAa U3 INIOOATBHBIX 9KOJIOTMYECKUX MPOo0sieM U o0ecrieueHus mepexoa K yCTOMUnBOMY
Pa3BUTHIO, PALIMOHAIBHOMY MCIOJIB30BaHUIO MIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KHU3HHU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHUN B LEJISAX MOBBIILIEHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-
HAy4YHON TPAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIIMOHAIBHONW T'PaMOTHOCTH OOydaromuxcs, (GopMupyemon mpu
W3y4YEeHUU OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJIOB IMO3HAHUS, MCIOJb3yEeMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJIb30BATh

MoJlydyaeMble 3HAHUA ISl aHalu3a U OOBSCHEHHS SIBJICHUM OKPYKAIOLIETO MHUpPa W MPOUCXOASIMIMX B HEM H3MEHEHH,



YMEHHUE JieJ1aTh OOOCHOBAHHBIE 3aKIIOYEHUS HA OCHOBE HAYUYHBIX (DAKTOB M HMMEIOIIMXCS JAAHHBIX C LIEJIbIO MOITY4YeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OHOJOTMYECKWE 3HAHMS MJis pelleHus MpoldjieM B pealbHbIX
KU3HECHHBIX CUTYaIHUsIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW JAESITEIbHOCTH, IOTOBHOCTb OCYILECTBJIATh INPOEKTHYIO M HCCIEN0BATEIbCKYIO
NeSTENbHOCTh UHIMBUYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY 00OpPa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY MOJIYY€HUIO HOBBIX
3HAHHUM 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTIAMH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenMeTHbIe Pe3yibTaThl OCBOCHHUS yueOHOro nmnpeaMera «buonorus» BKIIOYAKOT: 3HAYMMBIC JUIS
dbopMupoBaHUsT MHPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUIUIMHAPHBIE (MEXMIpPEIMETHbIE) OOIeHAYYHbIE TOHSATHUS,
OTpakarolue LEeJOCTHOCTh HayYHOUW KapTUHBI MUpPA U CHEU(UKY METOJIOB MO3HAHMS, UCIOJIb3yEMbIX B €CTECTBEHHBIX
Haykax (BEIEeCTBO, SHEPTHUs, SBJICHHE, MPOIIECC, CUCTeMa, HAYYHbIA (PaKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
TEOpHs, HCCIEOBaHUE, HAOIIOJCHUE, W3MEPEHHE, JKCIEPUMEHT U JpYrux), yHHUBEpcalbHble Yy4eOHble IeHCTBUS
(mo3HaBaTeNbHbIE, KOMMYHUKATHBHBIC, PpETrYyJIsTUBHBIE), oOecreuynBatomme (GopmupoBanne  (QyHKIHOHAIBHOU
IPaMOTHOCTH W COILMAJIBHON KOMIIETEHIIMH OOYYaroONIMXCs, CIMOCOOHOCTh OOYYAIOIIMXCS MCIOIb30BaTh OCBOCHHBIC
MEXIUCIUIUIMHAPHBIC, MHUPOBO33PEHUYECKHME 3HAHWA U YHUBEpPCAJIbHbIC Yy4deOHBbIE JCHCTBUS B TIO3HABATEIBHOU U
COLMAIBbHOM MTPAKTHKE.

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPETHEr0 00111eT0 00pa30BaHUs JOHKHBI OTPAKATH:

OBiaeHne yHMBEPCAJIbHBIMY Y4eOHBIMH MO3HABATEIbHBIMU AeHCTBUSIMH

1)0a30Bble JOruveckue aeicTBusi:

CaMOCTOSATEIHLHO (POPMYIMPOBATH U aKTyaTM3UPOBATH MPOOIEMY, pacCMaTpUBATh €€ BCECTOPOHHE;

UCIOJb30BaTh IMPU OCBOCHUM 3HAHUW MOPHUEMBI JIOTUYECKOTO MBbIIUICHHUS (aHalu3a, CUHTE3a, CpaBHEHMS,
KJaccupukanuu, o00OIIEeHUs), PaCKPbIBATh CMBICI OHOJOTHMYECKUX MOHATUN (BBLACISATh UX XapaKTEpPHbIE MPU3HAKH,
YCTaHaBIIUBATh CBSI3U C IPYTUMU OHATUAMHU);



OMpEeNeNATh IEAN JEATeNbHOCTU, 3aJaBas MapaMeTpbl U KPUTEPUH HUX JOCTHUKEHHUS, COOTHOCUTH PE3YJbTaThl
NEATEILHOCTH C MOCTABJICHHBIMU 1EJISIMU;

HCIIOJIb30BaTh OMOJIOrMYECKUE MOHSITHS sl OObSICHEHUS (PAKTOB U SIBJICHUM KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKHE PACCYKICHHS (MHIAYKTUBHBIC, JCAYKTHUBHBIC, MO AHAJOTHH), BBISIBISATH 3aKOHOMEPHOCTU H
MIPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIOUCHUS;

MIPUMEHSITh CXEMHO-MOJIETIbHBIE CPEJICTBA ISl MIPEACTABICHUS CYIIECTBEHHBIX CBSI3¢M M OTHOILIEHUM B M3Y4aeMBIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTHUBOPEUMM PA3HOrO0 pOJa, BBISBICHHBIX B Pa3UYHBIX WH()OPMAITMOHHBIX
MCTOYHHUKAX;

pa3palaTbiBaTh IIJIaH PEIICHUS] MPOOJIEMBbI C YYETOM aHalM3a UMEKOIIMXCS MaTepHalbHBIX M HEMaTepHAIbHBIX
PECYpCOB;

BHOCHUTH KOPPEKTHUBBI B JI€SITCIBHOCTh, OIICHUBATh COOTBETCTBUE pPE3YyJbTATOB IIEJISIM, OIIEHHWBATh PHUCKH
IIOCJICJICTBUI JIE€ATEIBHOCTH;

KOOPJIMHUPOBATh M  BBIMIONHATH PabOTy B YCIOBHUSAX pPEATbHOT'O, BHPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aUMOICHCTBHS;

pPa3BUBATh KPEaTHBHOE MBIIIJIEHUE MPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2)0a30Bble HcCIeA0BaTEIbLCKUE TeHCTBUSI:

BJIAJICTh HAaBBIKAMHM YYE€OHO-HCCIIEIOBATEIBCKOM W TMPOSKTHOM JCATEILHOCTH, HAaBBIKAMU pa3pelieHUs MpooeMm,
CITOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIHPHOMY IOMCKY METOJIOB PEIICHUS MPAKTHYSCKUX 3aaad, MPUMECHEHHUIO
Pa3IMYHBIX METOJIOB MMO3HAHUS,

WCIMOJIb30BaTh pa3IMYHbIe BUJBl JEATEILHOCTH IO TOJYYCHHIO HOBOIO 3HAHUSA, €ro HHTEpHpeTalnH,
peoOpa30BaHUIO M IPUMEHCHHIO B YICOHBIX CUTYAIUSIX, B TOM YHCJIE ITPU CO3/IaHUH YUYCOHBIX M COIMAIBHBIX IMMPOEKTOB;

(bopMHUPOBATh HAYYHBIM THIT MBIIIJICHUS, BIaJCTh HAYIHOW TEPMHUHOJIOTHEH, KIIFOUCBBIMH TTOHATUSIMH H METOJIAMHU;

CTaBUTH M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/1a4l B 00Pa30BaTEIbHON JISATCIIBHOCTH M )KM3HCHHBIX CUTYAIUsAX;

BBISIBJISITh PUUYMHHO-CJIEJICTBEHHBIC CBSI3M M aKTYyaJHW3UPOBATh 3aJlauy, BBIABUTAaTh TUIIOTE3Y €€ PEIIeHUs, HAXOUTh
apryMEHTHI ISl I0Ka3aTeIhCTBA CBOMX YTBEP)KICHHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUHN PEIICHHUS;

aHAJIM3WPOBAThH TOJYYCHHBIC B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTUUECKH OIEHUBATH HX JOCTOBEPHOCTD,
MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSX;



JIaBaTh OLICHKY HOBBIM CUTYAaIUsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH IIeJICHANIPABICHHBIN MTOKUCK TIEPEHOCA CPEACTB U CIIOCOOOB IEUCTBUS B MPO(HECCUOHANBHYIO CPEAY;

YMETh MEPEHOCUTDH 3HAHUS B TTO3HABATEILHYIO U MPAKTUYECKYIO 00JIACTH KU3HEEATECIIBHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJEH, MpejaraTh OPUTHMHAIbHBIE MOAXOABI M PEIICHUS, CTaBUThb MNPOOJEMBI W 3ajadd,
JOTYCKAIOIIHNE AIbTEPHATUBHBIE PEIICHUSI.

3) paboTa ¢ uHpopManmeii:

OPUCHTHPOBATHCS B PA3IUYHBIX HUCTOYHUKAX HHGoOpManuu (TEKCTe y4eOHOro mocoOusi, HAy4HO-TIOMYJISPHOMN
auTepaType, OMOJOTUUECKUX CIIOBapsAX M CIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHETE), aHAIM3UPOBATH
uHQOpMalMIO Pa3IUYHBIX BUIOB © (GOpPM  TIPEACTABICHUS, KPUTUYECKH OIICHUBAaTh €€ JIOCTOBEPHOCTh W
HEMPOTHBOPEUYUBOCTH;

dbopMyTHUpOBATh 3alPOCHl M MPUMEHSATh Pa3IUYHBIE METOJIBI MPU MOUCKE M OTOOpe OMoJoTHYecKoil uHbOpMaInu,
HEOOXOIMMOM /1JIs BBITIOJIHEHUSI YUEOHBIX 3a]1a4;

IpUOOPETATh OMBIT UCTIOIH30BaHUS MHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOT'UH, COBEPILIEHCTBOBATH KYJIbTYPY
AKTUBHOT'O HUCIIOJIB30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTEJILHO BBIOMPATh ONTUMANIbHYIO (JOpMY Tpe/icTaBIeHuUsl Ouonornueckoi nHpopmaiuu (cxeMbl, rpadukw,
JIUarpaMMbl, TaOJIUIBI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAYYHBIN SA3BIK B KayeCTBE CpENCTBAa MpH paboTe ¢ Ouonorudeckoil uHboOpMaIlmeil: MpUMEHSTh
XUMHUYECKHUE, (PU3NUEeCKUEe U MaTeMAaTHYECKUE 3HAKU U CUMBOJIBI, (POopMyIibl, aO0OpeBUaTypy, HOMEHKIATYPY, UCIIOIb30BAThH
1 NIpeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISIIHOCTH;

BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aIIUTH HHGOpMAIK, HHPOPMAITMOHHONM 0€30MTaCHOCTH JIMYHOCTH.

OByajgeHue yHUBEPCATbHBIMH KOMMYHUKATHBHBIMU JI€HCTBUSIMH

1)o61menne:

OCYIIECTBIISITh KOMMYHUKAIIMU BO BCeX cdepax >KU3HHW, aKTHBHO YYacTBOBATh B JUAJOre WM JUCKYCCHH TIO
CyllleCTBY OOCYyXIaemMoil Tembl (yMEHHE 3aJaBaThb BOIPOCHI, BBICKA3bIBATh CYXKJEHHSI OTHOCUTEIHLHO BBITTOJIHEHUS
npejiaraeMoiu 3ajauu, y4uTbIBaTh HHTEPECHI U COTJIACOBAHHOCTD MO3UIUHN APYTUX YYACTHUKOB JIUANIOTa WU IUCKYCCHUH);



pacmo3HaBaTh HEBEpOaJbHBIC CPEACTBA OOIICHUS, TOHMMATh 3HAYCHHE COIMAJBHBIX 3HAKOB, TPEANOCHIIOK
BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYaIlUi, yMETh CMATYATh KOH(JIUKTHI U BECTH TTEPETOBOPHI;

BJIAJCTh PA3IUYHBIMH CITIOCOOAMU OOIIEHUS M B3aUMOJCHCTBHS, MIOHUMATh HAMEPEHHS IPYTUX JIOACH, MPOSBIATH
YBOXUTEIIBHOE OTHOIICHUE K COOCCETHUKY U B KOPPEKTHOU opMe (hopMyTupoBaTh CBOM BO3PAKCHHUS;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C HCIIOIh30BAHUEM SI3LIKOBBIX CPEJ/ICTB.

2)coBMecTHAs 1eATEJIbHOCTD:

MOHUMAaTh W HCIIOIH30BaTh MPEUMYIIECTBA KOMAHIHON W MHJIWBHIYAJIbHOW paOOTHI MPHU PEIICHUH OMOJOTHYCCKOMN
npo0OJIeMbl, 00OCHOBBIBaTh HEOOXOIUMOCTh NMPUMEHEHHUS TPYIIOBBIX (OPM B3aMMOJCHUCTBUS NPU PEIICHHH Y4eOHOMN
3a1a4H;

BBIOMpATh TEMAaTUKY U METOABI COBMECTHBIX JICHCTBUM ¢ YIETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH KaXKJIOTO WICHA
KOJIJIEKTHBA;

NPUHUMATH I[IEJTU COBMECTHOM JCATEIBHOCTH, OPTaHU30BLIBATh M KOOPJAMHHUPOBATH JACHUCTBHUS MO €€ JOCTHIKCHHUIO:
COCTaBJIATh TUIAH JACHCTBUM, pacHpenesiaTh POJU ¢ YY4ETOM MHEHUN YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl COBMECTHOM
paboTHI;

OIICHUBAaTh KaueCTBO CBOETO BKJAJa U KaXXJOTO yYacTHHKA KOMaHIbl B OONIMN pe3yJbTaT Mo pa3paboTaHHBIM
KPUTEPHSIM;

IpeJIaratb HOBbIC MPOEKTHI, OIICHUBATH UCH C TMTO3UIIMH HOBU3HBI, OPUTHHAIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh IMO3UTHBHOE CTPATErHYECKOE TIOBEACHHUE B PA3IMYHBIX CHUTYalMAX, IPOSBIATH TBOPYECTBO M
BOOOpakeHHue, ObITh HHUIIMATHBHBIM.

OBJaieHHe YHMBEPCAJIbHBIMH PeryJATHBHBIMH AeCTBUSIMH:

1)camoopranusamnus:

HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIJIS BBISIBICHUS IMPOOJIEM M UX PEIICHUS B )KM3HCHHBIX U YUCOHBIX CUTYAIUSX;

BBIOMpaTh HA OCHOBE OMOJIOTHYECKUX 3HAHHH IICJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOMX JCHCTBUSIX M MIOCTYIIKAX 10
OTHOIIICHHIO K JXHBOU MPHUPOJIE, CBOEMY 3JI0OPOBBIO M 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEILHO OCYIICCTBJISATH MO3HABATEILHYIO JICATEIBHOCTD, BBIABIATH MPOOJIEMBI, CTaBUTh U (OPMYJIUPOBATH
COOCTBEHHBIC 33/1a4X B 00Pa30BaTEIIFHOM JACATEILHOCTH U KU3HCHHBIX CUTYAIIHSIX;



CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pELICHUs] MpoOJieMbl C YYETOM HMMEIOUIUXCS PECcypcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacIMpATh paMKU Y4eOHOTO ITPeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH 34 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIbIT;

CIoCcOOCTBOBaTh (POPMUPOBAHHUIO W TMPOSBICHUIO MIUPOKON JIPYAUIIMU B pPa3HBIX O0JACTAX 3HAHHMM, MOCTOSHHO
NOBBILIATH CBOI 00pa30oBaTeNbHbIN U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTHBBI B JEATEIBbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJbTATOB
LESAM;

BJa/IETh HABBIKAMM I103HABATEIbHOM pedIeKCHM KaK OCO3HAHMS COBEpPUIAEMBIX JEHCTBUH M MBICTUTEIBHBIX
IPOILIECCOB, UX PE3YJIbTATOB U OCHOBAHUM, MCIIOJIb30BAaTh NMPUEMBI peIEKCUU ISl OLIEHKH CUTYalluu, BEIOOpa BEPHOIO
peleHus;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 110 UX CHUKEHUIO;

[IPUHUMATh MOTHUBBI U apTyMEHTHI APYIUX IIPU aHAIU3€ PE3YyJIbTaTOB IEATEIIbHOCTH;

3)npunsiTue ceds1 M APyrux:

IPUHUMATh ce0sl, TOHNUMasi CBOU HEJOCTAaTKH U JOCTOMHCTBA;

[IPUHUMATh MOTUBBI U aPTYMEHTBI JPYTUX IIPU aHAIIN3E PE3YJIbTATOB ACATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JIPYrUX HA OLIMOKY;

pa3BHBaTh CIOCOOHOCTH IOHUMATh MHUP C NO3ULUU APYTOr0 YEIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtnbie pe3ynbTaThl ocBoeHUs mporpamMbl COO 1o Ononoruu Ha 6a30BOM ypOBHE BKITIOYAIOT CHICIU(PUIECKUE
it yaeOHoro mpenMera «buonorus» HaydHbIE 3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUI 1O OCBOCHHIO, MHTEPIIPETAIIUU U
npeo0pa3oBaHUI0 3HAHWM, BUABI JEATEILHOCTH TIO TIOJYYCHHWIO HOBOTO 3HAHUS W MPUMEHCHHIO 3HAHWN B Pa3IMYHBIX



y4eOHBIX CUTYyalUsX, a TAKKE B PEAbHBIX KU3HEHHBIX CUTYallMAX, CBI3aHHBIX ¢ Ouosorueil. B nmporpamme npeameTHbie
pe3yAbTaThl IPEACTaBICHBI IO roJaM 00y4YeHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHOoro mpeameta «buonorus» ¢ 10 knacce NOMKHBI OTPakKaTh:

c(hOpMUPOBAHHOCTh 3HAHUUA O MECTE€ M POJIM OWOJOTMHM B CHUCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX HayK, B
dbopMuUpPOBaHUY COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MHUPa U HAYYHOTO MUPOBO33PEHUS, O BKJIAJE POCCUNUCKUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHUU, (YHKIIMOHAIBLHOW TPAMOTHOCTU YeEJIOBEKa ISl PEelICHUs
YKU3HEHHBIX 3a]1a4;

yMEHHUE PaCKpbIBaTh COACPKaHUE OMOJIOTMYECKUX TEPMUHOB M TOHSATUMN: JKU3Hb, KJIETKA, OPTaHU3M, METa00JIM3M
(oOMEH BeIIeCTB M TMPEBpaIllEHUE HHEPTrUH), TOMEOCTa3 (CamMOperyssiius), ypOBHEBas OpraHU3aIvs KUBBIX CHCTEM,
CaMOBOCIPOU3BEICHUE (PENPOAYKIIHS), HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE u3JIaratb OWOJOTUYECKHE TeOpuH (KJIETOYHAsl, XPOMOCOMHAas, MYTallMOHHAs, IIEHTpaJbHAs J0TMa
MOJIEKYJIsIpHOM Ouosnoruwm), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBwioBa) u yueHus (0 meHTpax MHOT000Opas3us u
IPOUCXOKAECHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpenensiTe rpaHULbI UX IPUMEHUMOCTH K )KMBBIM CUCTEMAM;

yYMEHHE BJIaJIETh METOJJaMU HAYYHOT'O TMO3HAHUS B OMOJIOTHH: HAOJIO/IEHUE U OMTMCAHUE KUBBIX CHCTEM, IPOIIECCOB U
SBJICHUN, OPTaHU3aIUs U MPOBEACHUE OMOJOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH
MEXIy HCCIeAYyEeMbIMU BEIUYMHAMHU, OOBSCHEHHE TMOITYYEHHBIX PE3YJbTATOB, MCIOIB30BAHHBIX HAYYHBIX IOHSTHUH,
TEOpPUN U 3aKOHOB, YMEHHE J€J1aTh BbIBOJbl HA OCHOBAHUHU MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIACIATh CYLIECTBEHHBIE IIPU3HAKA BHUPYCOB, KJIETOK IPOKAPUOT M DYKAPUOT, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH TIPOIECCOB: OOMEHA BEIIECTB W MPEBpAIICHUS DSHEPIHMH B KIETKE,
doTocuHTE3a, TMJIACTHYECKOTO ¥ OJHEPreTHYEeCKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPEHUS,
Pa3MHOXKEHUS, MHWBUAYaJIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHeE3);

YMEHHUE TPUMEHSTh MOJYyYCHHBIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKHX MPOILIECCOB W SIBICHUH, I MPUHSATHUS
MPAKTUYECKUX PEIICHU B TOBCEIHEBHOW XU3HU C IENbI0 OOECIeYeHHs] O€30MaCHOCTH CBOETO 370POBbS M 310POBbS
OKpYKaIOUIUX JIOAEH, COONIIOACHUS HOPM TIpaMOTHOTO MOBEJACHUS B OKpYXKarolled NPUPOAHON cpele, MOHUMaHUE
HEOOXOIMMOCTH HCIIOJIb30BAaHUS JOCTHKCHUN COBPEMEHHOW OWONOTMH ¥ OWOTEXHOJOTHH IS  PalMOHAIBHOTO
MIPUPOIOTIOJIL30BAHUS,



YMEHHE pelIaTh JJIEMEHTApHBbIE TEHETUYECKHE 3aJaud Ha MOHO- U JUTUOPHUIHOE CKpEUIMBaHHE, CLEIICHHOE
HACJIEJOBAaHUE, COCTABJISITh CXEMbl MOHOTHOPHIHOTO CKpPEUIMBAHUS IJs TpEACKa3aHWs HACIEAOBAaHUS NPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBINOJIHATH JA0OpPATOPHBIE M MPAKTHUECKUE padoThl, cOOJIOnaTh MpaBuia Mpu paboTe ¢ y4eOHBIM U
1a60paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTUYECKH OIICHHBATh M WHTEPIPETHPOBATH WHPOPMAIUIO OMOIOTUYECKOTO COJIEPIKaHUsl, BKIIFOUYAIOITYTO
NICEBAOHAYYHBIC 3HAHUS W3 Pa3IUYHBIX WCTOYHHUKOB (CpeICcTBa MAacCOBOW WHGOpMAIUHN, HAYYHO-TIONMYJSpPHBIE
MaTepuabl), STHYECKUE aCTIeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B OMOJIOTUH, MEAUIIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHMs, 00001as OUOIOrMuecKyr0 UHPOpMaALUIO U3
HECKOJIbKMX UCTOYHHKOB, TPAMOTHO UCTIOJIB30BaTh MOHSATUIHHBIN anmapaTt OMOIOTHH.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHoBaHUe pa3/iesioB U TeM undposbie
Ne i/mn P Kontpoabnusie | IlpakTuueckue (ipp )
NMPOrpamMmmbl Bcero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcbl
1 buonorus kak Hayka 2 0.5 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
2 JKuBble cUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41¢292
. bubnuoreka [JOK
3 XUMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1
https://m.edsoo.ru/7f41¢292
bub6 K
4 KuzHeneaTenbHOCTD KIIETKH 6 uommorexa HO
https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHNe 1 MTHANBUAYATbHOE Pa3BUTHE 5 1 bubmuoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencTBeHHOCTh U UBMEHUYUBOCTh 8 1.5 bubmuoreka [JOK




Opra’Hu3MoOB https://m.edsoo.ru/7f41c292
Cenekuust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢c292
bu6mmorexa [{OK
Pe3epBHOE Bpemst 1
https://m.edsoo.ru/7f41¢c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34










IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

KonTpoubH
Bcero
ble padoThI

IIpakTHYyeckue
padoTsI

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/ibHbIE
pecypcbl

buosoruga B cucreme
HayK

bu6mmoreka [IOK
https://m.edsoo.ru/863e6122https://m.edsoo.ru/863e63
2a

MeTto bl TO3HAHUS
YKUBOU TIPUPOIBIL.
[TpakTuueckas
pabota Ne 1
«Hcmonp3oBanne
Pa3IMYHBIX METOIOB
NpU U3YYECHUU
OMOJIOTHYECKUX
00BEKTOBY

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e6122

buonornueckue
CUCTEMBI, MPOIECCHI
1 UX U3YYCHHUE

bu6mmoreka LIOK https://m.edsoo.ru/863e6564

XHUMHYECKHI COCTaB
KieTkd. Boma n
MUHEpaIbHBIE COJIU

bu6mmoreka LIOK https://m.edsoo.ru/863e674e

Benku. Cocras u
CTpoeHue OenKoB

bu6mmoreka LIOK https://m.edsoo.ru/863e6b72

depmMeHTB —
OHOJIOTHYECKHE

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e6b72




KaTaJau3aTophbl.
JlaGopatopHas
pabora Ne 1
«3yueHne
KaTaJIUTUYECKOMN
aAKTHBHOCTH
(dbepmeHTOB (Ha
pUMepe aMUIIa3bl
WJTU KaTajasbl)»

Yrnesoasl. JInnouasl

bu6mmoreka [IOK https://m.edsoo.ru/863e6870

Hykneunossie
KuciaoTel. ATO

bu6mmoreka IIOK https://m.edsoo.ru/863e6d5¢

Hctopus u meTo sl
W3Yy4YEHUs KIIETKH.
Knerounas teopus

bu6mmoreka IIOK https://m.edsoo.ru/863e6e88

10

Knerka xak
LEJIOCTHAS KUBas
cucremMa

11

Crpoenue
3YKapUOTHYECKOU
KIICTKH.
JlaGopaTopHas
pabora Ne 2
«3yuenue
CTPOEHUS KIETOK
pacTeHui,
KUBOTHBIX, TPUOOB U
OakTepuit o
MHUKPOCKOTIOM Ha

0.5

bubmuoreka [{OK
https://m.edsoo.ru/863e6ff0https://m.edsoo.ru/863e716

C




TOTOBBIX
MUKpoOIpenaparax u
UX OIUCAHUE»

12

OOMeH BELIECTB WIIH
MeTaboIn3M

bubmnoreka LIOK https://m.edsoo.ru/863e766¢

13

doTtocunres.
XeMOCHHTE3

bu6mmoreka LIOK https://m.edsoo.ru/863e7¢98

14

DHepreTUIecKuit
oOMeH

bu6mmoreka [IOK https://m.edsoo.ru/863e7aae

15

Kn3HeHHBIN ITUKIT
KJIEeTKHU. [lenenne
KJIETKH. MuTO3.
JlaGoparopHas
pabota Ne 3
«HaoOmronenune
MHTO3a B KJIETKax
KOHYHKA KOpeITKa
JIyKa Ha TOTOBBIX
MHKpOIIpenapaTax»

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e7dc4

16

Buocunres Oenka.
Peaknus
MaTPUYHOTO CHHTE3a

bu6mmoreka LIOK https://m.edsoo.ru/863e796e

17

Tpancnsuus —
onocuHres Oenka

bu6mmoreka LIOK https://m.edsoo.ru/863e796e

18

Hexnerounnie
(OpMBI KU3HU —
BHUPYCHI

bu6mmoreka [{OK https://m.edsoo.ru/863e7540

19

DopMbl

bub6moreka [IOK
https://m.edsoo.ru/863e81b6https://m.edsoo.ru/863e83




Pa3MHOKEHHUS
OpraHuU3MOB

20

Meiios

bubmnoreka LIOK https://m.edsoo.ru/863e7f4a

21

O6pazoBanue u
Pa3BUTHUC IMOJIOBBIX
KJIETOK.
Ormno10TBOpEHHE.
JlaGoparopHas
pabota Ne 4
«3yueHne
CTPOCHHA IMOJIOBBIX
KJIETOK Ha I'OTOBBIX
MUKpOITperapaTaxy

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e81b6

22

NuauBunyanbHOE
pazBuTHE
OpraHU3MOB

bu6mmoreka IIOK https://m.edsoo.ru/863e8436

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTU U
W3MEHUYUBOCTH

bu6mmoreka LIOK https://m.edsoo.ru/863e86f2

24

3aKOHOMEPHOCTH
HacJeI0BaHuUs
MIPU3HAKOB.
MonorubpuaHoe
CKpeIllBaHHE

bu6mmoreka LIOK https://m.edsoo.ru/863e8878

25

JlurubpuHoe
CKpelllMBaHue. 3aKOH
HE3aBUCUMOTO
HacleI0BaHUs
MIPU3HAKOB

bubmuoteka [{OK https:/m.edsoo.ru/863e89a4




26

Cueniennoe
HacJleJ0BaHUE
MIPHU3HAKOB.
JlaboparopHas
pabota Ne 5
«M3yueHne
pe3yIbTaToB
MOHOTHOPUHOTO U
JTUTHOPUTHOTO
CKPEIIMBAHUS Y
po30¢UIBI HA
TOTOBBIX
MUKpOITperapaTaxy

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e8c60

27

I'eneTnka momna.
Hacnenosanue
MPU3HAKOB,
CICIUICHHBIX C
M0JIOM

bu6mmoreka [IOK https://m.edsoo.ru/863e8c60

28

M3MeHuYnBOCTD.
Henacnencrsennas
W3MEHYHBOCTD.
JlaGopaTopHas
pabota Ne 6.
N3yuenue

MO T (DUKAITMOHHO U
HM3MEHUYHUBOCTH,
MIOCTPOCHUE
BApUALIMOHHOTO
psina u

0.5

bu6mmoreka LIOK https://m.edsoo.ru/863e8efe




BapUalMOHHOU
KpHUBOW»

29

HacnencrBennas
U3MCEHYUBOCTD.
JlaGoparopHas
pabora Ne 7.
«AHaM3 MyTanun y
po30¢uUIBI HA
T'OTOBBIX
MUKpOITperapaTaxy

0.5

bu6mmoreka [IOK https://m.edsoo.ru/863e8efe

30

T'eneTuka uenoBeka

bu6mmoreka [IOK https://m.edsoo.ru/863e8d78

31

PesepBHBIi ypOK.
O0o001enue o TeMe
«HaciaencTBeHHOCTE
M U3MEHYHMBOCTh
OpPraHU3MOBY

32

Cenexuus Kak HayKa
1 TIpoIIeCC

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

33

Metonanl u
JOCTHIKEHHUS
CEJIEKIIMU PACTECHUI
M SKUBOTHBIX

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

34

buortexnonorus kak
oTpaciib
IIpOU3BOACTBA

bu6mmoreka LIOK https://m.edsoo.ru/863¢9336
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