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MNOACHUTEJbHAS 3AIINCKA

[Ipu pazpaboTke mporpaMMbl MO OHOJOTHHM TEOPETHUECKYIO OCHOBY JUIS OIPEEIICHUS
MOJXO0A0B K (popMUpOBaHHIO cojepKaHus ydeOHOro mpeamera «bBHONOTHS» COCTaBUIM:
koHnenrtyanbHble nosoxkeHnss @I'OC COO o B3auMOOOYCIOBICHHOCTH IEJIEH, COJepKaHMUA,
pe3ynbpTaToB 0Oy4deHUss U TpeOOBaHMN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, TOJOXKEHHUS 00
Oo0mMX HEeTsIX W MPUHIHUIAX, XaPaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CHCTEMBI CPEIHETrO
obmiero obpaszoBanus B Poccuiickoit denepannu, a TakKe MOJIOKEHUS O crienu(uKe OUOJIOTHH,
e 3HAaYCHWU B IMO3HAHWU KUBOW MPHUPOIBI M OOECIIEYCHUH CYIIECTBOBAHUS YEJIOBEUYECKOTO
oOmectBa. CoriacHO Ha3BaHHBIM TOJIOKEHUSM, ONIPEETICHBI OCHOBHBIE (D YHKITHH IPOTPaMMBI 10
OHMOJIOTHH U € CTPYKTYpa.

[Tporpamma o Ouosioruu naét mpencTaBlIeHue o 1EesIX, 00 00IIel cTparerun ooydeHus,
BOCIIMUTAHUS W pa3BUTHsI OOy4aromuxcs cpencTtBamMu ydyeOHoro mpeamera «buomorus,
onpezenseT o0s3aTeNbHOE NPEAMETHOE COJIEpKAaHUE, €ro CTPYKTYpYy, paclpelesieHue 0
paszenaM U TeMaM, PEKOMEHJIyEeMYIO IOCJIe0BaTeIbHOCTh M3y4eHHUs] y4yeOHOro marepuaia ¢
YU€TOM MEXIPEJAMETHBIX H BHYTPUIIPEAMETHBIX CBSI3€H, JIOTUKA 00pa30BaTENBHOTO TpoIiecca,
BO3PACTHBIX 0COOEHHOCTEN 00yUYarOIINXCS.

B mporpamme 1o OHONOTHH TakKe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM
JUYHOCTHBIM, METAlpPEAMETHBIM M TPEIMETHBIM pe3ylbTaTaM oOydeHHs B (popMUpOBaHHUH
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHHOM JEATETHHOCTH/YICOHBIX NEHCTBUI 00YJarOIIUXCS 0
OCBOEHHIO COJIepKaHNs OMOJIOTHYECKOTO 00pa30BaHUsI.

B mporpamme no Ouonorum (10—11 kmaccel, 0a30BbIN ypOBEHB) peaqu30BaH MPUHIIMII
MIPEEeMCTBEHHOCTH B H3y4eHUHU Ouosoruu, Omaromapss 4emy B HeW MpocMaTpuBaeTCs
HaIpaBJIEHHOCTh HA Pa3BUTUE 3HAHUI, CBSI3aHHBIX ¢ (POPMHPOBAHUEM €CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMil  JUYHOCTH, OKOJOTMYECKOTO  MBIIIJICHUS,
MPEJICTaBICHU O 370pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpyKarouei
npupoiHoi cpene. [loaromy Hapsiay ¢ M3ydeHHEM 00IEeOMOIOTHYECKIX TEOPHHA, a TAKKE 3HAHUN
O CTPOCHHH HBBIX CHUCTEM pPa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B HHUX
MIPOLIECCOB B MIPOrpaMMe M0 OMOJIOTUH YIeJI€HO BHUMAHUE UCIIOJIb30BAHUIO MOJTY4YE€HHBIX 3HAHUI
B IIOBCEJHEBHOM >KM3HHM JUIsl pEUICHUS MPHUKIATHBIX 33734, B TOM 4HCIE: MPOPUIAKTHKI
HACJIEICTBEHHBIX  3a00JIeBaHUN  4YeNIOBEKa, MEIUKO-TEHETUYECKOTO  KOHCYJIbTUPOBAHMUS,
000CHOBaHHUSI HKOJIOTUYECKHU I1eJIECO00pa3HOTO MOBEJICHUS B OKpY)KAlolled MPUPOIHOI cpele,
aHaJlM3a BJMSHUS XO3AWCTBEHHOM [EATEJBHOCTH YEJIOBeKa Ha COCTOSIHHE MPUPOIHBIX H
HCKYCCTBEHHBIX JKOCHCTEM. YCHJICHHE BHUMAHHS K MPUKIAJHON HAMpPaBJIEHHOCTH Y4eOHOTO
npeaMera «bHoNOrHs» MPOAUKTOBAHO HEOOXOJIMMOCTHIO OOECIeUeHHs YCIOBUM JUIsl pelIeHus
OJIHOM M3 aKTyaJbHBIX 3a/1a4 MIKOJHLHOTO OMOJIOTHYECKOTO 00pa3oBaHus, KOTOpas Mpernoaraet
dbopMupoBaHre y OOYYarOIIUXCSI CHOCOOHOCTH aalTUPOBATHCS K H3MEHEHHSM JIHHAMHYHO
Pa3BHUBAIOIIETOCS COBPEMEHHOTO MUDA.

buonorus Ha ypoBHe cpemHero ooOuiero oOpa3oBaHMsI 3aHUMaeT BakHoe MecTo. OHa
obecrieunBaeT (GopMuUpoBaHHE y OOy4aIOUIUXCS TPEACTABICHUNH O HAYyYHOW KapTUHE MHpAa,
pacmupsieT 1 000011aeT 3HaHUS O )KUBOU MPUPOJE, €€ OTIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alliil U DHBOJIOLWHU, CO3MaéT YCIOBHS JUIf: TO3HAHUS 3aKOHOB >KHUBOM TMPHUPOIHIL,
¢dbopmupoBaHus (YHKIMOHAIBHON I'PaMOTHOCTH, HABBIKOB 3JI0POBOTO M Oe3omacHoro obpasza
KHU3HH, IKOJIOTHUECKOTO MBIIIUIEHUS, IEHHOCTHOTO OTHOIIECHUS K KUBOW MPUPOJIEC U YETIOBEKY.

Bonpiioe 3HaueHWe OHONOTHSI UMEET TaKXKe IS PEIICHHUS BOCIHUTATENbHBIX H
Pa3BUBAIOIINX 3aJau CpeHero oouiero oOpa3oBaHus, conuann3anuu oOyqaromuxcs. M3yuenue
OuMoNOTHH 00eCTIeYBALT YCIOBUS 711 JOPMUPOBAHUS HHTEIUICKTYAIbHBIX, KOMMYHUKAIIMOHHBIX



U UHQOPMAIMOHHBIX HABBIKOB, JCTETHYECKOM KYIBTYpBl, CIHOCOOCTBYET HWHTETpalUH
OMOJIOTMYECKUX 3HAHUI C NPEACTABICHUSAMH M3 APYTUX Y4EOHBIX HPEAMETOB, B YaCTHOCTH,
¢u3uku, xumun U reorpaduu. HazpanHble MOIOKEHUS O MpeIHA3HAYEHUN Y4eOHOTO MpeaMeTa
«buonorus» cocTaBuIM OCHOBY JUISl OTIPEACIICHUS TI0IX0/I0B K OTOOPY U CTPYKTYPHUPOBAHHIO €TI0
COJIepKaHus, IPEICTABIEHHOTO B IIPOrpamMMe 10 OMOJIOTHUH.

OTt0op coneprxkanust yaueOHOTO Npeamera «buoorus» Ha 6a30BOM YpOBHE OCYHIECTBIEH C
MO3ULUH KyJIbTYpOCOOOPa3HOIO MOAX0/1a, B COOTBETCTBUM C KOTOPHIM OOYydaroUIuecs: JOJKHbBI
OCBOUTPH 3HAHHS M YMEHHS, 3HAUYUMBbIC sl (popMUpOBaHMS OOIIEH KYJIbTYpBI, ONPEICIISIONINe
a/IcKBaTHOE IIOBEJICHUE 4YEJIOBEKa B OKpYXaloUlell NpUpoJHON cpene, BOCTpeOOBaHHBIE B
MTOBCETHEBHOM KU3HU U MPAKTUYECKOU nesTelbHOCTH. Oco00e MECTO B ATOH CHUCTeME 3HAHUI
3aHMMAIOT DJIEMEHTBl COJEP)KAHUS, KOTOpbIE CIyKaT OCHOBOM [uisi  (QOpMHUpPOBaHMS
MPEJICTAaBICHU O COBPEMEHHOM €CTEeCTBEHHO-HAy4YHOM KapTMHE MHpa U LEHHOCTHBIX
OpHEHTALMX JIMYHOCTH, CHOCOOCTBYIONINX I'YMaHU3allUK OMOJIOrMYECKOro 00pa3oBaHMUsL.

CrpykTypupoBaHUE coOJiepKaHUsl y4eOHOro Marepuaiga B IporpamMmme Mo OuoJIoTuu
OCYILIECTBJIEHO C Y4ETOM NMPHOPUTETHOIO 3HAUEHUS 3HAHUN 00 OTIMYUTENbHBIX OCOOEHHOCTSIX
YKUBOU IPUPOJIBL, O €€ YPOBHEBOW OPraHMU3aLMH U 3BOJIIOLIMH. B COOTBETCTBUY € 3TUM B CTPYKTYpE
yueOHoro npeamera «buosorus» BblAeNeHbl CleAyIolINe coJepKaTelbHble JUHUN: «buonorus
Kak Hayka. MeTo/ibl HaydyHOTO MO3HaHusA», «Kierka kak Ouosnorudeckas cuctema», «OpraHusm
Kak Omosiornueckas cucrema», «Cucrema 1 MHOTOOOpa3ue OpraHudeckoro Mupa», « BOJIOLUS
YKUBOU IPUPOJIBI», « IKOCUCTEMBI U TPUCYILIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenus yudeOHOro mnpeamera «buonorus» Ha 06a30BOM ypoBHE — OBJaJIeHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAILHOM OpraHU3allid >KUBBIX CHCTEM
pa3HOTo paHra u NpuoOpeTeHre YMEHUI HCIOJIb30BaTh 3TU 3HAHMS JJIsi TPAMOTHBIX JEHCTBH B
OTHOIIEHUH OOBEKTOB KUBOM IMIPUPOJIbI U PEIIEHUS Pa3INYHBIX )KU3HEHHBIX TPOOIIEM.

JlocTkeHue 1enu u3ydeHusi yuyeOHoro mnpenmera «buosorusp»» Ha 06a30BOM YpOBHE
obecrnieunBaeTcs PeIIeHUEM CIEIYIOUIUX 3a/1au:

OCBOEHHE 00YJaIOIIMMUCS CUCTEMbI 3HaHUN 0 OMOJIOTMYECKUX TEOPUSX, YUCHHSIX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THUIOTe3aX, MpaBWiIaX, CIyXKalluX OCHOBOM s (popMHUpOBaHUS
MIPEJICTAaBJICHU O EeCTEeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOJaX HAaY4YHOIO TO3HaHUS,
CTPOEHUHM, MHOTOOOPa3sUH U OCOOCHHOCTSIX >KMBBIX CHCTEM Pa3HOTO YPOBHS OpraHu3allvy,
BBIJAIOIINUXCS] OTKPBITUAX U COBPEMEHHBIX UCCIIEI0OBAHUSIX B OHOJIOTUY;

(dbopMupoBaHre y OOYYarOIIUXCS IMO3HABATEIbHBIX, MHTEIICKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B IpoIecce aHaNM3a JaHHBIX O MYTSIX Pa3BUTHUS B OMOJIOTMH HAyYHBIX B3TJISIOB,
UJeH U MOAX0JI0B K U3YYEHHIO )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aliy;

CTaHOBJIEHHE Yy oOOydaromuxcs oOmel KyiabTypbl, (YHKIIMOHATBHOM TI'PaMOTHOCTH,
pa3BUTHE YMEHHI OOBACHATH U OLIEHUBATH SBICHUS OKPYXKAIOIIETO MUpPA >KMBOW MPUPOIBI HA
OCHOBAHUU 3HAHUI U OTBITA, MOTYYECHHBIX [IPH U3YYCHUH OUOJIOTUU;

(dbopmupoBaHre y OOy4aromIMXCsl YMEHHH WUIIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUW B TPAKTUYECKOW MAEATEIBbHOCTH YEJIOBEKA, PAa3BUTUU COBPEMEHHBIX MEIMIMHCKHUX
TEXHOJIOTUI U arpoOHOTEXHOJIOTHIA;

BOCIIMTaHUE YOESKJIEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YEJIOBEKOM >KHMBOM INPHUPOJIHI,
HE00X0AMMOCTH OepeXHOT0 OTHOUIEHUS K Hel, COOII0IeHUs] STUYECKUX HOPM IIPU NMPOBEJCHUN
OMOJIOTUYECKUX UCCIIEOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHUM JUIsl MOBBILICHUS YPOBHS SKOJIOTUYECKOMN
KYJIBTYpPBI, 17151 POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;



MpUMEHEHHE TMPUOOPETEHHBIX 3HAHMN W YMEHUH B TOBCEJIHEBHOW JKM3HU JUII OLCHKH
MOCIIE/ICTBUI CBOEH JEATENBHOCTH IO OTHOIICHUIO K OKpYXKarolled cpene, coOCTBEHHOMY
3I0pOBBIO, 000CHOBAHHE U COOIO/IEHNE Mep MTPO(DUTAKTUKN 3200 I€BaHUN.

B cucreme cpennero obuiero obpasoBanusi «buonorus», usydaemas Ha 6a30BOM ypOBHE,
SABIISICTCST 00S3aTENIbHBIM YUEOHBIM TPEAMETOM, BXOJSIIMM B COCTaB NPEAMETHOW o0iacTu
«EcTecTBeHHO-HAYYHBIE TTPEIMETHI.

st u3yuenust OMosoruu Ha 6a30BOM YPOBHE CpelHEro o0Imiero oOpa3oBaHusi OTBOAUTCS
68 yacos: B 10 kiacce — 34 yaca (1 gyac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezelno).



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMU, TEXHHMUYECKUMH WU JIPYTUMHU
€CTECTBCHHBIMU HayKaMH, (QHIOCO(HEH, ITUKOH, ICTETUKOW W TpaBoM. Ponb Ouonoruu B
(hopMHUpPOBaHUN COBPEMEHHOW HAYy4YHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHYECKUX HAYK.

MeTo1bl T03HAHUS KUBOM MPHUPO/bI (HAOII0IEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJaccu(uKaIys, MOICIMPOBAHNE, CTATHCTUYECKast 00padOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbsuos, x. Yorcon u @. Kpuk.

Tabnuibl U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIBD.

JlabopaTopHble U NPaKTH4YeCKUE PA0OThHI:

[Ipaktnueckas padora Ne 1. «lcrnonp3oBaHue pa3aUMYHBIX METOJOB MpPH H3Y4EHUU
OMOJIOTHYECKUX 0OBEKTOB.

Tema 2. 7KuBble cucTeMbl U HX OPraHU3ALMA.

XKusble cuctembl (OMOCHCTEMbI) Kak MpeAMET u3ydeHus Ouonoruu. OTauune KUBBIX
CUCTEM OT HEOPraHWYECKOU NMPHUPOIBI.

CpoiicTBa OwocucTeM ¥ HX pa3HOOOpa3ue. YPOBHU OpraHu3alid OHOCHCTEM:
MOJIEKYJSIPHBIA,  KJIETOYHbIA,  TKAHEBbIM,  OPraHU3MEHHBIM,  MOMYJSIIIMOHHO-BUIOBOM,
9KOCUCTEMHBIN (OMOTreo1IeHOTHYECKHI), OMOChEPHBIH.

JdemoHcTpaumnu:

Tabmuupl u cxembl: «OCHOBHBIE TPHU3HAKU KU3HW», «YPOBHU OpraHU3AIMH >KUBOU
MIPUPOIBI».

O6opynoBanue: moaens Mosekyiasl JJHK.

Tema 3. XuMu4ecKHUii COCTAB U CTPOCHUE KJIETKH.

XHWMHYECKUH COCTaB KIETKU. XUMUYECKUE DIEMEHTBI: MAKPOAIEMEHThI, MUKPOAJIEMEHTBHI.
Bonia u MuHepanbHbI€ BelllecTBa.

@yHKIMK BOJbl M MHUHEPAJIbHBIX BEUIECTB B KieTKe. [lojnepxkaHue OCMOTHYECKOrO
OanaHca.

benku. CoctaB u crpoenue 0ekoB. AMUHOKHUCIOTH — MOHOMEpHI OenkoB. Hezamennumeie
U 3aMEHHUMbIE AMHHOKUCIOTHI. AMHHOKHUCIOTHBIA COCTaB. YPOBHH CTPYKTYpbl OEIKOBOI
MOJIEKYNbl (TIepBUYHAs, BTOpWUYHAs, TPETHYHAs W 4YETBEPTUYHAs CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonornueckue GyHKIMN OEIKOB.

®epMeHThl — Ouonornyeckue Karanu3aTopsl. CTpoeHHe (epMeHTa: aKTUBHBIM LEHT,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burtamunbel. Otinuus  QepMeHTOB  OT
HEOPraHUYECKHX KaTaln3aToOpOB.

VYrneBojsl: MOHOCaxapuIbl (TIOKO3a, pubo3a U 1e30Kcuprbdo3a), aucaxapusl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmaj, TJIUKOTeH, IeJUloj03a). buonoruueckue ¢GyHKIUU
YIJIEBOJIOB.

Junuasl:  Tpurauuepuasl, Qochonunuasl, crepouabl. ['mapoduasHO-rHAPO(HOOHBIE
cBoiictBa. buonornueckue QpyHkuuu naunuaoB. CpaBHEHUE YIIIEBOJOB, OENKOB M JHMIMIOB Kak
VCTOYHUKOB DHEPIUH.

Hyxneunossie kucnotsl: JIHK u PHK. HyxneoTunsl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynknuu JIHK. Crpoenne u ¢ynxuuu PHK. Bugsr PHK. AT®: crpoenue u
GyHKIMH.

Hurtonorna — Hayka o kierke. KiierouHas teopus — mpuMep B3aUMOJEHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUH. METO/Ibl U3YYEHUS KIIETKH.



Krnerka kak nenocrHas »xuBas cucreMa. OOLIue NpU3HaKKU KIETOK: 3aMKHYTasl HapyXKHas
MemOpana, mosekynsl JJHK kak reneTrueckuii anmapar, cucTeMa CUHTe3a Oeka.

Tunel KkIeTok: »3ykapuoTHdeckas M IpokapuoTuueckas. (OCOOEHHOCTH CTPOEHUs
npokaproTHuecKor kieTku. Kierounas crenka Oakrepuii. CTpoeHHe 5yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTINYHNS PACTUTEIBHOM, )KUBOTHOW U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KIETOK — KJICTOYHAs CTCHKA, TITMKOKAIUKC, UX (YHKIIHH.
[Tna3marnveckass memOpana, e€ cBoictBa W ¢(yHkumu. llurommazma u e€ OpraHoubI.
OnnomemOpanusie opranouasl kietku: JIIC, anmapar [ombmku, 1m3ocomsl. [loryaBToHOMHBIE
OpraHOMIbI KJIETKU: MUTOXOHIAPUH, TIacTHAbL. [IpoucxoxaeHrne MUTOXOHAPUHN U T1acTu . Buas
mwiactul. HememOpaHHble OpraHOuibl KIETKHA: PUOOCOMBI, KJIETOYHBIM LEHTP, LEHTPHUOJIH,
pecHUYKH, KryTuku. ODyHKIIUU OPraHOUIOB KIIETKU. BritoueHus!.

SAnpo — perynstopHslil neHTp kinetku. CTpoeHue sapa: saepHas 000J0uKa, KapuoIuia3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIIETKE.

JdemoHncTpaumnu:

[Toptpetsrl: A. JleBenryk, P. I'yk, T. IlIBann, M. IIneiinen, P. Bupxos, [Ix. Yorcon, @.
Kpuxk, M. Yunkuuc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnpeneneHne XUMHUYECKHMX OJJEMEHTOB B HEXKHBOW  MPHUPOJIEN,
«Pacrnpeenenne XuMUYECKUX IEMEHTOB B KUBOU MTPUPOIE».

Tabmuupr u cxemsl: «llepuoamdeckas TaOnuIa XUMUYECKUX dJIEMEHTOBY», «CTpoeHme
MOJIEKYJNBI BOJbI», «bruocunTres 6enka», «CtpoeHue Moiekyibl Oenka», «CtpoeHue hepmMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenne mosekynsr AT®», «CTpoeHne 3yKapuoTHYECKOM
KIETKW», «CTpO€HHE >KUBOTHOM KIETKW», «CTpOEHME pacTUTEIbHOU KIeTKn», «CTpoeHue
MPOKAPUOTHUYECKON KIETKW», «CTpOEHHUE s/Ipa KIETKWY, «YTIECBOABDY, «JIUmuasn».

O6GopynoBaHue: CBETOBOM MHMKPOCKOI, OOOPYAOBaHHUE ISl MPOBEICHUS HAOIOJACHHM,
M3MEpEeHul, IKCIEPUMEHTOB, MUKpOTpENnapaTbl pPacTUTENbHBIX, KUBOTHBIX M OaKTEepPHAIbHBIX
KJIETOK.

JlaGopaTopHble H IpaKTUYecKue padoThbi:

JlaGopatopnast padotra Ne 1. «l/3ydyeHue KaTaJIMTHYECKOW aKTHBHOCTH (PepMEHTOB (Ha
MIpUMepe aMuUIa3bl WK KaTajaasbl)y.

JlaGopatopnass padora Ne 2. «M3yueHue cTpoeHUS KJICTOK PACTECHUH, XKUBOTHBIX H
OakTepuil 01 MUKPOCKOIIOM Ha FTOTOBBIX MUKPOIIPENapaTax U UX OMHCAHUE.

Tema 4. ’KuznenesiTeJLHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTaboJu3M. AccuMMUIAIMs  (TUIACTUYECKUH OOMEH) W
JTUCCUMUIIALUS (PHEPreTuuecKuit 0OMeH) — JIBe CTOPOHBI €IMHOTO Mpolecca Metabonusma. Porp
3aKOHOB COXPAHEHUs BELIECTB M SHEPTUU B MIOHUMAHUHN METa00Iu3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOodHBIM U rerepoTpodubii. Pons dhepmeHTOB B 0OMEHe
BEILIECTB U MPEBPALCHUN YHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TeMHOBass (a3pl ¢orocuHTe3a. Peakuuum QoTtocunTesa.
DddextuBHOCTH PoTOCHHTE3a. 3HaUeHUE HOTOCUHTE3A TS )KU3HU Ha 3emiie. BrnusHue ycnoBuii
cpensl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHIA.

XeMocuHTe3. XEeMOCHHTE3Hpyolue OakTepuu. 3HaU€HUE XEMOCHHTEe3a JIs JKM3HH Ha
3emue.

DHepretudyeckuii oOMeH B  KjeTke. PacmiernieHwe  BEIIECTB, BBIACIECHUE U
aKKyMyJTUPOBAHHE SHEPTUHU B KIIETKE. DTallbl SJHepreTudeckoro oomena. [ mukonus. bpoxenue u
ero Buabl. KuciopoaHoe OKWCIEHHE, WIM KIETOYHOE JbpixaHue. OKHUCIUTETbHOE
dochopunupoBanue. DPPEKTUBHOCTH IHEPTETUISCKOTO OOMEHA.



Peakimu wmarpuunoro cuHTe3a. [enermdeckas wuHpopmanus u JHK. Peanuzanus
TeHEeTHYeCKO mH(popMau B KieTKe. ['eHeTHUecKHil KoJ M ero CBOWCTBA. TpaHCKpHILUS —
maTtpuunblii cunte3 PHK. Tpancmsauus — 6uocunres Oenka. Drtansl TpaHcisanuu. KoaupoBanue
aMHHOKHUCIIOT. Pose pubocoMm B GuocunTese Oernka.

Hexnerounsie ¢hopmel )ku3HU — BUpYCHI. McTopus oTkpbiTus Bupycos (. 1. ViBanoBckuii).
OcoOeHHOCTH CTpPOEHHsS W KM3HEHHOTO IHMKJIA BUPYcOB. bakrepmodaru. bonesnu pactenui,
KUBOTHBIX M YEJIOBEKA, BhI3bIBAEMbIE BUpycaMu. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30ymutens CIIM/la. OOpaTtHas TpaHCKpUIIMS, peBepraza W HHTerpasa. lIpodumaktika
pacnpocTpaHeHusl BUPYCHBIX 3a00J1€BaHU.

JdemoHcTpaumnu:

[Hoptpetst: H. K. Konbuos, /1. Y. UBanosckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tunel  mutanusy, «Metabomuzm»,  «MUTOXOHIPUSY,
«QHepreruueckuii oomen», «Xmnopormiact», «Dotocuntes», «Ctpoenue JJHK», «Crpoenue u
¢byHKIMOHUpOBaHWe reHa», «CuHre3 Oenka», «l'eHernueckuit  kom», «Bupycobi»,
«bakrepuodarn», «Ctpoenne u xkusHeHHbIH 1uKka Bupyca CIIM/la, Oaxkrepuodaray,
«Penmukanus JTHK».

Ob6opynoBanue: moaenu-ammmukanun «Yasoenune [IHK u tpanckpunmus», «buocunrtes
6enka», «CTpoeHune KIeTKu», Moaens cTpykrypsl JJTHK.

Tema 5. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KneTounsli 1uki, Wian KU3HEHHBIM 1ukn kinetkd. Mutepdaza m muros. Ilpoueccsl,
nporekaromue B uHTepdaze. Pemnmukanus — peakuust marpuunoro cunrteza J[HK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HAa0Op — KapHOTHUIl. JMIUTOMAHBIA W TaIUIOUAHBIA XPOMOCOMHBIC
Habopbl. Xpomaruasl. Llurosornyeckne OCHOBBI Pa3MHOKEHHS M MHAWBUAYAJIBHOTO Pa3BUTUSA
OpPraHU3MOB.

Henenue knetku — Muto3. Ctaguu Mmuto3sa. [Iporeccsl, Mpoucxoasiime Ha pa3HbIX CTAIUSIX
MHUTO3a. BHOJIOrNYeCcKil CMBICII MUTO3a.

[Iporpammupyemasi ru6esb KJIETKH — aloITo3.

DopMbl pa3sMHOXKEHUS OPraHU3MOB: OecIioyIoe U oJI0Boe. Byl 6eciosoro pa3MHOKEHUSL:
JIeJICHUE HaJBOE, NOYKOBAHHWE OJHO- U MHOTOKJIETOUYHBIX, CIIOPOOOpa30BaHHE, BEre€TaTHBHOE
pa3MHOKeHHE. VICKycCTBEHHOE KJIOHUPOBAHUE OPIaHU3MOB, €r0 3HAYCHUE VISl CEICKLUU.

[TosoBo€ pa3MHOMXKEHHE, €ro OTINYUSA OT OECIOJIOrO.

Meiio3. Craguu meio3za. [Ipoueccel, mpoucxojsiue Ha craausx merosa. [loBeageHue
xpomocoM B Meio3e. KpoccuHrosep. bruosornyeckuii CMbICH U 3HaYEHUE MEH03a.

I'ameTorenes — npouecc 00pa3oBaHMs MMOJIOBBIX KJIETOK y *KHUBOTHBIX. [10JI0BBIE Kene3bl:
CEeMEHHUKU M sSM4YHUKHM. OOpa3oBaHuE M pa3BUTHE IOJOBBIX KJIETOK — raMmer (CrepMaTo30uf,
AWLEKIeTKa) — chepMaToreHe3 U oBoreHe3. (OCOOEHHOCTH CTpPOEHHs SHLEKIETOK M
cnepmaro3onioB. Omionorsopenue. [lapreHorenes.

WnauBuayanbHOoe pa3BUTHE (OHTOreHe3). DOMOpUOHAIbHOE pa3BUTHE (SMOpHOTeHE3).
Otanbl 3MOPUOHAIBHOTO Pa3BUTHUS Yy TO3BOHOYHBIX JXUBOTHBIX: JApOOJICHHE, TacTpyJsLus,
opranorenes. IloctamOpuoHanbHOEe pa3BuTHe. THITBI TOCTAIMOPUOHAIBHOTO PAa3BUTHS: MPSIMOE,
HenpsMoe (IMYMHOYHOE). BiusiHMe cpeasl Ha pa3BUTHE OPraHU3MOB, (DaKTOpBI, CIOCOOHBIE
BBI3BIBATh BPOXKAEHHBIE YPOJICTBA.

Poct n pasButne pacrennii. OHTOreHe3 IIBETKOBOIO PACTEHHUS: CTPOECHUE CEMEHH, CTaINH
pa3BUTHSL.

JdemoHcTpaumnu:

TaGnuuer u cxembl: «@OpMbI pa3MHOKEHUST OPTaHU3MOBY, «JIBOIHOE OMJIOJOTBOpEHHE Y
LIBETKOBBIX PACTeHMI», «BereraTuBHOE pa3MHOXKEHUE pacTEeHUI», «/leneHne KiaeTku 6akTepuii»,
«CTpoeHHe TOJIOBBIX KIETOK», «CTpoeHue XpomMocombl», «KieTouHblll LUK, «Pernmkanus



JTHK», «Muto3», «Meno3», «lIpsmoe n Henpsimoe pasBuTue», «l'aMeTorenes y MIeKOIUTAOINUX
U 4esoBeKay, «OCHOBHBIE CTAMM OHTOI'CHE3a.

O6opynoBaHue: MHUKPOCKOI, MHKporpenaparbl «CrepMaTo30uabl MIIEKOIHMTAIOIIETOY,
«SlifunexsieTka MiIeKOIIUTAIOIIEro», «Kapuokunes B KieTkax KOpeILKa JyKa», MarHUTHast MOJEIIb-
amumkanus «Jlenenue kierkm», moaens JJHK, moaens MetadazHoOH XpOMOCOMEI.

JlabopaTopHble U NPAKTHYECKHE PAdOThI:

Jlaboparopuas padora Ne 3. «HabnroneHne MUTO3a B KJIETKaX KOHUYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPENapaTax».

Jlaboparoprass pabora Ne 4. «/3ydeHuWe CTPOCHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHBOCTH OPTaHU3MOB.

IIpenmer u 3amaum reHetuku. Mcropus pas3BuTus TeHETHMKH. PoJjib mUATOIOTMM U
SMOPHUOJIOTUM B CTAHOBJIEHUU T€HETUKU. BKI1al poCCHUICKUX U 3apYOESKHBIX YUEHBIX B pa3BUTHE
reHeTUKH. MeToapl TeHeTHKUA (TUOPUAOJOTUYECKUN, IUTOTCHETHYECKUH, MOJEKYISPHO-
reHeTuyeckuit). OCHOBHbIE T€HETUUYECKUE MOHATH. ['eHeTnuecKasi CUMBOJIMKA, UCTIOJIb3yeMasi B
CXeMax CKpEeIIUBaHUM.

3aKOHOMEPHOCTH  HACIEAOBaHUS  IPU3HAKOB, yCTaHOBIEHHble [.  Mennenem.
MonoruOpuaHOE CKpeluBaHue. 3aKOH eIMHO-00pa3usi THOPUIOB TIEpBOTO ToKoeHusI. [IpaBuiio
JOMUHUPOBaHUA. 3aKOH pacHieruieHusl npu3HakoB. [‘mnoresa umcroTel ramer. IlomHoe m
HEIOJHOE TOMUHUPOBAHUE.

JurubpugHoe  CcKpemMBaHHE. 3aKOH HE3aBUCHMOTO  HACJTENOBAaHUS  MPU3HAKOB.
[{uToreneTnuyeckre OCHOBBI IUTHMOPHUIHOTO CKpEIIMBAaHMS. AHaIH3UPYIOUIee CKpellUBaHUE.
Hcnonb30BaHne aHAIM3UPYIONIETO CKPEIIUBAHUS JUIsl ONIPEAETICHHs T€HOTUIIA OCOOH.

CuermieHHOe HacienoBaHue mnpu3HakoB. Pabora T. Moprana mno crHenjgeHHOMY
Hacje10BaHUIo reHoB. HapyllieHre clierieHns TeHOB B pe3ylbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAsI TEOPUS HACIEACTBEHHOCTH. [ eHeTHUEeCKUE KapThl.

I'enetuka nosia. XpoMOCOMHOE OIpEAENIeHHE 10JIa. AYyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omoramerHele M rereporaMmeTHble OpraHu3mbl. HaciiemoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
MIOJIOM.

N3meHunBOCTh. BHibl MN3MEHUMBOCTH: HEHACIIEICTBEHHAs U HacaeAcTBeHHas. Posb cpenbl
B HEHACJIEJICTBEHHOW HW3MEHYUBOCTU. XapaKTEPUCTHKA MOAU(DUKAIIMOHHOW H3MEHYUBOCTH.
Bapuaunonssiii psan u BapuanmonHast kpusas. Hopma peaknuu npusHaka. KonnuecTBeHHble U
KaueCTBEHHbIC MTPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOIM(UKAIIMOHHONW N3MEHYUBOCTH.

HacnenctBenHasi, wiyM reHOTUNHYECKasi, U3MEHYUBOCTh. KoMOMHATHBHAS M3MEHUYMBOCTb.
Meiio3 u MONOBOM mpoIecC — OCHOBA KOMOMHATHBHOW M3MEHUMBOCTH. MyTalMOHHAas
n3MeHUnBOCTh. Kiaccudukanuss myranuili: reHHbIE, XpOMOCOMHBIE, T'eHOMHBIe. YactoTa u
MIPUYMHBI MyTaluil. MyTtarennsie (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSIIOB B HACIIEICTBEHHOMN
n3MenunBocty H. Y. BaBuosa.

BresgepHas HacneICTBEHHOCTh U U3MEHUYMBOCTb.

I'enetnka uenoBeka. Kapuotum uyenoBeka. OCHOBHBIE METOJbl TEHETHKU YEJIOBEKa:
TeHealoTUYeCKUi, ONM3HELOBBIM, I[MTOTCeHETUYECKHI, OHOXMMHYECKUN, MOJEKYISIPHO-
reHeTudyeckuid. COBpEMEHHOE ONpe/leJeHNe TIE€HOTUNA: TOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIIMPOBaHKE, B TOM uucie ¢ nomoripio [I1P-ananusza. HacnenctBennsie 3a0osieBaHUS
yejoBeKka: TeHHble Ooyie3HH, OONE3HM C  HACIEACTBEHHOW MpPeapacrlojoKEeHHOCTHIO,
XpoMocoMHbIe OoniesHH. ComaThueckue ¥ TeHepaTHBHbIe MyTanuu. CTBOJIOBBIE KIIETKU.
[TpuHIMMIE 310pOBOTO 00pa3a >KU3HU, NUATHOCTUKU, MPO(PUIAKTUKA U JIEYCHHS] TeHETHUYECKUX
Oone3neil. MeauKo-TeHETHUECKOe KOHCYIbTUPOBAaHUE. 3HAUYCHHWE MEIUIIMHCKOW TEeHETHKH B
MPEIOTBPAILICHUH U JICYCHUU TeHETUIECKHIX 3a00JIeBaHUI YeTIOBEKa.



JdemoHncTpaumnu:

[optpetsr: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B. Tumodeen-
Pecosckuii, H. . BaBuios.

Tabmuier u cxembl: «MOHOTHOPUIHOE CKPEIIMBAHUE M €r0 IUTOTEHETHUYECKAsh OCHOBAY,
«3aKOH pacHIeIUICHUSI M €ro IIUTOTEHETUYEeCKas OCHOBa», «3aKOH YHCTOTHI TaMeTy,
«durubpunnoe ckpemiuBanue», «L[uTomorndeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS,
«Mero3», «B3anMoieicTBUE AJJIETIbHBIX TEHOBY, «[ €HeTHUeCKue KapThl pACTEHUM, )KUBOTHBIX U
yenoBeka», «l'eHernka mnona», «3aKOHOMEPHOCTHU HACJEIOBaHUS, CLEIUIEHHOTO C IIOJOMY,
«KapuoTunsl 4YemoBeKa W JKUBOTHBIX», «Buuel wu3mMeHYnBOCTHY, «MoaudukaimoHHas
n3MeHYnuBOCThY, «HacnenoBanue pesyc-daxktopa», «['eHeTnka rpymmn KpoBu», «MyTanmoHHas
U3MEHYUBOCTHY.

Ob6opynoBanue: Mojaenu-anmmkanuu «MoHoruOpuaHoe ckpemuBanue», «HenomHoe
noMuHUpoBaHueY, «Jlurnbpumnoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKON U
MuKkpomnpenapar «Jlpo3zoduia» (Hopma, Myraunn (Gopmbl KpbUIbEB U OKpPAacku Teja), repoapuii
«I"opox MoceBHOW».

JlabopaTopHble H MpaKTHYecKHe PadoThI:

JlabopaTtopnast pabota Ne 5. «3ydyenue pe3yabTaToOB MOHOTHUOPHIHOTO U JTUTHOPHTHOTO
CKpENIUBaHUs Y AP030(HIIBI Ha TOTOBBIX MUKPOIIPETIapaTax».

JlabopaTtopnast pabota Ne 6. «M3ydenne MoaupUKaAIMOHHON U3MEHUYMBOCTH, TTIOCTPOEHUE
BAPUALIMOHHOTO Psia U BApUALIMOHHON KPUBOI».

JlaboparopHas pabora Ne 7. «AHamu3 wmyramuil y Jpo30Quibl Ha TOTOBBIX
MUKpOTpernaparax».

[Tpaktrueckas padota Ne 2. «CocTaBICHUE U aHAJIU3 POJIOCIOBHBIX YEIIOBEKAY.

Tema 7. Cenexuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa U mpouecc. 3apoxkIeHUE CeNeKIMU U JoMecTukanus. Yuenne H. W.
BaBuiioBa 0 1eHTpax NPOUCXOXKICHUS M MHOrooOpas3usi KyJIbTypHBIX pacTeHuil. LleHTpbl
MIPOUCXOXKACHUS TOMAITHUX KUBOTHBIX. COpPT, HOPOJIa, IITAMM.

CoBpemMeHHbIE METOJbl CeleKIMU. MacCoBbIif U MHIUBUIYAIbHBIA OTOOPHI B CENEKLUU
pactenuii u kuBOTHBIX. OlIeHKa dKcTephepa. bIN3KOPOACTBEHHOE CKpEIlUBaHUe — MHOPHUIMHT.
Yucras muausa. CKpenmBaHue YUCTHIX JTHHHUH. ['eTeposuc, niau rubpuanas cuiia. HepoactBennoe

cKkpemuBanue — ayrOpuauHr. OrganéHHas rubpuauzamus u e€ ycnexu. VcKycCTBeHHbIN
MyTareHe3 W TOJy4YeHHE TMOJUIUIONI0B. JIOCTHXKEHUSI CeNeKIIMM PACTeHHUH, >KUBOTHBIX U
MUKPOOPTraHU3MOB.

buoTtexHosorus kak oTpacib MNPOU3BOJCTBA. ['€HHAs HMHXKEHEpHs. ITalbl CO3JaHUS
pekomOunantHor JIHK wm TtpaHcreHnwsix opranm3moB. Kierounas wmkeHepus. Kierounsie
KyJIbTypbl. MUKpPOKJIOHAJIBHOE Pa3MHOXKEHHUE pacTeHuid. KiioHupoBaHue BbICOKOIPOTYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OpPraHU3MOB. OKOJOTMYECKHE M ITHYeckue mpodiemel. MO —
TeHETUYECKU MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[optpetsr: H. Y. Bapunos, U. B. Muuypun, I'. JI. Kapneuenko, M. @. VBaHoB.

Tabmuiel U cxembl: kapra «LIeHTpbI TPOMCXOXKIEHUS M MHOTO0Opa3usi KyJbTYpPHBIX
pactenuii», «Ilopoasl 1OMamIHUX KUBOTHBIX», «CopTa KYJbTYPHBIX pacTeHui», «OTnanéHHas
rubpuamzanusy, «Pabotel akagemuka M. @. UBanoBay, «[lomumnonnus», «OOBEKTHI
ouorexHonorum», «Kierounele KynbTypel U KIOHHpOBaHUE», «KOHCTpyHpOBaHHE M TEPEHOC
TE€HOB, XPOMOCOM.

O6opynoBanue: MyISDKH TJI0JJOB U KOPHEIUIONOB JUKHX (OPM U KYIBTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035CTBEHHBIE PACTECHUSD).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:



Okckypeusi «OCHOBHBIE METOJIbI U JOCTHIKEHUSI CEJIEKIIMM PACTEHUU M KUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYI0 (epMy, COPTOUCIBITATEIbHBIA Y4acTOK, B TEIJIMYHOE
XO03SIICTBO, Ta00PATOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO IICHTPA)Y.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA TIPOTPAMMBI T10 BUOJIOTMU HA
BFA30BOM YPOBHE CPE/IHEI'O OBILIEI'O OEPA30BAHU A

Cornacho ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3yiabTaTaM OCBOEHUS
00y4aromuMucs MPOrpaMM CpeHero oo0mero o0pa3oBaHus: JINYHOCTHBIM, METANIPEIMETHBIM U
MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATBI

B cTpyKType NHYHOCTHBIX pE3yJbTaTOB OCBOCHHs NpeaMera «BHOJOTHs» BBIICICHBI
CIIEAYIOIIME  COCTABIIAIONIME: OCO3HAaHWE OOYyJarOIMMHUCS  POCCHHCKOW  TPaKIaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOOTPEICTICHHIO,
HAIMYAE MOTHBAIIMA K OOYYEHHUIO OHOJIOTHH, IeJICHANPABICHHOE pa3BUTHE BHYTPECHHHX
yOeXKIeHUI JIMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTMYECKOT0 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTH 00YUaIOIINXCs PYKOBOICTBOBATHCS B CBOEH
JEeSATETbHOCTH IIEHHOCTHO-CMBICIIOBEIMH yYCTAHOBKAMH, TPUCYIIHUMHU CHCTEME OMOJIOTHYECKOTO
o0pa3oBaHusl, HATMYUE KOJOTHYECKOTO MMPABOCO3HAHUS, CIIOCOOHOCTH CTAaBUTH IIEJTH U CTPOUTH
KU3HCHHBIC TUTaHBL.

JIMgHOCTHBIE PE3yNbTaThl OCBOEHHSI TpeaMeTa «BHOoJIOTHs MOCTUTAIOTCS B €IMHCTBE
y4eOHON M BOCIMTATEIHHON NESTETHHOCTH B COOTBETCTBUH C TPAJAWUITMOHHBIMH POCCHUICKHUMH
COLIMOKYJIbTYPHBIMH, UCTOPUUECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOuiecTBe MpaBUJIaMH M HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, Pa3BUTHUS BHYTPEHHEH MO3UIUMHU JMYHOCTH, MAaTPUOTU3MA,
YBaXEHHSI K 3aKOHY M TNPABOTOPSAKY, YETOBEKY TpyJda U CTaplieMy MOKOJIEHHUIO, B3aUMHOTO
yBaXeHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTYpHOMY  HACIE€OUI0 W TpaJulUsaM
MHOTOHAIIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOIIeH cpeae.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOTro npenmMera «buoiaorusy MoMKHBI OTpakaTh
TOTOBHOCTb U CIOCOOHOCTh O0Y4aroNIMXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHUI, COOTBETCTBYIOIIMX TPAAMIMOHHBIM IIEHHOCTSIM  POCCUICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M ONBITA JESITEIbHOCTU B IMPOLIECCE PEaTU3aliid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN JIEATEIHHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIIUTAHMS:

chOpPMUPOBAHHOCTh  TPAKIAHCKON MO3UIMU  OOydYaromerocss Kak akTHBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPAaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH NESITEIbHOCTH MPU CO3JaHUU YUYEOHBIX IMPOEKTOB,
peleHnH y4eOHBIX U M03HABATEIbHbBIX 33/1ay, BHIIOJIHEHUH OMOJIOTMUECKUX IKCTIEPUMEHTOB;

CMOCOOHOCTh  OTpeNeNIATh COOCTBEHHYIO TIO3MLHMIO 110 OTHOUIEHHIO K SIBJICHUSIM
COBPEMEHHOM XKHU3HU U OOBSICHATH €€;

YMEHHE  Y4YUTBIBaTh B  CBOUX JIGHCTBHSX  HEOOXOAMMOCTb  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIO/IEH C Pa3HBIMU YOSKACHUSMHU, KYIbTYPHBIMU IIEHHOCTSMU U COLUAIBHBIM
MIOJIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TMPOLIECCE COBMECTHOTO BBIINOJHEHUS Y4YEOHBIX,
MO3HABATENbHBIX W HCCIIEAOBATENbCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO
OTIIIOHEHTOB MPH 0OCYKIEHUH CITIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;



TOTOBHOCTb K T'YMaHUTapPHOM U BOJOHTEPCKOMU JIEATEIIBHOCTH;

2) N1aTPMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TaHCKOW UICHTUYHOCTH, MATPUOTU3MA, YBAKECHUS K
CBOEMY HApoJy, 4yBCTBa OTBETCTBEHHOCTH Iepen PoamHON, ropaocTtu 3a CBOM Kpai, CBOIO
Ponuny, cBOI SI3bIK U KYJBTYPY, MPOILJIOE M HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MMPUPOTHOMY HACIICTUIO U MaMSITHUKAM IPUPOIBI, TOCTHKECHHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATH BKJIA]] POCCHICKIX YYEHBIX B CTAHOBJICHHE U pa3BUTHE OHMOJIOTHH,
MMOHUMAaHMs 3HAYCHUSI OWOJIOTMM B TO3HAHUM 3aKOHOB TMPHUPOJBI, B JKU3HM 4YEJIOBEKa U
COBPEMEHHOT0 00111eCTBA;

ujenHas yoe:xx 1IEHHOCTh, TOTOBHOCTH K CIY)KE€HHUIO U 3anmuTe OTeyecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOopMUPOBAaHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHHUS;

CrOCOOHOCTH OIIEHUBATh CUTYAITUIO M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha
MOpPaJTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POJIUTEIISIM, CO3JJaHUIO0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATUA LIEHHOCTEN CEMEHOM )KU3HU B COOTBETCTBUU € TPaAUIMSIMHU Hapoa0B Poccuu;

4) 3cTeTH4YeCcKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOIO
TBOPUYECTBA, CIIOPTA, TPYyAa, OOLUIECTBEHHBIX OTHOIICHHIA;

ITOHMMAHHE SMOIIMOHAIBHOTO BO3JCHCTBUS KUBON NIPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE IPOSIBIATh
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUA  KYJbTYPbl 3I0POBbS M
IMOLMOHAJIBHOIO 0JIArONoJIyYns:

MMOHMMAaHKE U peau3alus 3J0pOBOro U 6e30MmacHoro oopasa *KU3HU (3A0POBOE MHUTAHUE,
coOroiecHHe TUTMEeHUYECKUX MPaBUI U HOPM, cOaJIaHCUPOBAHHBIN PEKUM 3aHSATHH U OTHAbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeKHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMAaHHE LEHHOCTH TMPaBWJI WHAMBUAYAJbHOTO M KOJUIGKTUBHOTO O€30IacHOTO
MOBEJICHUS B CUTYaIUAX, YIPOKAIOIINX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHHE TOCIEACTBUM M HENPHUSATHS BPEIHBIX MPUBBIYEK (YHOTPEOIEHUS aNKOTOJIs,
HApPKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM J€ATEIBHOCTH TEXHOJIOTMUECKOW U COLMAIbHOM HAPaBIEHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATH, TUTAHUPOBATH U CAMOCTOSITENILHO BBITIONHSATH TAKYIO JESATEbHOCTD;

HMHTEpEC K pa3iIMyHbIM cdepaM MpodeccHnoHaIbHON AEeSITeTbHOCTH, YMEHHE COBEpIIAaTh
OCO3HAHHBIH BEIOOP Oynyiiel mpodeccuu u peanr30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpPA30BaHUIO HA MPOTSKEHUH BCel
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHHS;



MOBBIIIEHNE YPOBHSA AKOJOTHMUYECKOW KYIBTYphl: MPHOOPETEHUE OMbITAa TIAHHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI /7151 OKPYKAIOLIEH cpeapl;

0CO3HAHME TJI00ATBHOTO XapaKTepa SKOJIOTUYECKHUX MPOOJIEM U IyTel MX pelIeHus;

CIOCOOHOCTh HMCIIOJIB30BaTh NMPHOOpPETaEMbIE IPU U3YYCHUN OMOJIOTUN 3HAHHS U YMEHHS
IIpU pElIeHUH NpoOJIeM, CBSI3aHHBIX C PAllMOHAIBHBIM IPUPOJOIOJIB30BAHUEM (COOIIIO/IEHUE
[IpaBWJI NOBEJAEHUS B NPUPOJE, HAIPABIEHHBIX HAa COXpAaHEHUE PAaBHOBECUS B JKOCHUCTEMAX,
OXpaHy BUOB, IKOCHCTEM, Onochepsl);

aKTUBHOE HENpUATHE JIEHCTBUM, NPUHOCSIIMUX BPEI OKpYXKAIOLIEH MPUPOAHON cpele,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUATHBIE SKOJIOIMUECKUE IMOCIEACTBUS IPEIIPUHIMAEMBbIX
JEUCTBUN U NPEAOTBPAILATh UX;

HaJIM4ue PAa3BUTOrO HKOJIOTMUYECKOTO MBILIUICHUS, 3KOJOTHYECKOM KYJIbTYphl, OIbITA
NESITEIbHOCTH  DKOJIOTUYECKOW  HANpaBIEHHOCTH, YMEHHsS pPYKOBOJACTBOBATHCS HMH B
MI03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM MpAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKON JESITEIbHOCTH HKOJIOTUYECKOM HAlpaBIEHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUS:

cOpPMUPOBAHHOCTH ~MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HayKM M OOIECTBEHHOM MpaKTUKH, OCHOBAaHHOIO Ha JMalore KyJabTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYIBTYPHOM MUDE;

COBEPUICHCTBOBAHUE SA3bIKOBOM M UUTATENILCKON KyJIbTYphl KaK CPEICTBA B3aUMOICHCTBUS
MEXY JIFOJIbMU U TIO3HAHMSI MUPA;

MOHUMaHHe crenupuku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ poiu B (OpMUPOBAHUU
palMOHAILHOIO HAYYHOTI'O MBIIIICHHS, CO3aHNUU LEIOCTHOTO MPEJCTABICHUS 00 OKpYyXKarolleM
MHUpE KaKk O €JUHCTBE MpPUPOJbl, YeJIOBeKa U OOIIecTBAa, B IO3HAHUU MPUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHNH TPOoOIeM COXpPaHEHHsI TPUPOTHOTO PaBHOBECHUS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMH Ul COBPEMEHHOW LIMBMIIM3AIMU: 0OecredyeHus
HOBOI'O YPOBHS Pa3BUTUSl MEIUIIMHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTHH, CIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, IIOUCKA IIyTeH BBIXOJA U3 IJI00aIbHbBIX
9KOJIOTHYECKUX MPoOsIeM U oOecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATIBHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HH;

3aUHTEPECOBAHHOCTh B IMOJYYEHUU OMOJIOTMYECKUX 3HAHWM B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpbl, €CTECTBEHHO-HAyYHOW TI'PAaMOTHOCTH, KaK COCTABHOM dYacTH (PyHKIMOHAJIBHOM
IPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit npu U3y4eHuu OuoJIoruH;

[IOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHMS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHMS JJIs aHaluu3a M OObACHEHMs SBJICHUH
OKpYXKAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O0OOCHOBAaHHbIE
3aKJIOYEHUS HAa OCHOBE HAYYHbIX (PAaKTOB M HMEIOIIMXCS JAHHBIX C LENbI0 MOJyYeHUs
JOCTOBEPHBIX BBIBOJIOB;

CMOCOOHOCTh CAMOCTOSITENIBHO HCMOJb30BaTh OWOJIOTUYECKUE 3HAHMS JUISL pelleHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IICHHOCTH HAy4YHOU JEATEIBHOCTH, TOTOBHOCTh OCYLIECTBJIATH MPOEKTHYIO U
HCCIIEIOBATENIBCKYIO ACSITEIbHOCTh MHIMBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb M CHOCOOHOCTh K HENpPEpHIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHMIO, K
aKTUBHOMY TIOJIyY€HHIO HOBBIX 3HaHHMHM 1O OMOJOTMH B COOTBETCTBHM C >KU3HEHHBIMHU
MOTPEOHOCTSAMHU.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ylbTaThl OCBOCHHUs yueOHOro mnpenmera «buonorusy BKIIOYAIOT:
3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHHUS  OOYUAIOMIMXCS — MEXKIUCHUITTIMHAPHBIE
(MexXnpeaMeTHbIe) 00LeHaYYHbIE TIOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOH KapTHHBI MUpa



U cnenu@uKy METO0B MO3HAHUSI, HCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPIrHs,
SBJICHHE, IPOIECC, CUCTeMa, HAy4HBIH (AaKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIe0BaHUE, HAOIIOJEHUE, W3MEpPEHHUE, SKCIIEPUMEHT U JPYruX), YHHUBEPCAJIbHbIE
y4deOHbIe neiicTBUs (TO3HABATENbHbIC, KOMMYHUKAaTUBHBIC, PETYISTHBHBIC), 00€CIEeUNBAONINE
¢dopmupoBanre (PyHKIMOHAIBHOW T'PaMOTHOCTH M COIMAIILHOW KOMIETEHIIUH OOYYarOIINXCs,
CIOCOOHOCTh oOyuaromuxcs UCII0JIb30BATh OCBOEHHBIE MEXAUCLUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHWS W YHHBEpCAJbHbIC y4yeOHBbIC JCHCTBHS B TMO3HABATEIBHOW U
COLIMAJIBHOW ITPAKTHKE.

MeranpeaqMeTHbIe pe3yabTaThl OCBOSHHS MPOTPaMMBbl CpeTHEero oOImero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

Ogi1ajeHHe YHMBEPCAJIbHBIMH YUeOHbIMH O3HABATEIbHBIMH e CTBUSIMU:

1) 6a3oBble JIOTHYECKHE JICHCTBUS:

CaMOCTOSITENIBHO (POpMYNIMpOBaTh U aKTyalIM3UPOBATh NpPoOJIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCII0JIb30BaTh IIPU OCBOEHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBILUICHUS (aHaJIN3a, CUHTE3a,
CpaBHEHHUs, KiIaccuukanuu, 0O0OOIIEHHUs), PACKPBIBATh CMBICT OHOJOTUYECKUX TOHSATUI
(BBLIENATH UX XapaKTepHbIE MPU3HAKU, YCTAaHABINBATH CBSA3U C IPYTUMU MOHSATHUSMH);

OTIPENeNATh LIEIH JEATeIbHOCTH, 3aJaBasl HapaMeTpbl UM KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTH PE3YyJIbTAThl AEATEIbHOCTHU C MOCTABICHHBIMU IIENISIMU;

HCIO0JIb30BaTh OHOJIOTMYECKUE MOHATHS JUIsl OObsACHEHUs (AKTOB U SBJICHUN >KUBOU
TIPUPO/IBI;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIyKTUBHbBIE, IeIyKTUBHbIE, 10 aHAJIOTUH ), BBISIBIISTH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCCMATPUBAEMBIX SBICHUSX, (POPMYIHpPOBATH BBIBOJBI U
3aKITIOUEHUS;

MIPUMEHITh CXEeMHO-MOJIEIbHBIE CPEJCTBA JJIsl MPEACTABICHUS CYIIECTBEHHBIX CBS3EH U
OTHOIICHUH B M3y4aeMbIX OHOJOTHYECKMX OOBEKTax, a TaKKe MPOTUBOPEUYHUI pa3HOro poja,
BBISIBJICHHBIX B PA3JIMYHBIX HH(OOPMALMOHHBIX HCTOUHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEeMbI ¢ YUETOM aHaIN3a UMEIOLIUXCS MaTepUaTbHBIX
1 HEeMaTepuaJbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JIESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH Pa0OTy B YCJIOBHUSIX pPEaJbHOTO, BHUPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE IeHCTBH:

BIIQJIETh HABBIKAMHU Y4€OHO-HUCCIEIOBATENIbCKOW U MPOEKTHOM JesITeNbHOCTU, HaBBIKAMHU
paspelleHus IpooiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TOMCKY METOOB
pELIEeHNs TPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJOB IT03HAHUS;

HCIIOJIb30BAaTh PA3JIMYHBIE BUABI JESATEIBHOCTH IO IOJIYYEHUIO HOBOTO 3HAHMS, €ro
MHTEpHpEeTaluy, NpeoOpa3oBaHUI0 M NMPUMEHEHHIO B YUYEOHBIX CUTYallMsX, B TOM 4HUCIE IpU
CO3/IaHUM Y4EOHBIX U COIMATIBHBIX IIPOEKTOB;

(dbopMHUpOBaTh HAYYHBIA THUI MBIILIEHUS, BIAJACTh HAYYHOW TEPMUHOJIOTUEH, KITFOUEBBIMU
MOHATUSAMH U METOJaMU;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIE 3a7ayll B OOpa30BATEIbHON MESATEIBHOCTH U
KU3HEHHBIX CUTYaIMSIX;

BBIBJISITH IPUYUHHO-CJIEJACTBEHHBIE CBSI3M M AKTyaJlM3UpOBaTh 3aJady, BbIJBUTATh
TUIOTE3Y €€ pEeIeHUs], HAXOIUTh ApIYMEHTHI AJIS I0Ka3aTeIbCTBA CBOUX YTBEPXKIACHUMN, 3a1aBaTh
rapaMeTpbl U KPUTEPUU PEILICHHUS;



aHAJIM3UPOBATH IOJYYEHHBIE B XO/I€ PEIICHUS 3a/1a4M PE3YIbTaThl, KPUTUUECKU OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3MPOBATh U3MEHEHUE B HOBBIX YCIOBUSX;

J1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH IPHOOPETEHHBIN OTIBIT,

OCYIIECTBIIATh IIEJICHANIPABICHHBIN TOUCK IEPEHOCAa CPEIACTB U CIIOCOOOB JCHCTBUS B
podeCcCHOHABHYIO CPEY;

yMETb IMEPEHOCUTh 3HAaHUS B  II03HABAaTEJbHYHD U  IPaKTUYECKyl0 oOrnactu
KU3HEJESITEIbHOCTH;

yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE WJIEHM, MpeAJaraTb OPUrMHAIbHBIE IOAXOJbl U PEUICHUs, CTAaBUTh
poOJIeMBI M 3a/1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHUKAX MH(OpManuu (TEKCTe y4yeOHOTO mocoows,
Hay4YHO-TIONYJISIPHOM JMTEpaType, OMOJIOTUUECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMITBIOTEPHBIX
0a3ax ngaHHbIX, B MHTepHere), aHanu3upoBaThb WH(GOPMALMIO Pa3IWYHBIX BUIOB U (opm
MIpE/ICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHSATH pa3jIUyHble METOAbl MpU IMOUCKE U OTOOpe
OunoslornuecKkoi nHPpopMaIuy, He0OXOIUMOMN ISl BBITIOHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCIOJIb30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI,
COBEPIIECHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (OpMYy MpeACTaBlIeHUS OHOJOrHYecKOn
nHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYToe€);

WCIOJIb30BaTh HAYYHBIN S3BIK B KadecTBE CpeAcTBa IMpH paboTe ¢ OHOJOrndyecKon
uH(popmaluen: NPUMEHITh XUMUYECKUe, (U3NYECKUe W MaTeMaTH4YeCKHE 3HAKU U CUMBOJIBI,
dbopmynel, abOpeBUaTypy, HOMEHKIATypy, HCIOJb30BaTh W MpeoOpa3oBBIBATh 3HAKOBO-
CUMBOJIMYECKUE CPECTBA HATJISITHOCTH;

BIIQJIETh HABBIKAMU DACIO3HABAHUS W 3alIUTHl  HMHGOpMAIMK, HWHYOPMALMOHHON
0€30MacCHOCTH JTUYHOCTH.

OBiageHue YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMU:

1) o0menue:

OCYILIECTBIISITh KOMMYHUKAIIUKA BO BCEX cepax >KU3HH, aKTUBHO y4acTBOBATh B JUAJIOre
WIM TUCKYCCHUHU TIO CYHIECTBY oOCyKIaemMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3bIBATh
CYXJECHHUS OTHOCHUTEIIbHO BBIMOJHEHHSI Npe/ularaeMod 3aJayd, Y4YUTHIBaTh MHTEPECHl H
COTJIACOBAHHOCTD MO3UIUI APYTHX YYACTHUKOB JAUAJIOTA WIN JUCKYCCHH);

pacrno3HaBaTh HeBepOalbHBIE CpeACTBAa OOIICHMS, MOHUMATh 3HAYEHUE COIUAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOH(MIMKTHBIX CUTYAIMi, YMETh CMSATYaTh KOH(DIUKTHI U
BECTHU MIEPETOBOPHI;

BIIAJIETh PA3JIMYHBIMU CHOCOOaMU OOIICHUS U B3aMMOJCHCTBUS, NMOHHUMATh HaMEpEHUs
JPYrUX JIOJIeH, MPOSIBIATh YBaXKUTEIbHOE OTHOIIEHHE K COOECEeHUKY U B KOPPEKTHOU (hopme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOX0 TOYKY 3PEHHUS C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasI 1esSITeIbHOCTD:

MOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAH/IHOW M MHIUBHYalbHON pabOTHl MpHU
pereHn OHoIornYeckoi mpo0ieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
(dbopM B3aUMOJCUCTBUS NPH pelIeHNH ydeOHOM 3a1auu;

BBIOMPATh TEMATUKy M METOJbl COBMECTHBIX JEHCTBUH ¢ yd4€TOM OOIIMX MHTEPECOB U
BO3MOYHOCTEHN KaX/I0TO 4jeHa KOJUIEKTHBA;



[IPUHUMATh LE€JIM COBMECTHOW JESTENbHOCTH, OPIaHM30BbIBaTH M KOOPAMHUPOBATH
JEUCTBHUS 110 €€ JOCTUKEHHUIO: COCTABIIATH IUIaH JCMCTBUMN, paCpeAeIIATh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, OOCY)KJaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KaY€CTBO CBOETO BKJIaJAa U KaXJIOTO YYaCTHHKA KOMaHJbl B OOLIMI pe3yabTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeaaraTb HOBBIE IPOEKTHI, OLEHUBATh UAEU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MO3UTUBHOE CTPATETMYECKOE IIOBEIEHHWE B pPa3IMUHBIX CUTYalUsX,
IIPOSIBJIATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh HHULIMATHBHBIM.

OBiaeHHne YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ICTBUAMM:

1) camoopranu3amnms:

WCIO0JIb30BaTh OMOJOTMYECKWE 3HaHWS JJIs BBIABICHUS NPoOJEM M HX pEIICHUS B
KU3HEHHBIX U Y4eOHBIX CUTYallUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUH 1I€JI€BbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JEUCTBUAX U TOCTYNKaX MO OTHOLICHUIO K >KUBOM MPUPOJIE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKPYKaIOIHX;

CaMOCTOSITENIBHO OCYILIECTBIISITh MO3HABATEIbHYIO AESITEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBUTh W (HOPMYIHpPOBaTh COOCTBEHHBIE 3a7adyd B OOpa30BATEIbHOW JEATEIHLHOCTH U
KU3HEHHBIX CUTYalHsIX;

CaMOCTOSITENIBHO COCTABJISITh ITUIAH PELIEHUs MPOOJIEMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPENOUTEHUI;

JlaBaTh OLIEHKY HOBBIM CUTYaIlHsIM;

paciupsaTh paMKH yueOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHHUIO U TIPOSIBIICHUIO IITUPOKOM IPYAUIIMH B PA3HBIX 00JIACTAX
3HAHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KyJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JESTEIHHOCTb, OLIEHHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIaJIETh HABbIKAMU MO3HABATEIbHOU peIeKCcuu KaKk OCO3HaHUs COBEPIIAEMbIX JAeHCTBUN
Y MBICIIUTEIBHBIX MPOIECCOB, UX PE3YIHTATOB U OCHOBAHMIA, UCIIOJIb30BATh NMPUEMBI pedaeKcun
JUIS OLIEHKU CUTYAIllH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEILICHHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U @pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yJIbTaTOB ACITEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MIPUHUMATD ce0sl, MIOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPaBO JPYrUX Ha OIINOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH APYrOro YEJIOBEKA.

NPEJMETHBIE PE3YJIbTATbBI
[IpenmetHbie pe3ynbraThl ocBoeHUs nporpammbl COO mo Ouosnoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue uis yueOHoro npenmera «buonorus» HaydHble 3HAHUSA, YMEHUS U
cnocoObl JIeMCTBUH MO OCBOEHHMIO, HHTEpHpETallud W NpeoOpa3oBaHUIO 3HAHWM, BUIbBI
JeATEIbHOCTH 110 IMOJIyYEHUI0 HOBOTO 3HAHUS M NMPUMEHEHHIO 3HAHWM B Pa3JIMYHBIX y4eOHBIX



CUTYallUsIX, @ TAKXKE B PEATbHBIX )KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX ¢ Onosorueil. B mporpamme
MPEIMETHBIE PE3YNIbTaThl IPEACTABIICHBI 110 T0/1aM 00YyUeHHS.

[IpenmMeTHbIe pe3ynbTaThl 0CBOEHUS yueOHOr0 nnpeamera «buonorus» ¢ 10 knacce n0mKHbBI
OTpaxarb:

c(OPMHUPOBAHHOCTh 3HAHMA O MECT€ W POJIM OMOJOTHMH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMHpPOBAHHM COBPEMEHHOI €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
Hay4YHOTO MHUPOBO33PEHHUS, O BKJIAJIE POCCUMCKHUX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Onosornu, PyHKIIMOHAIEHOW TPAMOTHOCTH YeJIOBEKA ISl PEIICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJEP)KAHUE OMOJIOIrMYECKUX TEPMUHOB M MOHATHUI: JKU3Hb, KIIETKA,
opranusm, MeTado13M (0OMEH BELECTB U MPEBPAILlEHNE SJHEPTHUH ), TOMEOCTa3 (caMOperyJsaus),
YpOBHEBasl ~ OpraHu3alus  JKMBBIX  CHCTEM, CAaMOBOCHpPOU3BEJIEHUE  (pempoayKIus),
HACJIEICTBEHHOCTh, N3MEHYMBOCTb, POCT U Pa3BUTHE;

yMEHHE U3Jaratb OUOJIOTUYECKHE TEOpUH (KJIETOYHAas, XpPOMOCOMHAasi, MYTal[MOHHAs,
LEHTpaJbHas J0rMa MOJIEKyJsipHOW Ouosiorun), 3akoHbl (I. Mennens, T. Moprana, H. U.
BasuiioBa) 1 yueHus (0 LIEHTpax MHOro00pa3usi U MPOUCXOKACHUS KyIbTYpHbIX pacTenuit H. U.
BaswuiioBa), onpenenaTh rpaHullbl UX IPUMEHUMOCTH K )KMBBIM CUCTEMAaM;

yMEHHE BIaJE€Th METOJIaMU HAy4YHOTO MO3HaHUs B OuoJioruu: HAOJIIOACHHE U ONUCAHHE
KUBBIX CHUCTEM, I[IPOLIECCOB U SBJICHUW, OpraHu3anuss MU TMPOBEACHHE OHOJIOTMYECKOTo
SKCIEPUMEHTA, BBIJBI)KCHHE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXAY HCCIEIyEeMbIMU
BEJTMYMHAMH, OOBSICHEHHE MOJyYEHHBIX PpEe3y/lbTaTOB, HCIOJb30BAHHBIX HAyYHBIX MOHATHH,
TEOPUIi U 3aKOHOB, YMEHHE JIeJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBIJIENATh CYIIECTBEHHbIE NMPHU3HAKM BHPYCOB, KJIETOK MPOKAPUOT U IYKAPHOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX OPraHU3MOB, OCOOCHHOCTH IIPOLIECCOB: OOMEHA BEIECTB U
IIPEBPAILEHUS] PHEPTUU B KIETKE, (POTOCHHTE3a, IIACTUYECKOIO U SHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, MeH03a, OMJIOJOTBOPEHHS, PA3MHOXKEHUS, UHIAUBHUIYaIbHOTO Pa3BUTHUS
opraHu3ma (OHTOTEHE3);

YMEHHUE NPUMEHATh MOJTy4YEHHbIE 3HAHUS I OOBSCHEHUS OMOJOIMYECKMX IPOLIECCOB U
SIBJICHUH, JJIS1 IPUHATHUS IPAKTUYECKUX PEIIEHUH B TOBCEHEBHOM KHU3HU C LEJIbI0 00ECIIeUeHUs
0€30I1aCHOCTH CBOEr0 3[0POBbS U 3/0POBbSl OKPYKAIOLIMX JIHOJEH, COONIIOJEHHUS HOpM
I'PaMOTHOTO IMOBEJIEHHUsI B OKPY)KAIOLIEH NpUPOJHON cpele, MOHMMaHHEe HEOOXOAMMOCTU
UCIOJIb30BAHUSA JAOCTHKEHUH COBPEMEHHOM OHOJIOrMM M OMOTEXHOJIOTHH JUlsl palMOHaIbHOIO
IIPUPOJIOTIOJIL30BAHHUS;

YMEHHE pellaTh 3J€MEHTapHble TI'eHETUYEeCKHe 33aJadyd Ha MOHO- M AUrHOpHUIHOE
CKpELIMBaHUE, CLICTUIEHHOE HaclleZIoBaHHE, COCTABIIATh CXEMbl MOHOTUOPUAHOTO CKpEIMBAaHUS
IUIsl IPeICKa3aHusl HacleI0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBINOJIHATH JJAOOPATOpHbIE M NPAaKTHYECKUE paboThl, COONMIOIATh MpaBUia MpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYIOBAHHUEM;

YMEHHE KPUTHUYECKH OIICHMBAaTh M HHTEPHPETHPOBaTh HMH(OPMAIUI0 OHOIOTMYECKOTO
COJIepKaHUs, BKJIIOYAIOIIYIO ICEBJOHAYYHbIE 3HAHUS W3 Pa3IMUYHbIX MCTOYHUKOB (CpelcTBa
MaccoBOil MH(OpPMaLMK, HayYHO-TIOMY/ISIPHbIE MaTepUallbl), STUYECKHE ACMEKThl COBPEMEHHBIX
UCCIIeIOBaHUI B OMOJIOTHH, MEUILIMHE, OMOTEXHOJIOT HH;

YMEHHE CO3/1aBaThb COOCTBEHHBbIE NHCbMEHHBIE M YCTHbIE COOOIIEHUs, 0000mas
OMOJIOTUYECKYI0 HH(POpPMAIMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
MOHATUHHBIN armapat OUOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N | Hamvenopamie KoanuyecTBo yacos DJIeKTPOHHbBIE
(uudgpossbie)
n/ | PpasesioB U TeM Bcer | Konrtpoabn | IIpakruyec
oOpa3zoBaTte/ibHbIE
I NMporpamMmMbl 0 ble padoThI KHe padoThl
pecypchl
EHOMOM IS KAK bu6mmoreka [{OK
1 Havia 2 0.5 https://m.edsoo.ru/7f41
Ve c292
JKuBbie cucTeMsl bu6mmoreka [IOK
2 U UX 1 https://m.edsoo.ru/7f41
OopraHu3arus €292
XUMUYECKUH bu6moreka [IOK
3 COCTaB U 8 1 https://m.edsoo.ru/7f41
CTPOEHHE KIIETKH €292
KuznenestenbH bubmmorexa LOK
4 ! 6 https://m.edsoo.ru/7f41
OCTb KJICTKH
€292
P
Hff;;me:;;ie bubnuorexa [JOK
5 ainmiy 5 1 https://m.edsoo.ru/7f41
P c292
OpraHU3MOB
H
TBaIiHeHCTBeHHOC bubmoreka [IOK
6 8 1.5 https://m.edsoo.ru/7f41
HM3MEHYUBOCTh
€292
OpraHU3MOB
C
o e:;f;;;% bu6moreka [IOK
7 P ’ 3 https://m.edsoo.ru/7f41
OcHOBEBI
€292
OMOTEXHOJIOTUU
bubnuoreka [JOK
8 PesepBHOE Bpems 1 1 https://m.edsoo.ru/7f41
€292
OBUIEE
KOJIMYECTBO
YACOB I10 34 ! 4
ITPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne KoanuecTBo yacon
DJleKTPOHHBbIE HU(PPOBHIE 00pPa3oBaTeJIbLHbIE
n/ Tema ypoka KonTposbubie | IIpakTnueckue
Bcero pecypcbl
n padoThI padoTsbI
bubmmoreka LIOK https://m.edsoo0.ru/863e6122
1 buonorus B cucreme Hayk 1

https://m.eds00.ru/863e632a

Merto1bl TO3HAHUA KUBOM
npupoel. [IpakTnaeckas
pabota No 1

2 «Mcnonp3oBanue 1 0.5 bubnuoreka 11OK https://m.edsoo.ru/863e6122
pa3IUYHBIX METOJOB MPH

I/I3y‘-IeHI/II/I 6I/IOJ'I01"I/I‘-IGCKI/IX
00BEKTOBY

buonornueckue cucTeMsl,

1 bubmuoreka IOK https://m.edsoo.ru/863e6564
MPOLECCHI U UX U3YUECHUE

XUMHYECKHI cOCTaB
4 kineTku. Bomga 1 bubmmoreka LIOK https://m.edsoo.ru/863e674e
MUHEPAJIBHBIE COJIU

benku. CocrtaB u cTpoeHue

5 1 bubmmoreka IIOK https://m.edso0.ru/863e6b72
OCIIKOB
DepMeHTh —
OMOJIOTHYECKHUE

6 R e 1 0.5 buGmuoreka IIOK https://m.edsoo.ru/863e6b72

JIaGopatopHas pabora Ne 1
«M3ydyeHne KaTaIUTUUIECKOU
aKTUBHOCTH (pepMEeHTOB (Ha



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

[IpUMeEpEe aMUIIa3bl WK
KaTtajasbl)»

Yrnesoasl. JInnuasl

bubaunorexa [{OK https://m.edsoo.ru/863e6870

HyxknenHoBbIE KHCIIOTBI.
ATOD

bubmmoreka LIOK https://m.edsoo.ru/863e6d5c¢

Hctopus u metosl
W3Yy4YEeHUs KIIETKH.
Kiterounas teopust

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

10

Knerka kak 1esoctaas
JKHUBas CUCTEMaA

11

Crpoenne syKapruOoTHYECKOU
kneTku. JlabopaTopHas
pabota Ne 2 «M3yuenue
CTPOEHHMS KJIIETOK PACTEHUH,
YKUBOTHBIX, TPUOOB 1
OaKTepuil 01 MUKPOCKOTIOM
Ha TOTOBBIX
MUKpOTpenaparax u ux
OTIHCAHUE

0.5

bubmuoreka IOK https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢c

12

OOMeH BelIEeCTB WA
MeTadOoIM3M

bubmoreka ITOK https://m.edsoo.ru/863e766¢

13

dorocunaTe3. XeMOCHHTES

bubnuoreka ITOK https://m.edsoo.ru/863e7c98

14

DHepreTudeckuii o0OMeH

bub6nuoreka IIOK https://m.edsoo.ru/863e7aae

15

JKu3HEHHBIN UK KIETKH.
Jlenenue KiaeTku. MuTo3.
JIaGopatopHas padorta Ne 3
«Habmonenne murosa B

0.5

buGnuoreka IOK https://m.edsoo.ru/863e7dc4



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

KJIETKaX KOHUMKA KOpeIlKa
JIyKa Ha TOTOBBIX
MUKpOIpenaparax»

buocunres 6enka. Peaknus

16 bubnunoreka [IOK https://m.edsoo.ru/863e796e
MaTpUYHOTO CHHTE3a

17 Tpancisiuus — Guocnires bubnuoreka 11OK https://m.edsoo.ru/863e796e
Oenka

18 Heiteroubie Gopuel bubnunoreka [{OK https://m.edso0.ru/863e7540
JKU3HU — BHUPYChbI

19 ®opMBbI pa3MHOKEHUS bubnunoreka [IOK https://m.edso0.ru/863e81b6
OpraHU3MOB https://m.edsoo0.ru/863e831e

20 Meiio3 bubmmoreka IIOK https://m.edsoo.ru/863e7f4a
OO6pazoBaHue U pa3BUTHE
ITIOJIOBBIX KJICTOK.
O11010TBOpEHKE.

21 JIaboparopHas pabota Ne 4 0.5 bubnuoreka IIOK https://m.edsoo.ru/863e81b6
«M3yuenue cTpoeHus
MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpEIiapaTax»

22 MHBHAyaIEHO pasBATHC bubmmoreka LIOK https://m.edsoo.ru/863e8436
OpraHU3MOB
I'enernka — Hayka o

23 HACJICACTBEHHOCTH U bubmmoreka IIOK https://m.edso0.ru/863e86f2
M3MEHYUBOCTH

24 3axonomepHoCTH bub6muoreka ITOK https://m.edsoo.ru/863e8878

HacJICAOBaHUs ITPU3HAKOB.



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

Monorubpuanoe
CKpCIIUBAHHE

25

JurubpunHoe
CKpeniuBanue. 3aKoH
HE3aBUCHMOTO
HaCJIeIOBAaHMS IPH3HAKOB

bubmmorexa L{OK https://m.edsoo.ru/863e89a4

26

CueruieHHOE HaclleZJoOBaHNE
npusHakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yabTaToOB
MOHOTHOPHUIHOTO U
JTUTHOPUTHOTO
CKPEIIUBAHUS Y JIPO30 (PHITBI
Ha TOTOBBIX
MUKpOTpenaparax»

0.5

bubnuoreka I1OK https://m.edsoo.ru/863e8c60

27

[TpomexxyTouHas
arrecTtanusa. TecT.

28

I'eneruka noma.
HacnenoBanue nmpu3HaKos,
CLEIUIEHHBIX C [IOJIOM

bubmmoreka LIOK https://m.edsoo0.ru/863e8c60

29

N3MeHYnBOCTb.
Henacnencrsennas
W3MEHUYUBOCTb.
JlaboparopHas padota Ne 6.
N3yuenue
MOAU(PHUKAITTOHHOM
W3MEHUYHUBOCTH, IOCTPOCHUE

0.5

bubnuoreka IIOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

BAPUALIMOHHOTO PsAa U
BAPUALIMOHHON KPUBON»

Hacnencrsennas
NU3MCHYUBOCTD.
JlaboparopHas pabora Ne 7.

30 . 1 0.5 bubmuoreka I{OK https://m.edsoo.ru/863e8efe
«AHaM3 MyTanun y
Ip030(UITHI HAa TOTOBBIX
MHUKpOIIpenaparax»

31 I'enernka yeoBeka 1 bubmmoreka LIOK https://m.edsoo.ru/863e8d78

32 Cenekuns kax Hayka H 1 bubmmoreka L{OK https://m.edsoo.ru/863e9214
poriecc
MeTo bl ¥ TOCTHKEHUS

33 CEJICKIIUH PaCTeHUI U 1 bubmuoreka IOK https://m.edsoo.ru/863e9214
JKUBOTHBIX
b

34 HOTEXHOJIOTHA Kak OTpacith 1 bubmoreka LIOK https://m.edsoo.ru/863e9336
MIPOM3BOJICTBA

OBUIEE KOJIMYECTBO YACOB 34 4

I10 ITPOTPAMME



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

YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 11 YYEHUKA

* YVueOonuk / B.B. Ilaceunnk, A.A. Kamenckuii; noa. pea. B.B. [laceunnk —

Mocksa : [Ipocsemenne, 2022. — 224 c.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

MGTO)II/I‘-IGCKI/IG mocoous JJId YIUTCIIA; AMAAKTUICCKUEC MaTCpHaAJIbI JIs1 YPOKOB.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccuiickas >J€eKTpOHHAs IIKOJIa

2. http://school-collection.edu.ru/).«Enunas xomrekus [udpossix OOpa3zoBaTeIbHBIX
PecypcoB»

3. http://www.fcior.edu.ru/

4. www.bio.1lseptember.ru — rasera «buosorus

5. www.bio.nature.ru — Hay4Hsle HOBOCTH OHOJIOTHH

6. www.edios.ru — Diiioc — HeHTp AMCTAaHIIHOHHOTO 00pa3oBaHUS

7. www.km.ru/education - yueOGHbIc MaTepualbl U ciioBapu Ha caiite «Kupuma u Medo auii»
8. http://video.edu-lib.net — yaeOHbie GrabMbI

9. I0Ty6
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