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HOACHUTEJBHASA 3AIINCKA

[Tporpamma no 6uonorun ass 10 (6a30BOro0) Kitacca cocTaBjieHa Ha OCHOBE:

- GenepanbHON 00pa3oBaTeIbHON IPOrpaMMbl cpeaHero oduero oopazosanus ot 18.05.2023 Ne371

- ®eepaabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEILHOTO CTaHAApTa CpeaHero oomero oopazoBanus (yTB. MprukazoM MUHHCTEPCTBA
obpazoBanus u Hayku P® ot 17 mas 2012 r. N 413) ¢ usmenenusimu Ha 12 aBrycra 2022 r.

- OcHOBHOW 00111€00pa30BaTeIbHON TPOrpamMMbl cpeaHero oduiero oopazoanust MAOY Yepsumerckoit COII

- Yuebnoro miana MAOY Yepsumesckoit COILI, yrBepkaennoro npukasom aupekropa Kuiskosoit H.A. ot 30.08.2023 roma Ne
296-O/1 u cornacoBanHoro 30.08.2023 rona Ha 3acenanuu Ynpassstomiero coera MAOY Yepsumerckoit COIL mporokoi Nel2

- [Iporpammsel Bociutanuss MAOY Yepsumesckon COILL

[Ipu pazpaboTke MporpaMmsbl 1Mo OMOJIOTMU TEOPETUUECKYIO OCHOBY JIJIsi OMIPEACIICHUS OAX0A0B K (POPMUPOBAHUIO COJIEPKAHUS
yueoHoro npeamMera «buonorus» cocraBuin: KoHmenTyaibHbie nosioxeHuss @I'OC COO o B3auMo00yCIOBICHHOCTH 1IeJI€H, COIepKaHMUs,
pe3yabTaToB O00yuYeHHs U TpeOOBaHUN K YPOBHIO MOJTOTOBKHM BBITYCKHUKOB, TOJIOKEHHS 00 OONMX WENsAX M MpPUHLHUIAX,
XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpeHero oo1iero oopazoanus B Poccuiickoii denepaiiuu, a TakKe MOJ0KEHUS O
crienuduke OMOJIOruH, €€ 3HAUYCHUU B TTIO3HAHUU KUBOW MPUPOJBI U 0OECIICUEHUHU CYIIIECTBOBAHHUS YelloBeUecKoro oomiectBa. CorjiacHo
Ha3BaHHBIM MOJIOKEHUSAM, ONPE/IEICHbI OCHOBHBIE (DYHKIIMHM IPOTrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o 6uosioruu Aa€T NMpeCTaBICHUE O 1eNsx, 00 O0IIel cTpaTerun 00ydeHus, BOCIUTAHUS U PA3BUTHS 00YUaIOIUXCS
cpencTBamu yueOHOTO npeameTa «buosorusy, onpeaenser o0s3aTelibHOe MPEAMETHOE COJIEPIKaHKE, €T0 CTPYKTYPY, paclpeesieHue 1o
pazmeraMm M TeMaM, PEKOMEHIYEeMYIO TOCJIEeIOBATEIbHOCTh HU3YYEHHUS YYEOHOro Marephasia C Y4E€TOM MEXIPEIMETHBIX W
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKHA 00pa30BaTEIbHOTO MPOIIECCa, BO3PACTHBIX 0COOCHHOCTEN 00yJarouXcsl.

B nporpamme 1o OMONOTHU TaKXKe YYUTHIBAIOTCS TPEOOBAHMS K TUIAHUPYEMBIM JIMYHOCTHBIM, METANIPEIMETHBIM U TPEIMETHBIM
pe3yabTaram o0ydeHus: B (GOPMUPOBAHUHM OCHOBHBIX BHIOB YUEOHO-TIO3HABATEIBLHOMN JCATEILHOCTH/YICOHBIX AECHCTBUIN 00yJarONuXCs
110 OCBOEHHUIO COJEPKaHUsI OMOTOrHYECKOTr0 00pa30BaHus.

B nporpamme no 6uosorun (10—11 kmaccel, 6a30BbIH YPOBEHB) peaqnu30BaH MPUHIUI NPEEMCTBEHHOCTH B M3YYEHUU OHMOJIOTHUH,
Oylarogapst yeMy B HEM MPOCMATPUBAETCS HAMPABJICHHOCTh HA Pa3BUTHE 3HAHUH, CBSI3aHHBIX C (DOPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MUPOBO33PEHHUS, IEHHOCTHBIX OPHUEHTAIMNA JUYHOCTH, HKOJOTUUECKOTO MBIIUICHUS, MPEACTaBICHUM O 310pOBOM 00pasze >KU3HHU U
OepeXHBIM OTHOIIEHHWEM K OKpY’Karolel mpupoaHout cpene. [loaTomy Hapsiiny ¢ u3ydeHHEeM OOIIEOHMOJIOTHYECKUX TEOPHM, a TaKkKe
3HAHUU O CTPOCHUHM KUBBIX CHCTEM Pa3HOI'0 paHTa M CYHUIHOCTH OCHOBHBIX MPOTEKAIOIIMX B HUX MPOIECCOB B MPOrpamMme 1Mo OUOJIOTUH
YAEJIEHO BHUMAHHUE HMCIOJIb30BAHUIO MOJTYUYEHHBIX 3HAHUN B MOBCEIHEBHOM >KU3HM Uil PEUICHUS MPUKIAIHBIX 3a]ad, B TOM YHCIIE:
MpO(MIAKTUKA HACIIEJCTBEHHBIX 3a00JIEBaHWI YEOBEKa, MEIUKO-TEHETUYECKOTO KOHCYJIBTHPOBAHUS, OOOCHOBAHMS IKOJIOTHUYECCKU
I1EJIECO00PA3HOTO TOBEACHUSI B OKPYXKAIOIICH MPUPOTHON cpejie, aHalv3a BIUSHHUS XO3SMCTBEHHOW JEATEIHLHOCTH YEJIOBEKa Ha



COCTOSIHHE TPUPOJHBIX W HCKYCCTBEHHBIX DKOCHUCTEM. YCWICHHE BHUMAHUSA K MPUKIAJHON HANPABICHHOCTH y4eOHOTO TpeaMera
«buosorus» MPOIUKTOBAHO HEOOXOIMMOCTHIO OOECTICUCHUS YCIOBUW JUISI PEIICHHs OAHOW W3 aKTyalIbHBIX 3a7ad IIKOJIBHOTO
OMoorHYecKoro o0pa3oBaHusi, KOTopasi mpeanoiaraet GopMHUpOBaHUE y 00YyYaIOIMIKUXCS CIOCOOHOCTH aJanTHPOBATHCS K U3MEHEHUSIM
JTUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUPA.

buonorus Ha ypoBHE cpefHero 061iero o0pa3oBaHus 3aHUMAET BaxHoe MecTo. OHa oOecrieunBaeT GopMHUPOBAHUE Y 00YUAIOIIUXCS
NPECTABICHUN O HAYYHOU KapTHHE MUPA, PACIIUPSET U 000011aeT 3HAHUS O )KHBOU MPUPOJIC, €€ OTIMIUTEIHHBIX TPU3HAKAX — YPOBHEBOM
OpTraHM3AIMH U YBOJIIOINH, CO3AAET YCIOBUS JJIS: TTO3HAHUS 3aKOHOB JKUBOUM MPUPOIBI, (hopMHUpOBaHHS (PYHKIIMOHATBHON TPAMOTHOCTH,
HaBBIKOB 3/I0POBOTO 1 6€3011aCHOT0 00pa3a )KU3HH, IKOJIOTUIESCKOTO MBIIUICHHUS, IEHHOCTHOTO OTHOIICHHS K )KUBOU MIPUPO/IE U YSIIOBEKY .

Bosbioe 3HaueHHEe OMOIOTHSI UMEET TAKXKE JUTSl PEIISHUS] BOCTUTATEILHBIX U Pa3BUBAIOIINX 3a1a4 CPETHET0 001Iero o0pa3oBaHus,
colpaiM3anu  oOydarommuxca. M3ydenue Ouonoruum oOecrieuyuBaeT yclioBUs Il (OPMHUPOBAHUS  WHTEUICKTYaJbHBIX,
KOMMYHHUKAITMOHHBIX U WH()OPMAITMOHHBIX HABBIKOB, CTETUYCCKON KYJIBTYPBHI, CIIOCOOCTBYET MHTETPAIMH OHOJIOTHYECCKUX 3HAHHUH C
MPEACTABICHUSIMU M3 JPYTHMX YYeOHBIX MPEIMETOB, B YAaCTHOCTH, (M3WKHA, XUMUU W Teorpadum. Ha3BaHHBIE TOJOXEHHS O
MpeIHa3HAYCHUHN yIeOHOTO MpeaMeTa «bHoNIoTHs) COCTaBUIIM OCHOBY TSI OTIPEIEIICHHS TTOIX0I0B K OTOOPY M CTPYKTYPHUPOBAHHIO €TI0
coJiep KaHus, MPEICTABJICHHOTO B TIPOTrpaMMe 110 OMOJIOTHH.

OT60p conepxanus yueOHoro mnpenmera «buosnorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3ULHUKA KyJIbTYpOCOOOpPa3HOTO
MO/IX0/a, B COOTBETCTBHHM C KOTOPHIM OOydYaromuecs JOJKHBI OCBOWTH 3HAHUS M yMEHUS, 3HAUMMBIC sl (pOpMUpOBaHUS OOIICH
KYJBTYpbI, OMPENEIONINe aJeKBaTHOE MOBEJACHUE YEIOBEKAa B OKPYXAIOIIEH MPUPOAHON Cpejie, BOCTpeOOBaHHBIE B TTOBCEIHEBHOM
KU3HU U TPAKTUUECKOW AesTenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHWUN 3aHUMAIOT DJIEMEHTHI COJIEpPKAHUs, KOTOPhIEC CIIyXkKaT
OCHOBOW JyIsi (pOPMUPOBAHUS TPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MUpPa M IIEHHOCTHBIX OPHEHTAIUSX
JUYHOCTHU, CIOCOOCTBYIONIUX TYMaHU3AIMKA OMOJIOTMYECKOTO 00pa30BaHus.

CTpyKTypupOBaHUE COJACpKaHUsA Y4eOHOro Marepuayiia B MporpaMMe Mo OWUOJOTHH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAUCHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOCHHOCTSX KMBOM MPUPOJIBI, O €€ YPOBHEBOM OpraHu3alliy U 3BOJIIOIMHU. B cooTBeTCcTBHM C
ATUM B CTPYKType yueOHOro npeameta «buonorusy» BelieneHbl CIeAyOmue coaepKaTeabHbie TuHuu: «buonorus kak Hayka. MeTo bl
HAYYHOTO MO3HaHUsM», «KieTka kak Omomoruveckas cucreMay, «Opranu3m Kak Ouojorudeckas cucreMay, «Cuctema u MHOTOOOpas3ue
OpPTaHUYECKOTO MUPAY», « IBOOIHUS KUBOH PUPOIBD, « IKOCUCTEMBI U MPUCYIIIAC UM 3aKOHOMEPHOCTI.

[enp m3yuenus: yueOHoro mpeamera «buonorus» Ha 6a30BOM YpPOBHE — OBIAJCHHE OOYYAIOIIMMHUCS 3HAHUSMHU O CTPYKTYpPHO-
(YHKIIMOHAJTBLHOW OpraHM3aIi KUBBIX CHCTEM PA3HOTO paHra M MPUOOPETECHUE YMEHWH MCIOJb30BaTh 3TH 3HAHUS TSI TPAMOTHBIX
JCHCTBUI B OTHOIIEHUH 0OBEKTOB JKUBOW MTPUPOIBI U PEIICHHSI PA3JIMYHBIX KU3HCHHBIX MPOOJIEM.

JlocTrxenne 1ieny u3ydeHus yaeoHoro mpeamMera «bronorus» Ha 6a30BOM ypoBHE 00€CTIeUnBaCTCS PEIICHUEM CIIESAYIONINX 33a4:

OCBOCHHME OOYYarONUMHUCA CUCTEMbI 3HAHUW O OWOJOTHYECKUX TEOPUSX, YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3aX,
MpaBujax, CIyXalluX OCHOBOHM st (hOPMHUPOBAHHS TPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpA, O METOJaX HaydyHOTO



MO3HAHUS, CTPOEHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKHUBBIX CHUCTEM Pa3HOTO YPOBHS OPTraHMU3AIMH, BBIJAIOIIMXCSA OTKPBITUAX U
COBPEMEHHBIX HCCIIEAOBAHUAX B OUOJIOTHH;

dbopMupoBaHre y 00yJarommxcsi MO3HABATENbHBIX, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIIECCE aHANTU3a JaHHBIX
O IyTSAX Pa3BUTHUS B OMOJIOTMH HAYYHBIX B3IJIS0B, HJIEH U NOJIXO0/I0B K H3YUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allliy;

CTaHOBJIEHHE y OOywaroumxcs oOwell KyJabTyphl, (YHKIIMOHAIbHOW I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSICHATh U OLICHUBATH
SBJICHUS OKPY>KAIOIIEr0 MUpa KUBOM MPUPOIbl HA OCHOBAaHUM 3HAHUM U OTIBITA, [TOJIyYE€HHBIX IPU U3YYEHUH OMOJIOTUH;

(GopMupoBaHUE y O0YyYarOIIMXCS YMEHUH WIUTIOCTPUPOBATh 3HAUEHHE OMOJOTUYECKMX 3HAHUN B MPAKTUYECKON AESITEIBbHOCTU
YeJI0BEKa, Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOIMM U arpoOUOTEXHOJIOTHH;

BOCIIUTAHUE YOEXKAEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEJIOBEKOM >KMBOW MPHUPOJIbI, HEOOXOAUMOCTH OEPEHKHOI0 OTHOLIEHHS K
Hel, COOJII0/IEHUS] ITUYECKUX HOPM IIPH NMPOBEACHUN OMOJIOTMYECKUX UCCIIEOBAHNNA;

OCO3HAHHUE LIEHHOCTU OMOJIOTMYECKUX 3HAHUM JJISl IOBBIIIEHUS! YPOBHS SKOJIOTHYECKON KYIbTYpHI, A1 (POPMHUPOBAHUS HAYYHOTO
MHUPOBO33pPEHUS;

IpUMEHEHUE MPUOOPETEHHBIX 3HAHUM M YMEHUM B MOBCEIHEBHOM >KM3HU JUISl OLICHKU IOCJEICTBHI CBOEH AESITENBHOCTU I10
OTHOIIICHUIO K OKPY’KaloIIel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBAHUE U COOIIOJICHUE MEP MPODUIAKTUKH 3a001€BaHUM.

B cucreme cpeanero obmero obpazoBanHus «buonorus», mzyyaemas Ha 0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM
MPEAMETOM, BXOJSIIKUM B COCTaB MPEAMETHOU 00s1acTh «ECTEeCTBEHHO-HAYYHBIE TPEAMETHD.



JeITeIbHOCTb YYUTEJISI C Y4€TOM NMPOTrPaMMbl BOCITUTAHMSA

Fpa)KI[aHCKOC BOCIIUTAaHHUC

bopMHUPOBATh POCCHIMCKYIO TPa)XJaHCKYIO HACHTUYHOCTh, MPUHAMICHKHOCTh K
obmHuocTu rpaxaaH Poccuiickoit denepanun, k Hapoay Poccun Kak MCTOYHHKY BJIACTH B
PoccmiickoM ToCymapcTBe UM CYOBEKTY TBICSUYECIETHEH POCCHICKONW TOCYIapCTBEHHOCTH,
W3YYCHHE U YBAKEHUE MpaB, CB000 1 00s3aHHOCTEH rpakaannHa Poccuuy;

MNaTpuOTUYCCKOC BOCIIUTAHUEC

BOCIIUTBIBATH JIO00BB K pOJHOMY Kpato, PonnHe, cBoeMy Hapoay, yBaXKeHHE K APYrUM
HapozaMm Poccun; nctoprueckoe npocelieHne, GopMUpOBaHUE POCCUICKOIO HAllMOHAIBHOTO
HUCTOPUYECKOr0 CO3HAHUS, POCCUNCKON KyJIbTYPHOU HJIEHTUYHOCTH;

AYXOBHO-HPAaBCTBCHHOC BOCIIMTAHHC

BOCIIMTHIBaTh Ha OCHOBE JIyXOBHO-HPaBCTBEHHOH KyJIbTypbl HapoaoB Poccuu,
TPaJAULMOHHBIX penuruid HaponoB Poccuu, ¢GopmupoBaHue TpPaaAULUOHHBIX POCCHICKUX
CEMEHHBIX LEHHOCTEW; BOCIUTAHUE YECTHOCTH, AOOPOTHI, MHIOCEPAMS, COIEPEKUBAHUS,
CIPaBEIMBOCTH, KOJUIEKTUBU3MA, IPYKEI00Us U B3aUMOIIOMOIIIH, YBaKEHUS K CTapIIuM, K
HaMATH NPEJKOB, UX BEPE U KYJIbTYPHBIM TPaJAULIUSM;

3CTCTNYCCKOC BOCIIUTAHUC

bopMHpOBaTh 3ICTETUYECKYIO KYJIbTYPY HAa OCHOBE POCCHUHCKUX TpPaJUIIMOHHBIX
JYXOBHBIX II€HHOCTEH, MpHOOINaTh K Jy4IIMM 00pa3laM OTE4YEeCTBEHHOIO U MHPOBOTO
UCKYCCTBA;

(1)I/ISI/I‘leCK06 BOCIIMTAHUC

dbopMHpOBaTh KyJIBTYpY 310pOBOro 00pa3a >KU3HU M SMOLMOHAIBHOIO OJaromnoiryydus
— pa3BHUBaTh (U3NYECKHUE CIIOCOOHOCTH C YU4ETOM BO3MOXKHOCTEH M COCTOSIHMS 3/10POBbS,
HaBBIKOB 0O€30MaCHOTO MOBEIEHUS B MPUPOJHOW M COLMAIBHON cCpene, 4pe3BblYaiHbIX
CUTyaIUsX;

TPYAOBOC BOCIIMTAHUC

BOCIIUTBIBATh YBAXKEHUE K TPYAY, TPYAALIMMCS, pe3ylbTaTaM Tpyja (CBOEro U JPYrux
Jrofielt), OpUEHTAlUsl Ha TPYIOBYIO JEATEIbHOCTh, IMOJNydeHHE MNpo(eccuu, JTUYHOCTHOE
CaMOBBIpaKE€HUE B IPOAYKTUBHOM, HPABCTBEHHO JOCTOMHOM TPY/E B POCCUICKOM OOIIECTBE,
Ha JIOCTH>KEHHE BBIAIOLIUXCS PE3YJIbTaTOB B MPOPECCUOHANBHOMN AESITEIbHOCTH;

OKOJIOTHYCCKOC BOCIITMTAHUC

(bopMHpOBATh 3KOJIOTUYECKYIO KYIbTYpYy, OTBETCTBEHHOE, OEpEeKHOE OTHOIICHHE K
IIPUPOJIE, OKPYKAIOILEN CpeZle HA OCHOBE POCCUMCKUX TPAaJUIIMOHHBIX TyXOBHBIX LIEHHOCTEH,
HABBIKOB OXPaHbl, 3allIUThl, BOCCTAHOBJICHUS MTPUPO/IbI, OKPY>KAIOLIEH cpebl;

BOCIIUTAaHHUEC HGHHOCTeﬁ HAaY4YHOI'O IIO3HAHUMA

BOCIUTHIBATh CTPEMJICHHE K TTO3HAHMIO ce0s U APYTUX JIIOJeH, MPUpPObl U 00IIeCTBa, K
NOJTYYCHHIO 3HAHWH, KAaueCTBEHHOTO OOpa3oBaHUSI C YYETOM JMYHOCTHBIX WHTEPECOB H
00I11eCTBEHHBIX OTPEOHOCTEH.




COJEPXXAHME OBYUEHUA

10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMH, TEXHHYCCKUMHU U JPYTUMH €CTECTBEHHBIMU HaykamH, (uiocodue,
ATUKOM, 3CTETUKON U TipaBoM. Poibs Ouonorun B popMUpOBaHNHM COBPEMEHHON HaydHOU KapTHHBI Mupa. Crucrema OMOJIOTHYECKUX HAYK.

Meronabl MO3HAHMS KUBOW MPUPOALI (HAOMIO/IEHHUE, SKCIEPUMEHT, OMHUCAHHWE, MU3MEpEHHue, Kiaccuukaius, MOJeIUpOBaHUE,
CTaTUCTHYECKasi 00paboTKa JaHHBIX).

JlemoHcTpanuu:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, /Ix. Yorcon n @. Kpuk.

Tabmuupl 1 cxeMbl: «MeTOobl TO3HAHUS JKUBOW MTPUPOBDY.

JlaGopaTopHblie 1 NpaKkTHYeCKUue padoThI:

[Ipaktuueckas padora Ne 1. «/cronbp3oBaHue pa3IMuHbIX METOJOB MPU U3YUYEHUN OMOJIOTUYECKUX 0OBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aLMS.

XKusie cucteMbl (OMOCUCTEMBI) KaK NpeaMeT u3ydeHus Ouoioruu. OTINYKE )KUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CgoiicTBa OuocHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3alid OUOCUCTEM: MOJICKYJISIPHBIM, KJIETOUHBIA, TKaHEBbIM,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUI0BOM, DKOCUCTEMHBIN (OMOTEOIIeHOTUYECKHI ), OMoC(EepHBIi.

JemoHcTpanuu:

Tabnuupl 1 cxeMbl: «OCHOBHBIEC TPU3HAKH KM3HIW», « Y POBHU OPraHU3ALUHN KUBON HPUPOIBI».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii cCOCTaB ¥ CTPOCHUE KJIETKH.

XUMHUUYECKHUM COCTAB KIIETKU. XUMHUUECKHUE AIIEMEHTBI: MAKPOIEMEHTBI, MUKPO3JIEMEHThI. BO/1a 1 MUHEpAJIbHBIE BEIIECTBA.

DYHKIMY BOABI 1 MUHEPAIBHBIX BEIIECTB B KieTke. [lognepxanue ocMoTHYECKOro OanaHca.

benku. CoctaB M cTpoeHue OeNKOoB. AMHUHOKUCIOTBI — MOHOMEphl OeikoB. HezameHuMMble M 3aMEHUMBIE AMUHOKHUCIIOTBHI.
AMMWHOKHUCIIOTHBIN COCTaB. YPOBHHU CTPYKTYPhI O€JTKOBOM MOJIEKYJIbI (I€pBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUYUHASI CTPYKTYpa).
Xumudeckue cBoicTBa 6enkoB. buomornueckne QPyHKIUU OEIKOB.

depMeHTHI — Onosorndeckre katanuzatopsl. CTpoeHue hepMeHTa: aKTUBHBIN IIEHTp, cyOcTpaTHas crienuduanocts. KodhepmeHTsI.
Butamunbl. Otauyus GepMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.



VYrieBosbl: MOHOCaXapuasl (TIOKO03a, prbo3a U JAe30Kcupru003a), Aucaxapubl (caxapo3a, JaKkTo3a) U MoJrcaxapuabl (Kpaxman,
TJIMKOT€H, 1eJUTI003a). buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuapl: Tpuriaunepuasl, Goconaunuasl, crepouasl. ['uapodpunsHo-TUapOoPOoOHBIE CBOMCTBA. bronornueckue GyHKIUU JTUTTHAIOB.
CpaBHeHHeE yIiIeBOJI0B, OETKOB U JUMUAOB KaK HCTOYHUKOB YHEPTHUH.

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MoHOMEpHI HYKIEeHHOBBIX KUCIOT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue u
¢bynxun PHK. Bugst PHK. AT®: crpoenue u GyHKIHIH.

[uronoruss — Hayka o kierke. Kierounast teopust — mpuMep B3aUMOJECUCTBUS el U (AaKTOB B HAyYHOM MO3HAHUU. MeTojbl
U3YUYEHHUS KIECTKH.

Knerka kak nenoctHas »xuBas cucrema. OOmiue NpU3HAKM KIETOK: 3aMKHyTas HapyXHas MeMmOpana, moisekynbl JIHK kax
TreHEeTUYECKUI anmnapar, CuCTeMa CUHTEe3a Oeka.

Tunel KIETOK: 3yKapuoTHYecKass M mpokapuotndeckasd. OCOOEHHOCTH CTPOEHHMS MPOKAPUOTUYECKOM KieTKu. KietouHas creHka
OakTepuil. CTpoeHue 3yKapruoTudeckoi kieTku. OCHOBHbBIE OTIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHI KIETOK — KJIETOYHAsI CTEHKA, INIMKOKAUKC, uX GyHkuuu. [1nazmatuueckas memOpaHa, €€ CBOMCTBA U
¢ynkuuu. [utomnnasma u e€ opranouasl. OgHomMemMOpanHble opranouas! kiaetku: IIIC, annapar ['oabaxu, 1u3ocoMsl. [ToayaBTOHOMHBIE
OpraHOM/IbI KJIETKH: MUTOXOHAPUH, IIacTuabl. [Iporcxoxnenne MUTOXOHIPUH U mnactua. Buasl minactun. HemeMOpaHHble OpraHoubI
KJIETKH: puOOCOMBI, KJIE€TOYHBIN LIEHTP, IEHTPHUOIHN, PECHUYKH, KTYTUKH. DYHKIUHA OPraHOUIOB KJIETKU. BKitoueHus.

Snpo — peryasTopHblil HeHTp KiIeTKu. CTpoeHue siipa: siepHast 000JI04Ka, KaproIia3mMa, XpoOMaTuH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JlemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneiaen, P. Bupxos, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M.
bap.

Juarpammel: «Pacripenenenne XMuMAYECKUX JIEMEHTOB B HEXKMBOM MPUPOLIe», «Pacnpenenenne XuMHIECKUX 3JIEMEHTOB B )KUBOU
IIPUPOLEY.

Tabmuupbl n cxembl: «lleproguyeckas Tabauna XUMUYECKUX 3JIEMEHTOBY, «CTpoeHHE MOJEKYJbl BOJbD», «buocuHTE3 Oenkay,
«Ctpoenue Monekynbl 0enka», «Ctpoenue depmentay, «Hyknennosbie kuciothl. JJHK», «Ctpoenne momnekynbsl ATO», «CtpoeHue
YKapUOTUYECKON KIETKW», «CTpOEHUE >KUBOTHOM KIETKM», «CTpOEHHE PaCTUTENIBHOW KIETKH», «CTpoeHue NpOKAPUOTHYECKOU
KIIETKN», «CTpoeHUE Apa KIETKN», « Y TIEBOAbD), «JIMIUIbD.

O0opynoBaHue: CBETOBOM MMKPOCKOI, OOOpYyJOBaHWE Uil TPOBEACHUS HAONIOACHHUM, W3MEPEHHH, SKCIEpPUMEHTOB,
MUKpOIpenapaTbl paCTUTENbHBIX, )KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.



JlabopaTopHble M IpaKTHYEeCKUE PadOThI:

JlabopatopHas pabota Ne 1. «M3yueHne kKaTaAIUTHUECKONW aKTHBHOCTH (PEPMEHTOB (Ha IPUMEPE aMUJIA3bl WIIH KaTanas3bl)y.

JlabopatopHasi pabora No 2. «/3ydyeHue CTpoeHHUs KJIETOK PACTEHMM, KUBOTHBIX M OAaKTEpPHil MOJ MHKPOCKOIIOM Ha TOTOBBIX
MUKPOIIPENAPATAX U UX OMHCAHUEY.

Tema 4. ) KusHeneaTeIbHOCTH KJIETKH.

OOmeH BemiecTB, WM MeTaboIM3M. ACCUMUIIAIMS (TUIACTUYECKUA OOMEH) W IUCCUMHIIIALNS (DHEpreTHYecKuii oOMEH) — B
CTOPOHBI €IMHOTO Tpoliecca MeTabou3ma. Poib 3aKOHOB COXpaHEHHUsI BEIIECTB M SHEPTHH B TOHUMAHUK METa00IM3Ma.

Tunel oOMeHa BenecTB: aBTOTpO(dHbIN U reTepoTpodHbIil. Posib hepMeHTOB B 00MEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIICTKE.

®ortocunre3. CBeToBass U TeMHOBass (a3bl QorocuHre3a. Peakuuu Qorocunreza. DPpdexkTuBHOCTH (OTOCHHTE3a. 3HAYEHUE
(doTocuHTE3a U1 KU3HU Ha 3emuie. BausiHue ycinoBuil cpebl Ha POTOCUHTE3 U CIIOCOOBI MOBBIIIEHHS €10 MPOIYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUN.

XeMOCHHTE3. XEMOCUHTE3UPYIOIINE OaKkTepun. 3HaUCHHE XEMOCHUHTE3a I AKU3HU Ha 3eMIIe.

OHepreTudeckuii oOMeH B KieTke. PaciiemnyieHue BelIeCTB, BbIJCIEHHE U aKKyMYJIHPOBAaHHME JHEPIMM B KIIETKE. OTallbl
sHepreTuyeckoro oomena. I'nukonus. bpoxkenune m ero Buibl. KucinoponHoe okucieHue, WM KIE€TOYHOE AblxaHue. OKUCIUTENbHOE
dhochopunupoBanue. I HEKTUBHOCTH FHEPTETUUECKOTO OOMEHA.

Peakinuu matpuuHoro cunte3a. l'eHermyeckas uHpopmanus u JHK. Peanusarnus renernueckod uHGOpMalMM B KIIETKE.
['enetnueckuit koa u ero cBoiicTBa. Tpanckpunius — maTpuunblii cunte3 PHK. Tpancnsamus — 6uocunTtes Oenka. DTarbl TPaHCIISIUY.
Konuposanue amuHokuciot. Posb pubocom B OnocuHTe3e Oernka.

Hexknerounsie popmsl xku3HU — BUpychl. UcTopust oTkpbiTus BupycoB (/1. M. UBanoBckuii). OCOOEHHOCTH CTPOCHHS U JKU3HEHHOTO
1MKJIa BUpycoB. bakrepuodaru. bone3nu pactenunii, )KUBOTHBIX U YEJIOBEKA, BbI3bIBa€MbIe BUpycaMu. Bupyc ummyHoeunmra yeaoBeka
(BUY) — Bo3oymutens CIINa. OOpatHas TpaHCKpUMIUs, peBepTaza u WHTerpasa. lIpodunaktuka pacmpocTpaHEHUsT BHUPYCHBIX
3a00JIeBaHUM.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, /I. . UBanosckuii, K. A. Tumupsses.

Tabmuubr u cxembl: «Tunbel nuTaHus», «Metabonuzm», «MUTOXOHIPUSY, «DHEPreTUYECKU O0O0MeH», «XIIOpOIIacT,
«Dotocuntes», «Crpoenne JIHK», «Ctpoenne m dyHKunoHupoBaHue reHa», «CuHTe3 Oenkay, «leHermyeckuil Komy», «Bupyce»,
«bakrepuodarm», «Ctpoenue u xxu3HeHHbIN Uk Bupyca CIIN/]a, 6akrepuodaray, «Pemmukarus JTHK.

Oo6opynosanue: moaenu-aniuinkauuu «Yasoenue IHK u tpanckpunuus», «buocunte3 Oenka», «CTpoeHHE KIETKH», MOJEIb
ctpykrypsl JJTHK.



Tema 5. PasMHOKeHMe U MHAMBUAYAJbHOE PAa3BUTHE OPraHU3MOB.

KneTounslii nuki, Wi >kKM3HEeHHBIN UK KieTku. MuTtepdasza u mutos. Ilponeccsl, mporekatomue B unrepdase. Permmukanus —
peakuust MarpuuHoro cuHTe3a JIHK. Ctpoenue xpomocoM. XpOMOCOMHBIM HA0Op — KapHOTHUIL. JIMMIOMAHBIA M TarIOWAHBINA
XpOMOCOMHBIE€ Ha0Ophl. XpomaTuabl. [{uTomornueckre OCHOBBI pa3MHOKEHUSI U UHJIMBUIYaIbHOTO PA3BUTHUSI OPTaHU3MOB.

Henenne kietkn — Muto3. Ctaguu muto3a. [Iporeccsl, npoucxoadiue Ha pa3HbIX CTaAUSIX MUTO3a. BUOIOrM4eCKuil CMBICT MUTO3A.

[Iporpammupyemasi ruGeIb KJIETKU — aronTo3.

DopMBbI pa3MHOKEHHUSI OPTaHU3MOB: OECIIONI0E U MOJI0BOE. BHibl 6€Croioro pa3sMHOXKEHUS: IeJIEHUE HaJIBOE, TOYKOBAHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHUE, BET€TATUBHOE pa3MHOXeHUE. VMICKycCTBEeHHOE KIIOHMPOBAHHWE OPTraHW3MOB, €r0 3HAYCHHUE IS
CEJICKLIVHU.

[TonoBoe pa3MHOKEHHUE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cragum menosa. [Ipoueccel, mpoucxonsdimne Ha craausx Mmeino3a. [loBemenume xpomocom B Meio3e. KpoccuHrosep.
buonornueckuit CMbICIT ¥ 3HAYEHUE MEWO03a.

["ameTorenes — mporecc 0Opa3zoBaHus MOJOBBIX KIETOK y *KUBOTHBIX. [10/I0BbIE Kee3bl: CeMEHHUKU U sSsuYHUKUA. OOpa3oBaHue U
pPa3BUTHE MOJIOBBIX KJIETOK — raMeT (CepMaTo30u/l, sIMIEKIIETKA) — CliepMaToreHe3 U oBoreHes. OCOOEHHOCTH CTPOCHUSI AUIEKIIETOK U
criepmaTto3onioB. OmnogorBopenue. [lapreHorenes.

NuauBuyanbHOE pa3BUTHE (OHTOTE€HE3). DMOpHUOHANbHOE pa3BUTHE (IMOpHOreHe3). OTanbl 3MOPUOHAIBHOIO PA3BUTUA Y
MO3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, TracTpyisiius, opraHoreHes. lloctamOpuonanbHOe paszBuTHE. THIBI MOCTIMOPHOHAIBHOTO
pa3BUTHS: MPsMOE, HeNpsiMoe (TMUMHOYHOE). BinsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHbIE
YPOJICTBA.

Poct n pazsutue pacrennii. OHTOreHe3 HBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHM, CTAIMU PA3BUTHS.

JdeMoHcTpanuu:

Tabnuibl 1 cxeMbl: «@OPMBI pa3MHOKEHHSI OPTaHU3MOBY, «J[BOMHOE OIIOOTBOPEHHUE Y IIBETKOBBIX pacTeHui», «BereratuBHOE
pPa3MHOXEHUE pacTeHU», «Jlenenne kineTku oaktepuit», « CTpoeHue MoJIOBbIX KIETOK», «CTpoeHre XpOMOCOMBI», « KITleTOUHBIN UKD,
«Pemmkanusa JHK», «Mutosy, «Meiiosy, «lIpsimoe n HenpsiMoe pa3BUTHEY, «I 'aMeTOreHe3 y MIEKOMUTAIOIIMX U YEI0BEKa», «OCHOBHBIE
CTauy OHTOTEHE3a».

OO6opynoBanune: MHUKPOCKON, MHUKpompenapaTsl «CrepMaTo30uibl MIICKOTHUTAIOMIETO», «SIMIEeKIeTKa MJIICKOIUTAIOIIETOY,
«KapnokuHes B KJIE€TKaX KOpeIIKa JIyKa», MarHUTHas Mojenb-anmnkanus «/lenenue ximetkw», moaens JIHK, monmens meradasznoii
XPOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:



JlabopaTtopHnas pabota Ne 3. «Habmrogenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa JIyKa Ha TOTOBBIX MUKPOTIPEmapaTax.

JlabopatopHas pabota Ne 4. «/3yueHne cTpoeHHsI MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIPETapaTax.

Tema 6. HacsieAcTBEHHOCTh 1 KBMEHYHUBOCTH OPraHU3MOB.

[IpeameTt u 3amaun reHeTuku. Vcropust pa3BUTUs T€HETUKU. POJIb IUTOJIOTUU U SMOPHOJIOTUM B CTAHOBJICHUM T'€HETHKHU. Bxian
POCCHICKUX ¥ 3apYOSKHBIX YUEHBIX B Pa3BUTHE TCHETUKU. METO bl TeHETUKH (THOPUI0IOTUUECKHM, IUTOTCHETHUECKII, MOJICKYJISIPHO -
reHeTuyeckuit). OCHOBHbIE T€HETUUECKHUE MOHATUS. [ 'eHeThUecKkas CUMBOJIMKA, UCTIONb3yeMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH Hace0BaHUs MPU3HAKOB, ycTaHOBJIeHHBIE ['. Menaenem. MoHOrubpuHoe ckpelyBanme. 3aK0H eIuHO-00pa3us
ruOpUI0OB MepBOro mokoJsieHud. [IpaBuino noMuHupoBaHUs. 3aKOH paclIeIUIeHUs Npu3HAKoB. ['unoreza uuctorhl ramer. [lomHoe u
HETOJIHOE JIOMUHUPOBAHUE.

JlurnOpuaHOe CKpelMBaHue. 3aKOH HE3aBHUCHMOTO HAacjeAOBaHUs MpU3HAKOB. lluToreHeTmyeckue OCHOBBI JIUTHOPUIHOTO
CKpeIlUBaHUsA. AHAIU3UPYIOIIEe CKpelnBanue. Mcnob30BaHre aHATM3UPYIONIET0 CKPEUTMBAHUS JJIs ONIPEIeTICHUs TeHOTUIIa 0COOMU.

CueruieHHOE HaclieqoBaHue npusHakoB. Pabora T. Moprana no crieriieHHOMY Haclie/IoBaHuIo reHOB. Hapyiiienue crernsieHus reHoB
B pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMYeCKne KapThl.

I'enetnka mona. XpOMOCOMHOE ONpEACNEHUE Mojaa. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIE M Te€TepPOraMeTHBIE
opranusmel. HacrienoBanve npu3HakoB, CUEIUIEHHBIX C TTOJIOM.

N3MenunBOCTh. BUIBI M3MEHUYMBOCTU: HEHACJIEACTBEHHAsI U HACIEACTBEHHAsA. POip cpeabl B HEHACIEACTBEHHOW W3MEHUYHUBOCTH.
Xapaktepuctuka MOAU(GUKAITMOHHOW W3MEHYMBOCTHU. BapualMoHHBIM psig M BapualMoOHHas KpuBas. Hopma peakiuu mpu3HaKa.
KonuuecTBeHHbIE U Kau€CTBEHHBIE TPU3HAKY U UX HOpMa peakiuu. CBoMcTBa MOAUGPUKAITMOHHON U3MEHYMBOCTH.

HacnencrBennas, uiu reHOTUNUYECKas, U3MEHUYMBOCTh. KoMOMHATHBHAs M3MEHYMBOCTh. Mel03 M MOJ0BOIM MpPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHYMBOCTH. MyTarimoHHasi u3MeHYnBOCTh. Kitaccudukaiust MmyTaiuii: TeHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa
Y IPUYUHBI MyTanuil. MyTtarensasie (hakTopbl. 3aKOH TOMOJIOTHYECKUX PAIOB B HACJIeACTBeHHOM n3MenunBocty H. V. BaBumnoga.

BHesnepHast HaClIeACTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka uyenoBeka. Kapuotum uyenoBeka. (OCHOBHBIE METOAbl TEHETHUKHM YEJIOBEKA: TEHEATOTHYECKHUM, OJIM3HEIIOBbIN,
[IUTOTEHETUYECKUH, OHMOXMUMHUYECKHUM, MOJEKyIsIpHO-TeHeTHYeckuil. (CoBpeMEHHOE OIpeeieHue TeHOTHUIA: TOJHOTEHOMHOE
CEKBEHUPOBAHKE, TCHOTUITUPOBaHKE, B TOM 4Kcie ¢ momoisto [11[P-ananu3a. Hacnencreennsie 3a0601eBaHns YeIOBEKa: TCHHBIE 00JIC3HH,
0OJIE3HN ¢ HACJIEACTBEHHOU MPEAPACIIONOKEHHOCTHIO, XpOMOCOMHBIE O0Je3Hn. CoMaThuueckue U reHepatuBHbie MyTanuu. CTBOJIOBBIC
KJIeTKU. [[puHIUIIBI 30pOBOr0 00pa3a )KM3HU, JUArHOCTUKU, TPOPUIAKTUKU U JICUSHUsI TEHETUUECKUX 00sie3He. MeUKo-TeHETHIECKOe
KOHCYJbTUPOBAHUE. 3HAUCHUE MEIUIIMHCKON T€HETUKH B TIPEAOTBPAIICHUH U JICUCHUH TeHETHUECKHUX 3a00JIeBaHUM YeIOBEKa.



JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepuxos, H. B. Tumodees-Pecosckuii, H. 1. Bapuios.

Tabmuupbl U cxembl: «MOHOTMOPHIHOE CKpEIIMBAaHWE W €ro LUTOICHETHYecKass OCHOBa», «3aKOH pacUICIUICHUS U €ro
[IUTOT€HETUYECKass OCHOBa», «3aKOH YHMCTOTHI TameT», «JlurubpuaHoe ckpemmBaHue», «lLlutonormyeckne OCHOBBI AUTHOPHUIHOTO
CKpeIIUBaHusD», «Meno3y», « B3auMonencTBre allIenbHbIX T€HOBY, «[ eHeTnueckne KapThl paCTEHUN, )KUBOTHBIX U YEJIOBEKay, «I eHeTnka
nona», «3aKOHOMEPHOCTH HACIEIOBaHUSI, CUEIUICHHOTO C MOJoM», «KapuOTHUIIbI YelloBeKa W KUBOTHBIX», «BUIbI M3MEHUHMBOCTHY,
«MoaudukanmonHas U3MEHYUBOCThY, «HacienoBanue pesyc-haktopay, «['eHeTrKa rpynn KpoBu», «MyTalluOHHAS U3MEHYUBOCTD.

O6opynoBanue: mojenu-anmukanuu «MoHoruOpugHoe ckpemuBanue», «HemnomHoe poMuHupoBaHue», «JlurudpuaHoe
ckpeniuBanuey, «llepekpéct xpoMmocom», MUKPOCKOIT U MUKpompenapat «Jpo3zodunay (Hopma, myTanuu GOpMbI KPbUIILEB U OKPACKU
Tena), repOapuit «I'opox MOCeBHOI.

JlabopaTopHbie U MpaKTHYECKHE PA0OTHI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yibTaToB MOHOTHOPUHOTO U TUTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIIBI HA TOTOBBIX
MHUKponpenapaTax».

JlaboparopHas padota Ne 6. «3yueHue MoIUPUKAITMOHHON U3MEHYMBOCTH, TOCTPOCHUE BAPUALIMOHHOIO PsAJia U BapUaIllMOHHOMN
KPHUBOMY.

Jlabopartopnas padota Ne 7. «AHanu3 MyTanuil y 1po30(uiibl Ha TOTOBBIX MUKpOIIpEnapaTaxy.

[Ipaktuueckas pabora Ne 2. «CocTaBieHre U aHAIU3 POJOCIOBHBIX YEIOBEKA.

Tema 7. Cenexuusi opranu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekius Kak Hayka U Ipouecc. 3apoKAEHUE CeNeKUUH 1 Aomectukanus. Ydyenue H. 1. BaBunoBa o nieHTpax npouCXOoXICHUS U
MHOTr000pa3usi KyJbTypHBIX pacTeHul. LIeHTpbl MPOUCXOXKICHUS TOMAIIIHUX KUBOTHBIX. COPT, MOpoja, IITaMM.

CoBpeMeHHbIE METOIbI CeIeKIIMUA. MacCOBBIN M MHIMBUIYAIbHBIA OTOOPHI B CENIEKIIMH PACTEHUHN 1 KUBOTHBIX. OIIEHKA YKCTEPhEpPA.
brnuskopoacTBeHHoe ckpeniuBanue — UHOpuAMHT. Yucras nunus. CKpelnuBaHWe YMCThIX JMHUN. ['eTeposuc, uinu rubpuaHas cuia.
HeponctBenHoe ckpemmBanue — ayropununr. OtnanéHHas rubpuausanus U e€ ycrnexu. VICKyCCTBEHHBINM MyTareHe3 M TOJIyYCHHE
MOJUIIIONI0B. JIOCTHKEHUSI CEIEKIIUUA PACTCHHH, J)KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonorus kak oTpacib MPOW3BOACTBA. ['eHHas WHKeHepus. OTamnbl co3fnanus pekomOuHanTHoM JIHK u TpaHcreHHBIX
opranu3moB. Knerounas wunxeHepusa. KierouHnele KynbTypbl. MUKPOKIOHAIBHOE pa3MHOXKEHHE pacTeHuid. KrionupoBanue
BBICOKOTIPOJYKTUBHBIX CEIIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHEe U JTudeckue mnpobimembl. MO — reHeTHdecKu
MOU(DUITUPOBAHHBIE OPTaHU3MBI.

JlemoHcTpauuu:



IToprpetsr: H. Y. BaBunos, 1. B. Muuypums, I'. /1. Kapnieuenko, M. ®@. l1BaHOB.

Tabmuips! u cxeMbl: KapTa «LIeHTpbI MPOUCXOXKICHHS 1 MHOT000pa3us KyIbTYPHBIX pacTeHHiD», «lopoapl TOMAITHUX KUBOTHBIX,
«CopTa KyJIbTypHBIX pacTeHui», «OtnanéHHas rudpuausanus», «Padorel akagemuka M. @. MBanosay, «lloaumnonnusa», «OOBEKTHI
OnoTeXHONIOTUNY», «KIIeTOuHbIE KyJIbTYphI U KIIOHUpOBaHUEY, «KOHCTpyHpOBaHHE U IEPEHOC TEHOB, XPOMOCOM.

ObopynoBaHue: MyJISHKH TIOI0B U KOPHEIUIOAOB TUKHUX (DOPM U KyJIBTYPHBIX COPTOB pacTeHuid, repOapuii « CenbCKOX03sIIICTBEHHBIE
PaCTEHHUS.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

Okckypcust « OCHOBHBIE METO/IbI M TOCTHKEHUS CEIEKIIUN PACTEHUIN U )KUBOTHBIX (Ha CEJEKIMOHHYIO CTAaHIUIO, IFIEMEHHYIO epMy,
COPTOUCIIBITATEIbHBIN YYACTOK, B TEIUIMYHOE XO35HCTBO, 1a00paTOPUIO arpOYHUBEPCUTETA WIM HAYUYHOTO LICHTPA)».

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMDLI [10 BHUOJIOITMMA HA BA30BOM VYPOBHE CPEJHEI'O
OBIIEI'O ObPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHMS K pe3yibTaTaM OCBOEHHUS OOYYAIOMIMMUCS MPOTPAMM CPEIHEro OOIIero
0o0pa3oBaHUs: IMYHOCTHBIM, METANIPEAMETHBIM U MTPEAMETHBIM.

JINYHOCTHBIE PE3YJIBTATDI

B cTpykType NMYHOCTHBIX PE3YyJbTATOB OCBOCHHSI NpeaMeTra «buonorus» BBIAEIEHBI CIEAYIOIIME COCTABIISIIOIIME: OCO3HAHUE
00yJarOIMMHUCS POCCUHUCKON IpaKAaHCKOW WJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSATEIIBHOCTH U CaMOOIIPEIEICHUIO,
HaJIMYue MOTHUBAIIMU K OOyUYCHHIO OMOJIOTHHM, ICJICHAIIPABICHHOE Pa3BUTHE BHYTPECHHUX YOCKICHUN JTUYHOCTH HA OCHOBE KITFOUECBBIX
IIEHHOCTEM W MCTOPUYECKUX TPATULUN pPa3BUTUSI OHUOJOTMYECKOTO 3HAHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaroIIMXCs
PYKOBOJICTBOBAThLCS B CBOCH J€ATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMHU YCTAaHOBKaMU, MPUCYITUMH CUCTEME OMOJIOTMYECKOT0 00pa3oBaHus,
HaJIMYue FKOJOTUUECKOTO MPABOCO3HAHUS, CIIOCOOHOCTH CTABUTH 1IEJIM M CTPOUTD KU3HCHHBIC TJIaHBbI.

JImaHOCTHBIE pe3yNbTaThl OCBOCHHMS TipenMeTa «bronorusy qocTuraroTcst B €IMHCTBE YI€OHON M BOCIIUTATEILHOM JACSITEIBHOCTH B
COOTBETCTBUM C TPAAULUHUOHHBIMU POCCHUCKUMH COLUUOKYJIBTYPHBIMUA, HCTOPUYECKUMHU W JIYXOBHO-HPABCTBEHHBIMU LEHHOCTSIMH,
MPUHATHIMA B OOIIECTBE MpaBWIaMH W HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT TMpolleccaM CaMOMO3HaHMs, CAMOBOCIHMTAHUSA U
CaMOpA3BUTHUA, PA3BUTUSI BHYTPEHHEW MO3UIMU JIMYHOCTH, MATPUOTU3MA, YBAKEHUS K 3aKOHY M IPABOMOPSAKY, YEJIOBEKY TpyJa U
CTapIieMy IMOKOJIEHUIO, B3AMMHOTO YBaXXEHHUS, OEPEKHOTO OTHOMICHUS K KYJbTYPHOMY HACIEIUIO U TPAIUITUSIM MHOTOHAITMOHAIBHOTO
Hapojaa Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.



JIM9HOCTHBIE PE3yNbhTaThl OCBOSHUS YIEeOHOTO TTpeaMeTa « bHoorwsy T0mKHBI OTpakaTh TOTOBHOCTH U CIIOCOOHOCTH O0yJarOIIHXCS
PYKOBOJICTBOBATHCSI CPOPMHUPOBAHHOMN BHYTPEHHEH MO3UITUEH TUIHOCTH, CUCTEMOU IIEHHOCTHBIX OPUEHTAINH, IO3UTUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIUX TPATUIMOHHBIM ILIEHHOCTSM POCCHMCKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIbITa M OIbITa
NEATEIIbHOCTH B MPOLIECCE PEATU3ALUA OCHOBHBIX HAIIPABIICHUI BOCIIUTATEIIBHON JIEATEIIBHOCTH, B TOM YHCIIE B YACTH:

1) rpaskaIaHCKOr0 BOCIIMTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKOHN TTO3UITUU 00YJAFOIIETOCS KaK aKTUBHOTO W OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEHN, YBaXKEHUE 3aKOHA U MTPaBOTIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW JEATEIBHOCTH MPHU CO3AAHUU YUYEOHBIX MPOEKTOB, PEHICHUH YYEOHBIX U MO3HABATEIbHBIX
3aJ1a4, BBIMOJHEHUU OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH ONPEESATh COOCTBEHHYIO MO3UIINIO 10 OTHOIIICHUIO K SIBICHUSIM COBPEMEHHOM JKU3HU U OOBSICHATH €E;

YMEHHE YYUTHIBATh B CBOMX JEHUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHMBHOTO B3aMMOJICUCTBUS JIOJIEH C pa3HbIMU YOEXKICHUSIMU,
KYJIbTYPHBIMU LIEHHOCTSIMU Y COLIMATIBHBIM I10JIOKEHUEM,;

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBHITIOJHEHHUS YYEOHBIX, MO3HABATEIBHBIX U MCCIEOBATEIbCKUX 3a]1ay,
YBKUTEJIIBHOTO OTHOILICHUS! K MHEHHUIO ONIMIOHEHTOB MPU 00CYXJACHUU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJIEPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JI€SITETBHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA:

c(OPMHUPOBAHHOCTh POCCUHCKOW TPaXJAHCKOM WJICHTUYHOCTH, TATPUOTH3MA, YBAXEHUS K CBOEMY Hapojy, 4YyBCTBa
OTBETCTBEHHOCTH mniepen PoamHONM, ropaoctd 3a CBOM Kpad, CBOW PoauHYy, CBOW SI3bIK W KYJIBTYPY, HPONJIOE M HACTOSIIEE
MHOTOHAllMOHaJbHOTrO Hapoaa Poccnu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJTHOMY HACJIEAUIO U NMAMSATHUKAM MPUPOJbI, JOCTHKEHUSAM Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTUSAX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJOTUM, TTOHMMAaHHUS 3HAYCHUS OMOJIOTUU B
MO3HAHUU 3aKOHOB MPUPOJIBI, B )KM3HU YEJIOBEKA 1 COBPEMEHHOT0 00IIIEeCTBa;

ujerHas yoex1IEHHOCTh, TOTOBHOCTD K CITYKEHHUIO U 3amute OTeduecTBa, OTBETCTBEHHOCTD 3a €ro CyAh0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIEHMBATh CUTYAIlMI0 U NMPUHUMATh OCO3HAHHBIE PEIICHHUs, OPUEHTUPYSICh HA MOPaJbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTHY,;



OCO3HaHHE JIMYHOTO BKJIa/1a B MOCTPOCHUE YCTOWYUBOTO OYAYIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POAMUTEISAM, CO3JaHUIO CEMbH HA OCHOBE OCO3HAHHOT'O MPHUHSTHS LIEHHOCTEW CEMEUHOM KU3HU
B COOTBETCTBHUM C TPAIUIIUSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA, CIIOPTA, TPY/1a, 0OIIECTBEHHBIX
OTHOIIICHU;

MOHUMaHUE YMOLIMOHATILHOTO BO3JICHCTBUSA KUBOU MIPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTH K CAMOBBIPKEHUIO B Pa3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE TIPOSBIISTH KAUECTBA TBOPUECKON JTMUYHOCTH;

5) ¢pusnyeckoro BocnuTaHusi, GOpMHUPOBAHMA KYJIbTYPHI 310POBbSI H IMOLHMOHAJIBHOIO 0JIATONIOJIYYMSA:

MMOHMMAaHUE U peaju3alus 3I0pOBOr0 U 0€30MacHOro o0pasa >KM3HU (310pOBOE MUTAHUE, COOIIOJICHUE TUTUEHUUECKUX TIPaBUI U
HOpM, COaJTaHCHUPOBAHHBIA pPEXKHUM 3aHATUH W OTIbIXa, pPEryispHas (QuU3nyeckas AaKTUBHOCTB), OEpEeXHOro, OTBETCTBEHHOIO U
KOMIIETEHTHOT'O OTHOILIEHHUS K COOCTBEHHOMY (DU3MUECKOMY U IICUXHUYECKOMY 3/10POBbIO;

MOHMMAaHUE [IEHHOCTH MTPaBWJI MHAWBUIyaJIbHOTO U KOJIJIEKTUBHOTO O€30MACHOTO MOBEACHUS B CUTYaLUsX, YTPOKAIOIINX 3J0POBbIO
U JKWU3HHU JIIOJICH;

OCO3HaHMWE MOCIEACTBUI U HENPUSTHS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aJKOr0jIsl, HAPKOTUKOB, KypEHHUS );

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAaHUE IIEHHOCTH MAacTepPCTBa, TPYAOJI00HE;

TOTOBHOCTh K AaKTUBHOM JEATEIbHOCTHM TEXHOJOIMYECKONM M COLMAaIbHOW HaIpaBI€HHOCTH, CIIOCOOHOCTh WHUIMUPOBATH,
MJIAHUPOBATH U CAMOCTOSITEIBLHO BBITIOJIHSTH TAKYIO ACSITENbHOCTD;

MHTEPEC K Pa3INYHbIM chepam npodeccHOHaIbHOM 1eITeIbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN BbIOOP Oyayuieit npodeccun u
peali30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE TIJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA IPOTSKEHUH BCEH KU3HU;

7) 3K0JIOrM4€eCKOr0 BOCIIMTAHMSA

HKOJIOTUYECKH 1IE€JIECO00pa3HOE OTHOIICHHUE K MPUPOJIe KaK UCTOUYHUKY XKU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBAHNUS,

MOBBIIIEHUE YPOBHSI AKOJIOTHYECKON KyJIbTYphl: NPUOOPETEHHE OMbITa IJIAHUPOBAHMS TOCTYNKOB M OLIEHKHM WX BO3MOXHBIX
MOCJICICTBUN [T OKPY’KAIOLIEN CPELBI;

OCO3HaHUe TI00aTbHOI0 XapaKTepa 3KOJOrHUEeCKUX Mpo0JieM U IMyTel UX peuieHus;



CIIOCOOHOCTh MCITOJIB30BaTh MPUOOpETaeMble MPU U3yYEeHUU OMOJIOTHUY 3HAHUS M YMEHHS MPHU PElIeHUU MpoOJeM, CBSI3aHHBIX C
paIMOHAIBHBIM TTPUPOONOIL30BaHUEM (COOJIIOICHHIE MPABWI TOBEJACHUS B MPHUPOJE, HAMPABICHHBIX HAa COXPAaHEHUE PAaBHOBECHS B
HKOCHCTEMAX, OXpaHy BHJIOB, IKOCHUCTEM, OHOChephI);

aKTUBHOE HENPUATHE JIEHCTBUH, MPUHOCIINX Bpe] OKPYKAIOIIEH MPUPOIHON cpelie, yMEHHE IPOrHO3UPOBATh HEOIAronpHUsITHEIC
AKOJIOTHYECKUE TTOCIICICTBUS MPEANPUHIMACMBIX ACHCTBUHN U TPEIOTBpAIIATh UX;

HaJU4Me Pa3BUTOTO OKOJOTHYECKOTO MBIIUICHUS, OSKOJOTUYECKOW KYJIbTYphl, OIBITA JEATEIBHOCTH 3KOJOTHYECKOU
HaTpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS MMM B IO3HABATEIHHOW, KOMMYHHKATHBHOW W COIIMAJILHOW MPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTHUECKOHN JEATETLHOCTH YKOJIOTUICCKON HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHW M OOIIECTBEHHOW NPAKTUKH,
OCHOBaHHOTO Ha JAMAJNIOTe KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TOJUKYJIBTYPHOM MHUPE;

COBEPIIIEHCTBOBAHUE S3IKOBOM M YNTATEIHCKON KyJIbTYPhI KaK CPEACTBA B3AUMOJICHCTBUS MEXKTY JIIOJIbMH U TIO3HAHUS MUPA;

MOHUMaHuEe creruuK OUOJIOTUM KaK HAyKd, OCO3HaHHS €€ posid B (HOPMHUPOBAHUM PAIMOHAIBHOTO HAYYHOT'O MBIIUICHUS,
CO3IaHUH TIEJIOCTHOTO MPECTaBICHUS 00 OKPYKAIOIIEeM MAPE KaK O €AMHCTBE MPUPOJIBI, YeJIOBEKA U OOIIECTBA, B IO3HAHUH MPUPOTHBIX
3aKOHOMEPHOCTEH M peIeHUH POoOJIeM COXPAHEHHSI IIPUPOTHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH I COBPEMEHHOMN ITMBUIIM3AIMK: OOCCIICUYEHUS HOBOTO YPOBHS Pa3BUTHS MEIAWIIMHBI,
CO3/IaHUE MEePCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX PEIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHSI YEJIOBEUECTBA, MOMCKA MyTEH BBHIX01a
U3 TI00aTbHBIX JKOJOTHYECKUX TPoOIeM M obecredeHus mepexofa K yCTOWYHMBOMY Pa3BUTHIO, PAIMOHAIBHOMY HCIOJIb30BAHUIO
MIPUPOTHBIX PECYPCOB M POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH,

3aMHTEPECOBAHHOCTh B TIOJYYCHHHM OWOJIOTHYECKUX 3HAHWUN B IEJSIX TOBBIIMICHHS] OOIIEH KyJIbTYpHI, €CTECTBEHHO-HAyYHOMN
IPaMOTHOCTH, KaK COCTaBHOM 4acTu (PyHKIIMOHALHON TPAaMOTHOCTH 00ydJaronuxcs, opMupyeMoi nmpu U3y4eHu OUOIOTUH;

MOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble
3HAHUS U1l aHAM3a U OOBSICHEHUS SIBJICHUI OKPY’KAIOIIEr0 MUPa U IPOUCXOIAIINX B HEM M3MEHEHUN, YMEHHUE JieslaTh 000CHOBaHHbBIC
3aKJTFOYCHUS HA OCHOBE HAYYHBIX ()aKTOB M UMCIOIIUXCS JAHHBIX C ICJIBIO TIOJYYCHHSI JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAaMOCTOSTEIBLHO MCIIOIL30BaTh OMOJIOTMYECKUE 3HAHUS VIS PEIICHUS ITPO0JIeM B PEaIbHBIX JKU3HEHHBIX CUTYaITUsX;

OCO3HAHHWE IIEHHOCTH HAyYHOW NESITeIIbHOCTH, TOTOBHOCTH OCYIIECTBISTH MPOCKTHYIO M HCCIEIOBATEIBCKYIO JCSATEIHHOCTD
WHJUBUTyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEIMPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTUBHOMY ITOJYyYEHHUIO HOBBIX 3HAHWUU TIO
OMOJIOTUY B COOTBETCTBUU C )KM3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeaMeTHble pe3ybTaThl OCBOCHMS ydeOHOTro mnpeaMmera «buosjorus» BKIIOYAIOT: 3HAYUMBbIe g (GOPMHUPOBAHUSA
MUPOBO33pPEHUS 00YYAIOIIUXCS MEXIUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPAKAIOIINE IIETOCTHOCTh HAYUHOMI
KapTUHBI MUpPa W CIENU(PUKY METOJOB MO3HAHWS, MCIOIL3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBICHUE, TPOIIECC,
CUCTEMa, HAy4HbIN (DaKT, IPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOICHUE, U3BMEPEHUE, IKCIIEPUMEHT
U JIpyTUX), YHUBEpcajbHble Y4yeOHbIe JCHCTBUA (MIO3HABATENIbHBIE, KOMMYHHKATHBHBIC, PETYISITUBHBIE), OOecreunBaronue
dbopmupoBanue GyHKIUOHATHLHOM IPAMOTHOCTH U COLMATILHON KOMITETEHIIMHM 00YYaroIIuXCsl, CTIOCOOHOCTh 00YYaIOIUXCs UCTIOIb30BaATh
OCBOEHHBIE MEXKIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC YUEOHBIC ACHCTBUS B TO3HABATEILHON U COIIMATBHOMN
MPaKTHKE.

MeranpeaMeTHbIE PE3yJIbTaThl OCBOCHHS MPOTPaMMbl CPETHETO OOIIEro 00pa30BaHus JOJKHBI OTPaXKaTh:

OBJageHne YHUBEPCAJIbLHBIMYU YUeOHbIMH MMO3HABATEJIbHBIMHU ACHCTBUAMM:

1) 6a30BbI€e JJOTHYECKHE TeHCTBHA:

CaMOCTOSATENbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MTPOOJIEMY, pPACCMATPUBATH €€ BCECTOPOHHE;

WCIOJB30BaTh MPU OCBOCHUW 3HAHUN NPUEMBI JIOTUYECKOTO MBIIIJICHUS (aHalv3a, CUHTE3a, CpPaBHEHUs, KiacCU(UKAIWU,
0000111eHNsT), paCKPBIBATh CMBIC]I OMOJOTUYECKUX MOHATUN (BBIIETATh X XapaKTepHbIC MPU3HAKH, YCTAHABIMBATH CBS3U C JIPYTUMU
MIOHATUSIMU );

OMpPENeNATh LEeIU ACATEILHOCTH, 3aJaBas MapameTpbl U KPUTEPUU HUX JOCTHKEHHS, COOTHOCUTH PE3YJIbTaThl JEATECIbHOCTU C
MOCTaBJICHHBIMHU 1EJISIMU;

MCIIOJIb30BaTh OMOJIOTUUYECKHE MOHATUS JIJIs1 OOBSICHEHUS (DAKTOB M SIBICHUM KHBOU MPUPOIBI;

CTPOUTH JIOTUYECKUE PACCYKICHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, 10 aHAJIOTUH), BBISBISATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B
paccMaTpUBAEMBIX SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTh CXEMHO-MO/IEIbHBIE CPEJICTBA IS IPEACTABICHHUS CYIIECTBEHHBIX CBSI3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKUX
00BEKTax, a TAaK)Ke MPOTUBOPEUHI Pa3HOTO POJIa, BBISIBICHHBIX B PA3TUYHBIX HH(POPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaThIBaTh MUIAH PEIICHHS POOJIEMBI C YIETOM aHAIM3a UMEIOIIUXCSI MaTepUaIbHBIX U HEMaTepHATbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBHI B JIESITEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM, OLICHUBATh PUCKU MOCIEACTBUM AESTEIbHOCTH;

KOOPAMHUPOBATH U BBIMOJHATH pa0OTy B YCIOBUSIX PEAIbHOT0, BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.



2) 6a3oBbIe HCCaeN0BATEIbCKHE el CTBHS:

BJIJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIBCKON M MMPOCKTHOM MEATeTFHOCTH, HaBBIKAMH pa3pelieHus Mpo0eM, CIIOCOOHOCTRIO U
TOTOBHOCTBIO K CAMOCTOSITEJIbHOMY MTOMCKY METOJIOB PEIICHUS MPAKTUUECKUX 3a/1a4, IPUMEHEHHUIO Pa3IUYHbIX METOJIOB TO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHBIE BUJBI JCATEIBHOCTA MO TOJYYEHHMIO HOBOTO 3HAHHWSA, €r0 HMHTEpIpeTalu, MpeoOpa3oBaHUI0 U
MIPUMEHEHUIO B YICOHBIX CUTYAIIUSIX, B TOM YHCJIE TIPU CO3JIaHNN YUISOHBIX U COITMAIBHBIX MPOEKTOB;

(GhopMHUPOBATH HAYYHBIN TUT MBIIIJICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH, KITFOUYEBBIMU TIOHITHIMHU U METOJIaMU;

CTaBUTb U (HOPMYITUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON 1eATENbHOCTH U )KU3HEHHBIX CUTYAIUX;

BBISIBJISITh IPUYMHHO-CIIE/ICTBEHHBIE CBSI3U U aKTYalIM3UPOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PEIICHHMS], HAXOIUTh apTryMEHTBI J1JI51
JI0Ka3aTeNIbCTBA CBOUX YTBEPIKICHUH, 3a]1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMOJIYICHHBIC B XOJI€ PEIICHHS 3a/1a4dl PEe3yJIbTaThl, KPUTUYECKHA OIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH
W3MEHEHHUE B HOBBIX YCIIOBHUSX;

JlaBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH MPUOOPETEHHBIH OIIBIT;

OCYIIECTBJISTH IeJICHANPABIICHHBIN TTOUCK TIEPEHOCA CPEICTB U CIIOCOOOB JIEHCTBUS B MPOGECCUOHANBHYIO CPENY;

YMETh IEPCHOCHUTH 3HAHUS B TTO3HABATEIIBHYIO U MTPAKTUUYECKYIO 00JIACTH KU3HEACITCIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI M3 PA3HBIX MIPEAMETHBIX 00IaCcTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJJiaraTb OPHWTHHAJIBHBIC TOIXOJbI W PEIICHHs, CTaBUTh MPOOJEMBI M 3a1adyH, JOMYCKAOIINE
aNbTEPHATUBHBIC PEIICHMUSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCA B PA3JIMYHBIX HMCTOYHMKAX HHPOpMaIMH (TEKCTe Y4eOHOro mnocoOus, HAy4yHO-TIOMYJSPHOW JuTeparype,
OMOJIOTUYECKHUX CTIOBApPSIX W CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3axX MaHHBIX, B MIHTEpHETE), aHATU3UPpOBaTh WH(DOPMAITUIO PA3TUIHBIX
BUJIOB U (hOPM MpECTaBICHUS, KpUTUUYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HETIPOTUBOPEUNUBOCTH;

hopMyIHpPOBaTh 3aIIPOCHI M MPUMEHSTH PA3IUYHbIC METO/IBI IPU TOMCKE U 0TOOpE OnoIorHuecKoi nHpopMaIui, He0OX0UMOM JIJIs
BBITIOJIHEHUSI YYCOHBIX 337124,

MpUOOpETaTh OMBIT WCIOJIB30BaHUS MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO
WCITOJIB30BAHUS PA3TUIHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSTEIILHO BBHIOMPATHh ONTUMAIIbHYIO (pOpMY TIpencTaBiieHus] Ouojgorndeckoit nadopmaruu (Cxembl, rpaQuKu, TuarpaMmbl,
TaOIUIIBI, PUCYHKH U IPYTOE);



MCIIOJIb30BaTh HAYYHBIM S3BIK B KA4E€CTBE CPEACTBA MpH paboTe ¢ OUONOrHYecKON HH(POpMAIUEil: MPUMEHSATh XUMUYECKUE,
busznueckue M MareMaTH4ecKhe 3HaKd M CHMBOJBI, (OpMyIibl, abOpeBUaTypy, HOMEHKIATYpPY, MCIIOJIB30BaTh W MPeoOpa3OBHIBATH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJIa/ICTh HABBIKAMU PACO3HABAHHUSA U 3alIUTHI HHGOpMALIMK, HHPOPMAITMOHHOM 0€30MaCHOCTH JIMYHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH 1eHCTBUSIMU:

1) obmenme:

OCYUIECTBJISITh KOMMYHHUKAIIMHU BO BceX cepax >KM3HU, AKTUBHO y4aCTBOBAThH B INAJIOTE UITU TUCKYCCHUU 110 CYIIECTBY 00CykKaaeMoi
TeMbl (YMEHHE 3a]1aBaTh BOMPOCHI, BHICKA3bIBATH CY>KJEHUSI OTHOCUTENILHO BBIMOJIHEHUS MIpejiaraeMoi 3a/1auu, YYUThIBaTh HUHTEPECHI U
COTJIACOBAHHOCTD MO3UIUI IPYTUX YYaCTHUKOB AMAJIOTa WK AUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CPE/ICTBAa OOIICHMS, MOHMMATh 3HAYEHHE COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HHWKHOBEHUS
KOH(JIMKTHBIX CUTYaIlHi, yMETh CMATYAaTh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CIIOCOOAMM OOLIEHMS U B3aMMOAECHCTBUSI, TOHUMATh HAMEPEHUs APYTUX JIIOJEH, MPOSBIATh YBAKUTEIBHOE
OTHOILIEHHE K COOECEAHHUKY U B KOPPEKTHOUN popme popMyIupoBaTh CBOM BO3PAKECHHUS,;

pa3BEPHYTO M JJOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCTIOIH30BAHUEM SI3BIKOBBIX CPEJ/ICTB.

2) cOBMeCTHAs eSITeJIbHOCTh:

MOHMMATh W HMCIOJh30BaTh MPEUMYIIECTBA KOMAHIHON M WHAMBUAYAIbHON pabOTHI MPU PEUICHUH OMOIOTUYECKOW MPOOIIEMEI,
000CHOBBIBaTh HEOOXOIUMOCTh TPUMEHEHUS TPYITIOBBIX (HOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BbIOMpATh TEMATHUKY U METObl COBMECTHBIX JCHCTBHI ¢ yU€TOM OOIIMX UHTEPECOB U BO3MOKHOCTEH KaXKIOTO YiI€HA KOJUIEKTHBA;

MPUHUMATD [T COBMECTHOM JeSITeIbHOCTH, OPTAaHU30BBIBATh U KOOPAMHUPOBATH JIEHCTBUS IO €€ JOCTHKCHHIO: COCTABIIATH IUIaH
JNEUCTBUMN, pacIpeeNsITh POiH C Y4ETOM MHEHU YYaCTHUKOB, 00CYKIAaTh pPe3ylIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh KAYECTBO CBOET0 BKJIAJa U KaXKJIOr0 yYaCTHUKA KOMaH/bl B OOIIMI pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

npeJiaraTb HOBbIE MPOEKTHI, OLIEHUBATH UAEH C MO3UIMH HOBU3HbI, OPUTMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETMUYECKOE MOBEACHUE B PA3JIMYHBIX CUTYalUsX, MPOSIBISATh TBOPUECTBO U BOOOpAKEHUE, OBITH
WHUIIAATHBHBIM.

OBiaieHHe YHUBEPCAJbHBIMHU PEryJsiTAHBHBIMH 1€CTBUSIMH:

1) camoopraHu3anusi:

MCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUSA JUISl BBISIBJICHUS MPOOJIEM U UX PELICHHS B )KU3HEHHBIX U YYEOHBIX CUTYaIIHX;

BEIOMpATh HA OCHOBE OMOJIOTHYECKHUX 3HAHUN 1I€TIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICUCTBUSAX M MOCTYMKAX MO OTHOIICHHIO
K )KUBOU MPHUPOJIE, CBOEMY 3[IOPOBBIO U 3JIOPOBBIO OKPY KAFOIIIHX;



CaMOCTOSITENIBHO OCYIIECTBIISITh MO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIATH MPOOIEMBbI, CTABUTh U ()OPMYIUPOBATH COOCTBEHHBIE
3aJa4i B 00pa30BaTEIbHOM NEATEILHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSTENIbHO COCTaBJIATh IUIAaH PEHICHUs MpOOJEeMbl C YYETOM HMMEIOUIUXCS PECypcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U
MPEANIOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOUYTECHUH;

Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (POPMHUPOBAHUIO M MPOSBICHUIO IUPOKON 3PYIULMHU B Pa3HbIX O0JACTAX 3HAHWUN, MOCTOSHHO IMOBBILIATH CBOM
00pa3oBaTeNbHbIN U KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHUBBI B IESITEIBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIa/ICTh HaBBIKAMU I103HABATEIbHONW peQIEKCUM KaK OCO3HAaHHUS COBEPILIAEMBIX JCHCTBUII M MBICIUTENBHBIX IPOLIECCOB, MX
PE3yNbTATOB U OCHOBAaHUM, UCIIOJIB30BaTh MPUEMBI PEPIIEKCUU ISl OUEHKH CUTYyallud, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MPUHUMATh MOTUBBI U apIYMEHTHI APYTUX IIPU aHAJIU3E PE3yJIbTAaTOB ACSITEIbHOCTH;

3) npuHATHE Ce0sT M APYTHX:

NPUHUMATD ce0sl, MOHUMAsi CBOM HEIOCTaTKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apPIYMEHTHI IPYTUX IIPHU aHAJIM3€E PE3YIbTAaTOB JEATEIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYIMX HA OMIMOKHU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € O3UIMH JPYrOro YesloBeKa.

HPEIMETHBIE PE3YJIBTATDBI

[IpeameTHsbie pe3ynbTarsl ocBoeHus nporpaMmmbl COO mo 6uonoruu Ha 6a30BOM YPOBHE BKIIIOUAIOT crieliupuiecKre 1isi y4eOHOro
npenMera «bruonorusd HaydHble 3HAHUS, yMEHHSI U CIOCOOBI IEHCTBU 110 OCBOCHHIO, MHTEPIIPETALIMU U TPEOOPA30BAHUIO 3HAHUM, BUIBI
AESITeIbHOCTH 10 OJyYEHHUI0 HOBOT'O 3HAHUS U MPUMEHEHUIO 3HAHUH B pa3IMUHbIX yU€OHBIX CUTYaAIUAX, a TAKXKE B peaIbHBIX )KU3HEHHbBIX
CUTYalIMsIX, CBSI3aHHBIX ¢ OMoJiorueil. B mporpammMe npeameTHbIe pe3yIbTaThl IPEACTABICHBI MO roAaM 00yUeHHUs.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorusy ¢ 10 kaacce NOMKHBI OTpaXaTh:



c(hOPMUPOBAHHOCTh 3HAHWW O MECTE W POJM OMOJIOTHMH B CHUCTEME HAyYHOTO 3HAHHS €CTECTBEHHBIX HayK, B (popMuUpOBaHUHU
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHHBI MHUpPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMOJIOTHH, PYHKIIMOHAIBHON IPaMOTHOCTH Y€JIOBEKa JUIsl pelICHUs )KU3HEHHBIX 3a/1a4;

yYMEHHUE PaCKPBIBATh COACpKaHWE OMOIOTMYECKUX TEPMUHOB U MOHSATUMN: KU3Hb, KJIETKA, OPraHu3M, MeTaboau3M (0OOMEH BEIIEeCTB
Y MPEBPAIllCHUE SHEPTUH ), TOMEOCTA3 (CaMOPETyJISII ), YDOBHEBAsI OpraHU3aIlusl )KUBBIX CUCTEM, CAMOBOCIIPOU3BEICHUE (PEMTPOTYKIIHS),
HACJIEICTBEHHOCTh, UK3MEHYMBOCTh, POCT U Pa3BUTHUE;

yMEHUE Wu3JaraTh OMOJOTHYECKUE TEOpUH (KJIETOYHasi, XPOMOCOMHAas, MYTallMOHHAs, LEHTpaJbHAas J0rMa MOJIEKYJSPHOM
ouosiorun), 3akonsl (I'. Mengens, T. Moprana, H. . BaBusioBa) u ydeHus (0 1ieHTpax MHOTOOOpa3us U MPOUCXOKIACHUS KYJIbTYPHBIX
pactenuit H. Y. BaBunoBa), onpenensats rpaHuIlbl UX MPUMEHUMOCTH K )KUBBIM CUCTEMaM;

YMEHHE BIIaJIETh METOJaMU HAy4YHOTrO MO3HAHUS B OWOJIOTHUU: HAOIIOJCHUE U ONUCAHUE JKUBBIX CUCTEM, MPOILECCOB U SIBICHUM,
OpraHu3allvs U MPOBEJICHUE OMOJIOTHYECKOr0 IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKy UCCIIETyEMbIMU
BEJIMYMHAMU, OOBSICHEHHE TIOJYUYEHHBIX PE3YJIbTATOB, UCIIOJIb30BAHHBIX HAYUHBIX MOHATHI, TEOPUI U 3aKOHOB, YMEHHE JI€JIaTh BHIBOIbI
Ha OCHOBAHHHM MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIACIATh CYIIECTBEHHBIC MPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT, OJAHOKJIECTOUHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB, OCOOEHHOCTH IIPOLECCOB: OOMEHAa BEUIECTB M NPEBPAILICHUS HIHEPIrUM B KIETKE, (POTOCHHTE3a, IJIACTUYECKOTO H
ASHEPreTUYECKOro oOMeHa, XeMOCUHTE3a, MUTO3a, ME03a, OIUIOJOTBOPEHUS, PA3MHOXKEHUS, UHIUBUIYAIIBHOTO Pa3BUTHUSI OpTaHU3Ma
(oHTOTEHE3);

yMEHHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJI1 00BSICHEHUS] OMOJIOTUYECKUX MPOILIECCOB U SIBJICHUM, JJIA MPUHATHS TPAKTUYECKUX
pELIeHU B TOBCETHEBHOM )KM3HU C LIEbI0 00ecTieueHrs 0€301aCHOCTH CBOETO 3/I0POBbsI M 3[I0POBbs OKPYKAIOUIUX JHOJEH, COOTIOICHUS
HOPM TpPaMOTHOTO TIOBEJEHUSI B OKpYKAIOIIeW MNPUPOJHOU cCpeae, MOHMMaHUE HEOOXOJUMOCTH UCIOIb30BaHUS JOCTHXKCHUN
COBPEMEHHOM OMOJIOTHH U OMOTEXHOJIOTHH JIJIsl PAIMOHAIEHOTO TTPUPOOTIOIH30BaHNUS,

YMEHHUE pEelIaTh 3JIEMEHTApHBIE TeHETUYECKHUE 3aJaud Ha MOHO- M JUTMOPHUIHOE CKpEelIMBaHUE, CIEIJICHHOE HaclieJ0BaHUE,
COCTaBJISITHh CXEMbl MOHOTHOPUTHOTO CKPEIIUBAHUS JJIS TIPE/ICKa3aHus HAacIe0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATHh JA0OpAaTOpPHBIE U TMPaKTHUECKHUE paboOThl, COOMIOJATh MpaBujia MpU padoTe ¢ y4yeOHBIM M J1A0OPATOPHBIM
000opy10BaHUEM;

yMEHHUE KPUTUIECKU OLICHUBATh M MHTEPIIPETUPOBATH MH(HOPMAIINIO OMOJIOTHYECKOTO COICPIKAHUS, BKIIOUAOIIYIO TICEBIOHAYYHbIE
3HAHUS W3 PA3IUYHBIX HCTOYHHKOB (CpPEACTBA MAacCOBOM HMH(OpMAIUM, HAYYHO-TIOMYJISIPHBIC MaTepUalibl), 3TUYECKHE aCHEKThI
COBPEMEHHBIX UCCEIOBAHUN B OMOJIOTHH, MEAUIINHE, OMOTEXHOJIOTHH;



YMEHHE CO3[1aBaTh COOCTBEHHBIE MUCHbMEHHBIE M YCTHBIE COOOIIEHHs, 00001as OMOJIOrHYECKy0 HH(POPMAIUIO U3 HECKOJIBKHX

HCTOYHHKOB, I'PaMOTHO UCITI0JIb30BAaTh MOHSITUHHBIN armapar OMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosunuecTBO 4acos DJIeKTPOHHbBIE
HaumeHnoBanme pa3aesioB U TeM udpoBbie
Ne n/n Pt Kounrpoabusie IIpakTuueckue (witcpp )
NMpOrpamMmbl Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
1 buonorus kax Hayka 2 0.5 https://m.edsoo.ru/7f41c292
2 JKuBble cuCTEMBI M UX OpPraHU3aliys 1 bubmmorexa [JOK
p 1t https://m.edsoo.ru/7f41c292
3 XUMUUYECKUN COCTAB U CTPOEHUE KIIETKU 8 1 Bubmaorexa IJOK
p https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
4 IKH3HEACATENEHOCTE KIICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHuoxeHne 1 MHAUBUIYaTbHOE PA3BUTHE 5 1 bubnmnoreka [JOK
OpraHu3MOB https://m.edso0.ru/7f41c292
5 HacnencTBeHHOCTH U HI3MEHUYHUBOCTD 8 15 bu6mmoreka [IOK
OpPraHHU3MOB ' https://m.edsoo.ru/7f41c292
5 Cenekiust opranu3mMoB. OCHOBBI 3 bubnunoreka [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
8 Pesepsroe Bpems 1 https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34 0 4
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
DJIeKTPOHHbIE HNuaukaropsl @I
Hara uudgposbie
KosanuecTBo yacos u3ydyeHusi oOpa3zoBaTesbHbIE
Ne pecypcbl
Tema ypoka
n/n yp
Kourpo  IIpakTn
Bcero JbHbIE YyecKue
padorel  padoThHI
OO11ast TpaMOTHOCT®;
bubnuotexa [HOK HEOPMALTHOHHAS,;
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122 COMIILIOTEDHAS: ’
https://m.eds00.ru/863e632a pras,
KOMMYHUKATHUBHAS.
Meto1bl TO3HAHUS )KUBOU TPUPOJIBI. OO01mast T paMOTHOCT®;
[TpakTuueckas padorta Ne 1 nH(pOpMaLMOHHAS;
2 «ﬁcnonwommﬁe a3JIMYHBIX 1 0.5 bubmorexa LOK KOS/I)HII:IOTG Hasl;
p ' https://m.eds00.ru/863e6122 PHa,
METO/IOB IPU U3yYEHUU KOMMYHUKATUBHAS.
OMOJIOTMYECKUX O0OBEKTOBY
OGm1as TpaMOTHOCTb;
3 buonoruueckue cucTeMsl, MPoOILECCHI 1 bubnmnoreka [JOK nH(popManMoOHHAas;
U UX U3y4YCHHE https://m.eds00.ru/863e6564 KOMITbIOTEpHAS;
KOMMYHUKATHUBHAS.
OO11ast TpaMOTHOCT®;
4 XUMHUYECKHH cOCTaB KJIeTKU. Boma u 1 bu6mmoreka [IOK nH(pOpMaIMOHHAS;
MUHEpaIbHBIE COIU https://m.eds00.ru/863e674e = KOMITbIOTEpHAS;
KOMMYHUKATUBHAS.
OO6mr1ast r(paMOTHOCTB;
bubnmoreka [JOK nH(pOpMaIMOHHAS;
5 benku. CoctaB u cTpoeHne OeIKOB 1 ’
p https://m.eds00.ru/863e6b72 kommbIOTEpHAS,

KOMMYHUKAaTHBHas.
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depMeHThI — OHOJIOTHYECKHE

OO01mast rpaMOTHOCT®;

karanu3atopsl. JlabopaTopHas nH(pOpMaIIMOHHAS;

5 pabora Ne 1 «/3ydenue 05 bubmuorexa [JOK KOMITbIOTEpHAS;
KaTAIUTUYECKOU aKTUBHOCTHU ' https://m.eds00.ru/863e6b72 koMMyHHKATHBHASI.
(dhepMeHTOB (Ha MpUMepe aMUIIa3hl
WJTU KaTajasbl)»

OO61ast rpaMOTHOCT®;

v VrteBosr. JHIHALI bu6nmoreka [IOK nH(popManMoOHHas;

https://m.eds00.ru/863e6870 KOMIIBIOTEpHAS,
KOMMYHUKATHUBHAS.
OO01mast rpaMOTHOCT®;
8 Hyxkneunosbie kucnorsl. ATO BHGJ_IHOTeKa HOK MH(OpMAIHONHAs;
https://m.eds00.ru/863e6d5C KOMIBIOTEpHAS,
KOMMYHHKATHBHASI.
OO01mast rpaMOTHOCT®;

9 Ucropust u MmeToIbI H3ydEeHUS bubnnoreka [HOK nH(popManoOHHAas;

xietku. Kierounas reopust https://m.eds00.ru/863e6e88 koMITbIOTEpHAS;
KOMMYHUKATHUBHAS.
OO61mas rpaMOTHOCT®;
10 Krnerka kak menoctHas xuBas nH(pOpMaIMOHHAS;
cucrema KOMITbIOTEpHAS;
KOMMYHHKATHBHASI.
CrtpoeHue 3yKapuOTHIECKON KIIETKH. OGm1ast TpaMOTHOCTb;
Jlaboparopnast pabota Ne 2 nH(popManuoOHHas;
«I/I3yqu1/Ie CTpPOCHHS KJICTOK Bubnuoteka ]_IOK KOMIIbIOTCPHA,

11 pacTeHui, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0 ~KOMMyHUKaTUBHA.
OakTepuit oI MUKPOCKOIIOM Ha https://m.edso00.ru/863e716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OMHUCaHUE»

OO0m1as TpaMOTHOCTB;

12 OOMeH BelecTB WIH MeTabO0JIH3M buGnnorexa LIOK MH(OpMAIHOnHAs;

https://m.eds00.ru/863e766¢c KOMIBIOTEpHAS,

KOMMYHUKAaTHBHas.
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OO01mast rpaMOTHOCT®;

nH(pOpMaIIMOHHAS;
13 ®dotocunTe3. XeMOCHHTE3 bubmorexa [JOK $opua
https://m.eds00.ru/863e7¢98 = koMITBIOTEpHAS;
KOMMYHHKATHUBHASI.
OO61ast rpaMOTHOCT®;
o b K WH(POPMAILIMOHHAS;
14 DHepreTUYecKuii 0OMeH H6J_]HOTeKa 1o opman
https://m.edsoo.ru/863e7aae = KOMIBIOTEpHAS,
KOMMYHHKATHUBHASI.
JKu3HEeHHBIN UK KIIeTKH. [lenenue OO011ast rpaMOTHOCTB;
KieTku. Muto3. JIaboparopHas nH(pOopMaIIMOHHA,
15 abora Ne 3 <<Ha6JHozLIZ:HI/Iep MHUTO3a B 0.5 bubmorexa LOK KOE[)HII))IOTG Hasl;
P ) ' https://m.edsoo.ru/863e7dc4 pHas,
KJIETKaX KOHYMKA KOPEIlIKa JIyKa Ha KOMMYHHKATHBHASI.
TOTOBBIX MUKpOIIpenapaTax»
OO01mast rpaMOTHOCT®;
16 buocunres 6enka. Peakums bubmuorexa [JOK nH(popMalMoOHHAas;
MaTpUYHOIO CUHTE3a https://m.eds00.ru/863e796e = KOMITbIOTEpHAS;
KOMMYHHKATHBHASI.
OO61ast rpaMOTHOCT®;
bubmuotexa [JOK uH(pOpMaIlOHHAS;
17 Tpancnsius — O6uocuHTes Oenka ’
p H https://m.eds00.ru/863e796e = KOMITbIOTEpHAS;
KOMMYHHKATHBHASI.
OGm1ast TpaMOTHOCTb;
18 Hexnerounsie popmbl )KU3HU — bubnmnoreka [JOK nH(popManuoOHHAas;
BHPYCHI https://m.eds00.ru/863e7540 KOMITbIOTEpHAS;
KOMMYHHKATHBHASI.
OO61mast rpaMOTHOCT®;
bu6mmoreka [JOK HHGOPMAIHOHHAS,
19 DopMBbl pa3MHOXKEHHS OPTaHU3MOB https://m.eds00.ru/863e81b6 COMIILIOTEDHAS: ’
https://m.edso00.ru/863e831e OMIILIOTEPHA,
KOMMYHHKATHBHASI.
OO0m1as TpaMOTHOCTB;
. b K HH(pOPMAILIMOHHAS;
20 Meiios ubauoreka 110 dbopmarg
https://m.edsoo.ru/863e7f4a = koMIBbIOTEpHAS;

KOMMYHUKATHBHAs.
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OO6pa3zoBaHue 1 pa3BUTHE TOJIOBBIX

OO01ast rpaMOTHOCTB;

KJ1eToK. OII010TBOPEHHE. uH(POPMALMOHHAS;
21 Jlaboparopuas padota Ne 4 05 bubaunoreka [JOK KOMITBIOTEPHAS,
«M3ydeHne cTpOeHUs NOJIOBBIX ' https://m.eds00.ru/863e81b6 KOMMyHHKATHBHASI.
KJIETOK Ha FTOTOBBIX
MHUKpOITpernaparax»
OO61ast rpaMOTHOCT®;
29 NuauBunyanbHOE pa3BUTHE bubnnoreka HOK nH(pOpMaLOHHAS;
OpraHu3MOB https://m.eds00.ru/863e8436 KOMITIbIOTEpHAS;
KOMMYHHKATHBHASI.
OO01mast rpaMOTHOCT®;
23 I'enetnka — Hayka o bubnnorexka HOK uHGOPMAaLMOHHAS;
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.eds00.ru/863e86f2 kommbprOTEpHAS;
KOMMYHHKATHBHASI.
OO01mast rpaMOTHOCT®;
3aKOHOMEPHOCTU HACTIEAOBaHUS
24 HpW3HAKOB. MOHOMHGPHIHOE bu6nmoreka [IOK nH(popManoOHHAas;
p ' p https://m.eds00.ru/863e8878 = koMITbIOTEpHAS;
CKpEILMBAaHNE
KOMMYHHKATHBHASI.
OO61mas rpaMOTHOCT®;
JurnOpuiHoe cKpeuBanyue. 3aKkoH
bubmuotexa [JOK nH(pOpMaIMOHHAS;
25 HE3aBUCHUMOTI'O HACJIEA0BAHUS
https://m.eds00.ru/863e89a4 = koMIbIOTEpHAS;
MPU3HAKOB
KOMMYHHKATHBHASI.
CuernieHHOE Hacle0BaHNe OO611ast rpaMOTHOCT®;
npu3HakoB. JlaboparopHas pabota Ne nH(popManuoOHHas;
26 5 «M3y4yeHue pe3yapTaToB 05 bubnmnoreka [JOK KOMIBIOTEpHAS,
MOHOTUOPUAHOTO U AUTHOPHUIHOTO ' https://m.eds00.ru/863e8c60 KOMMYyHHKaTHBHAsI.
CKpEIMBAaHUA Y Ip030(UIIBI HA
TOTOBBIX MUKpPOIIpenapaTax»
OO61mast rpaMOTHOCT®;
27 I'enetuka nmona. HacnenoBanue bubnmoreka [JOK nH(popManoHHasl;
MIPU3HAKOB, CUEIICHHBIX C II0JIOM https://m.eds00.ru/863e8c60 kommBIOTEpHAS,

KOMMYHUKAaTHBHas.
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MN3menunBocth. Henaciencresennas

OO01ast rpaMOTHOCTB;

M3MEHUYUBOCTh. JlabopaTopHas nH(pOpMaIIMOHHAS;
28 pabota Ne 6. zydyenue 1 05 bubmuorexa [JOK KOMITbIOTEpHAS;
MOIU(PHUKAITMOHHON U3MEHUNBOCTH, ' https://m.edsoo.ru/863e8efe = kOMMyHHKATHUBHASI.
MMOCTPOCHUE BApUALIMOHHOTO psifia U
BapHAllMOHHOW KPUBOM»
HacnenctBenHas H”3MEHYMBOCTb. OO111ast TPaMOTHOCT®;
29 Jlaboparopnas padota Ne 7. «AHanu3 1 05 bubnnoreka HOK nH(pOpMaLOHHAS;
MyTaIui y 1po30¢uibl Ha TOTOBBIX ' https://m.edsoo.ru/863e8efe = kommbIOTEpHAS;
MHUKpOIIpenapaTrax» KOMMYHHKATHBHASI.
OO01mast rpaMOTHOCT®;
bubnuorexa [JOK nH(popMaMoOHHAas;
30 P'enerika uenoseia ! https://m.eds00.ru/863e8d78 komIbIOTEpHAS;
KOMMYHHKATHBHASI.
PesepBHblii ypok. OG00LIEHHE 110 OOG1mast rpaMOTHOCTb;
31 TeMe «HaciencTBeHHOCTh U 1 nHpopmanHonHas;
KOMITbIOTEpHAS;
W3MEHYMBOCTH OPTraHU3MOBY
KOMMYHHKATHBHASI.
OO61mas rpaMOTHOCT®;
bubmuotexa [JOK nH(pOpMaIMOHHAS;
32 Cenekuis Kak Hayka i npouece . https://m.eds00.ru/863e9214 koOMIIbIOTEpHAS;
KOMMYHHKATHBHASI.
OGm1ast TpaMOTHOCTb;
33 MeToabl ¥ TOCTHIKEHUS CEJIEKIINU 1 bu6nuoreka [IOK nH(popManuoOHHas;
pPacTeHHH U KUBOTHBIX https://m.eds00.ru/863e9214 koOMITBIOTEpHAS;
KOMMYHHKATHBHASI.
OO61mast rpaMOTHOCT®;
34 buoTtexHonorus kak oTpacib 1 bubnmoreka [JOK uH(pOpMaIMOHHAS;
IIPOU3BO/ICTBA https://m.eds00.ru/863e9336 KOMIbIOTEpHAS;
KOMMYHHKATHBHASI.
OBILIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

YUYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
* buonorus: 10-11 kmacc: 6a30BbIi ypoBeHb: yueOnuk, 10 kinace/ benseB JI.K. OOmras Ouonorus. M. [IpocBenienue
METOJIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISA
1.Myprta3un I1.P. AktuBHBIE popMBbl 00yueHus ouosoruu M., [Ipoceemienue, 2007.
2. Jlepnep I'.H. buosnorus [loypounsie TecTsl 1 3a1anus M., AkBapuyMm, 1998
3. XKypnan «buoJiorus B IKoJIe»
4. «OtkpbITas ouonorus» -CJII — quck koMmrnanuu « DU3UKOH»
5.AxkumoB C.U. u ap. buonorus B Tabnmiiax, cxemax, pucyHkax. ¥Y4eObHo-o0paszoBarenbHas cepusi. — M: Jluct-Hrio, 2004. — 1117c.
6.buonorus: CrnpaBounuk mkosbHuka u cryaeHta/llon pen. 3.bpema u U.Meiinke; Ilep. ¢ Hem. — 3-e u3n., crepeotun. — M.: Jlpoda,
2003, c.243-244.
7.boaroa N.B. CoopHuk 3a1ay no oOmiel OMOJI0TUU ¢ peleHus MU i1 noctynarmux B By3sl. — M: OO «OHUKC 21 Bek», «Mup u
oOpazoBanuey, 2006. — 134c.
8.bopzona 3B, Jlaraece AM. /lunaktuueckue matepuaisl o 6uosnoruu: Meroaundeckoe nocodue. (6-11 ki) - M: TL «Cdepa», 2005. —
126¢.
.9.Eroposa T.A., KitynoBa C.M. OcHoBbl Ouotexnosioruu. — M.: U1 «Akanemusi», 2004. — 122c.
10.JIepuep I'.1. O6mias 6uonorus (10-11 knaccen): [Hoaroroska k EI'D. KontponsHbie u camoctostenbHbie padotel/ .M. JIepuep. — M.:
Oxcmo, 2007. — 240c.
11.Mapkuna B.B. O6mas 6uonorus: yuednoe nocooue/ B.B.mapkuna, T.FO. Tarapenko-Ko3muna, T.I1. [Topamosckas. — M.: Jlpoda,
2008. — 135c.
12.Heuaesa I'.A., ®enopoc E.N. Okonorus B sxcnepumenTax: 10 — 11 kmaccel: Metogudeckoe nmocodue. — M.: Benrtana-I"pad, 2006. —
254c¢.
13.HoBoxenos FO.W. ®dunernueckas 3Boitorus yenoBeka.— ExkatepunOypr, 2005. — 112¢.
14.Cusornazo H.W., Aradgonora N.b., 3axaposa E.T. O6miast ouonorus. bazosiit yposens. 10 — 11 kiace. — M.: IIpoda, 2005. — 354c.
15.®enopoc E.N., Heuaesa I'.A. Dxosorust B akcnepumenTax: yueo. [Tlocodue mis yuammxces 10 — 11 k1. oOmeo0OpazoBar. YupexxaeHui.
— M.: Benrana-I'pad, 2005. — 155c.
16.9xonorust: Cuctema 3a1aHuii 1J1s1 KOHTPOJISL 0053aTEIbHOIO YPOBHS MMOJATOTOBKH BBITYCKHUKOB cpeaneit mkoibl/ ABT. B.H. Ky3Henos.
— M.: Benrtauna-I'pad, 2004. — 76c.
17.9xonorus B 3kcniepumenTax: 10 — 11 kmaccel: MmeToaudeckoe nmocooue. — M.: Benrana-I"pad, 2006. — 234

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET



1. https://bio-oge.sdamgia.ru/
2. Poccwuiickas anexktponHas mikona. https://resh.edu.ru/. Buneoypoku u TpeHakepsl 1o OHOJIOTHH.

3. http://college.ru/biologiya/ http://www.sbio.info http://www.greeninfo.ru/ 4. http://www.theanimalworld.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIHHEYEHUE OBPA3OBATEJIBHOT'O TPOLHECCA

YYEBHOE OBOPYJOBAHHUE
CnpaBo4HbIC TaOIUIIBI.

["'oToBBIE MUKpOTIpEIAPATHI.
['epGapun.

OBOPYJIOBAHMUE JIJ151 NPOBEJEHUA JIABOPATOPHBIX, IPAKTUUYECKUX PABOT, JEMOHCTPAIIUIA
TepmomeTpsl, Bechl, yamiku [letpu, mpoOupku, MeH3ypku. JIyIibl, CBETOBbIE MUKPOCKOIIBI.

WNuTepakTuBHas 1ocka. MynbTUMEIUUHBIN IPOEKTOP.



