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INOACHUTEJIBHAS 3AIINCKA

[Tpu pa3paboTke nmporpaMMsl 1Mo OMOJIOTUH TEOPETHUECKYIO OCHOBY Ui ONpPEAENeHUs MOJX0A0B K
dopMHpoBaHUIO colepKaHUA ydeOHOro mnpeamera «buomorus» cocraBuiIM: KOH- IENTyajbHBIC
nostoxeHuss ®I'OC COO o B3auMo00OyCIOBIICHHOCTH 1IEJIeH, COIepKaHus, pe- 3yJIbTaTOB O0YYCHUS
U TpeOOBaHUIl K YPOBHIO MOJITOTOBKH BBIITYCKHUKOB, IOJIOXKEHUS 00 00- MUX IENsAX U MPUHIINIIAX,
XapaKTepU3YIOUIMX COBPEMEHHOE COCTOSIHHME CHUCTeMbl cpeaHero o0- 1mero oOpa3oBaHHS B
Poccuiickoit denepannu, a TakKe MOIOKEHUS O crenuduke OHOIOTHH, €€ 3HAUeHUU B MO3HAHUH
YKUBOM PUPO/IbI M 00ECTIeYeHUH CYIIIECTBOBAHMSI YeJI0BeUeCKOro oo1e- crea. CorjaacHO Ha3BaHHBIM
MIOJIOKEHUSM, OIPEeNICHbl OCHOBHBIE (DYHKIIMH IPOTPaMMBI 110 OMOJIOTHH U €€ CTPYKTypa.
[Iporpamma mno Ouonoruu naéT MpeACTaBlIeHHWE O LeNsIX, 00 obmel cTpateruu OOy4eHHs,
BOCIIUTAHMS ¥ Pa3BUTHsI 00YUarOIIUXCs CpeCTBaMU yueOHOro npenmera «buonorusy, onpene- jaser
o0s3aTenpHOE MPEAMETHOE COJAEpIKAHHE, €r0 CTPYKTYpy, paclpeielieHue Mo pasieiaM H Temam,
PEKOMEHIYEMYIO TIOCIIEIOBATEIBHOCTD N3yUeHHs yueOHOTo MaTepHaia ¢ y4éTOM MeX- IPEAMETHBIX
U BHYTPUIIPEIMETHBIX CBS3€H, JTOTUKU 0Opa30BaTENIbHOIO IMPOLecca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarouuxcsi.

B mporpamme mo OuONOTHH TaKKe YUUTHIBAIOTCS TPeOOBaHUS K IUIAHUPYEMBIM JIMYHOCT- HBIM,
METaNpeIMETHBIM M TIPEIMETHBIM pe3ysbTaTaM OoOy4eHuss B (HOPMHUPOBAHHH OCHOBHBIX BHIIOB
y4e0HO-TT03HABATENBHON  JeSATeNbHOCTH/YYEOHbIX JIEHCTBUN  OOyYalOIIUXCS MO  OCBOEHUIO
CoJiepKaHusl OMOJIOTUIECKOTO 00pa30BaHMUS.

B mnporpamme mno Owuonoruu (10-11 xmaccel, 0a30BbIi YpPOBEHb) pealu30BaH MPHUHIIMII
NPEEMCTBEHHOCTH B M3YYCHHU OWOJIOTHH, Onarojapsi yemy B HEH MPOCMAaTpUBAETCS HAIpPaBJICH-
HOCTb Ha pa3BUTHE 3HAHUI, CBI3aHHBIX C (OPMUPOBAHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33pe- HHS,
LEHHOCTHBIX OpPUEHTALUN JINYHOCTH, 3KOJOTHYECKOr0 MBIIUIEHUS, MPEACTaBIEHUN O 370- POBOM
oOpa3e KU3HU U OepeKHBIM OTHOLIEHHEM K OKpyXKarolleil nmpupoaHoi cpene. [loaromy Hapsny c
U3y4EeHHEM 00111e0MOIOTHYECKUX TEOPUH, a TAKXKE 3HAHUN O CTPOSHHUH )KUBBIX CUCTEM Pa3HOTO paHTa
U CYHIHOCTH OCHOBHBIX NMPOTEKAIOUIMX B HUX IPOLIECCOB B MpOrpaMme MO OHMOJIO-THUU YJIENEHO
BHUMaHHE WCIOJh30BAHUIO TIOJIyYEHHBIX 3HAHWW B TIOBCEIHEBHOW KM3HH JJIS pE- IICHHS
NPUKIAJHBIX 3aj7]a4, B TOM 4YHCJe: NPOQHUIAKTUKU HACcIeICTBEHHBIX 3a00J€BaHMN Yeno- Beka,
MEAMKO-TeHETUYECKOTO KOHCYJIbTHUPOBAHMs, OOOCHOBAHMSI SKOJOTMYECKH LierecooOpa3HO- To
MOBEJICHUS B OKpY’Karollel MpUPOJHON Cpefie, aHaIn3a BIUSHUS XO3SHCTBEHHOW NESTENbHO- CTH
YyeJloBeKa Ha COCTOSHUE MPHUPOAHBIX M MCKYCCTBEHHBIX SKOCHUCTEM. YCHWIEHHE BHUMAaHMS K
NPUKJIAJHON HaIPaBIEHHOCTH y4eOHOro npeamera «buonorus» npoauKkToBaHO HEOOXOAMMO- CThIO
oOecrieyeHns yCIOBUI JUIsl pellIeHUs] OJHOW U3 aKTyaJbHBIX 33/1ay LIKOJIBHOIO OHMOJIOrHYe-CcKOro
oOpa3oBaHus, KOTopas TMpeanoyaraeT (GopMHpOBaHHE Yy  OOy4YaIOUIMXCS  CIIOCOOHOCTH
aJaNTUPOBATHCS K U3MEHEHUSIM TUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOI'O MUPA.

Buosnorus Ha ypoBHe cpeaHero o01ero oopazoBaHms 3aHUMaeT BaxkHoe MecTo. OHa obec- meunBaeT
(dbopmupoBaHue y 00yJaromuXcs MpeICTaBIeHUH 0 HayYHON KapTHHE MUPA, PacIIUpsi-eT U 06001aer
3HaHUS 0 KUBOU MPUPO/IE, €€ OTIIMIUTEIHHBIX MPU3HAKAX — YPOBHEBOW OpraHH- 3aI[lH U SBOJIOLINH,
CO3/1a€T YCJIOBHUS JJIsl: TO3HAHUS 3aKOHOB XMBOW HPUPOIBI, (OPMHPOBAHUS (PYHKIHMOHAIBHOM
rPaMOTHOCTH, HAaBBIKOB 3/I0POBOTO M 0Oe30macHOro olpasza >KM3HH, SKOJOTHYe-CKOTO MBILIUICHUS,
[IEHHOCTHOTO OTHOIIEHUS K )KUBOM MPUPOJE U YEIOBEKY.

bonbiioe 3HaueHne OUOIOTHS UMEET TaKKe JUIsl pellieHUs] BOCIIUTATEIbHBIX U Pa3BUBal0- IIUX 33]1a4
cpeaHero o0uiero o0pa3oBaHus, COMANU3aK oOydatonuxcs. M3ydenne 6uonoruu odecneynBaeTt
yCIOBHS TSI ()OPMHPOBAHUST WHTEIUICKTYyaJbHBIX, KOMMYHHUKAIIMOHHBIX W WH- (DOPMAaIMOHHBIX
HaBBIKOB, O3CTETHYECKOH KYJBTYPHI, CIIOCOOCTBYET MHTETpallMii OHOJOTMYECKUX 3HAHUH C
MPEJICTAaBICHUSIMA U3 JPYTUX y4eOHBIX IMPEIMETOB, B YaCTHOCTU, (PU3UKU, XUMHH U



reorpagun. Ha3BaHHbIE TOJOXEHHA O TpenHa3HAUYeHUH ydeOHoro mnpeamera «buomorus» co-
CTaBWJIM OCHOBY /ISl ONPENENICHHsI TOAXOA0B K OTOOPY M CTPYKTYPHPOBAHHMIO €0 COICPIKAHHS,
NPECTAaBICHHOTO B TpOrpaMMe 1o OMOJIOTHH.

Ot6op conepxanus yueOHoro npeamera «bruonorusy Ha 6a30BOM ypOBHE OCYIIECTBIEH C TO3UIHNA
KyJIBTYPOCOOOpa3HOT0 IOJIX0/a, B COOTBETCTBHHM C KOTOPHIM OOYYalOUIMECs JIOJDKHBI OCBOHUTH
3HAHUS U YMEHUS, 3HaUuMbIe i1 (hopMUpOBaHUS OOIIEH KyJIbTYpHI, ONPEICIISIONINE aIeKBaTHOE
IIOBE/ICHHE YEIOBEeKa B OKPY’KaIOIIEH MPUPOAHOM cpelie, BOCTpeOOBaHHBIE B TOBCE- THEBHOMN JKU3HH
U TpaKkTU4eckoil nestenpHOocTH. Oco00oe MECTO B 3TOW CHUCTEME 3HAHHWH 3aHH- MAIOT JIEMEHTBI
COZIEPKaHMsA, KOTOpPBHIE CIy’KaT OCHOBOH asi (hOPMHPOBAHHS TPEICTABICHUH O COBPEMEHHOW
€CTeCTBEHHO-HAYYHOW KapTUHE MHUpPA U IEHHOCTHBIX OPUEHTAIUSAX JIMYHOCTHU,CIIOCOOCTBYIOIINX
ryMaHU3aIK ONOJIOTMYEeCKOro 00pa30BaHUsL.

CTpyKTypupOBaHHE COJEPXKAHUA YIeOHOTO MaTepHasa B IporpaMMme 1Mo OMOJIOTUU OCY- IECTBICHO
C y4€TOM NPUOPHUTETHOTO 3HAUCHHS 3HAHUI 00 OTIMYUTEIBHBIX OCOOCHHOCTSX XKH- BOM IMIPUPOABI, O
e€ ypOBHEBOW OpTaHU3aIlMH U YBOJIIOIUH. B COOTBETCTBUU C 3THM B CTPYKType y4eOHOTo mpeameTa
«buonorus» BBIIENCHBI CIEAYIOIIUE COACpKaTelIbHbIe NTUHHUU: «buonorus kak Hayka. MeTosl
Hay4YHOTO Mo3HaHus», «KieTka kak Owonormyeckas cucrema», «OpraHm3m Kak OHMOIIOTHYECKast
cucrema», «Cucrema M MHOrooOpaszue OpPraHHYeCKOro MHUpPa», «IBOJIIOLHUS >KUBOW HPUPOIBD),
«DKOCHUCTEMBI U IPUCYIIIE UM 3aKOHOMEPHOCTIY.

Llens n3y4enus yuyeOHoro npenmera «buonorus» Ha 6a30BOM YpOBHE — OBJIa/IeHHE 00Y- YaIOLIMMUCS
3HaHUSIMH O CTPYKTYpHO-(YHKIMOHAJBHOM OpTraHW3allii J>KUBBIX CHCTEM pAa3HOrO paHra |
NpuOOpeTeHNEe YMEHHUI HCIOIb30BaTh 3TH 3HAHMA JUI TPAMOTHBIX JICHCTBUI B OTHOIIE- HUU
00BEKTOB KMBOI MPHUPOJIBI U PEIICHUS PA3THYHBIX KU3HEHHBIX TPOOIEeM.

JlocTrxenue nenu u3ydeHus yuyeoHoro npenmera «bronorus» Ha 6a30BOM ypoBHE 00ec- IEYHBACTCS
pelIeHreM CIEIYIONNX 3a/1a4:

OCBOCHME OOYYaIOUIMMHUCSA CUCTEMbl 3HAHMM O OMOJIOTMYECKMX TEOpHsX, YUEHHSX, 3aKO- Hax,
3aKOHOMEPHOCTSIX, THIIOTE3aX, MPAaBHUIIaX, CITYKAIIIX OCHOBOH A1t JOPMUPOBAHUS ITPE/I- CTABIICHHI
0 €CTECTBEHHO-HayYyHOU KapTHHE MHpa, O METOJaX Hay4yHOTrO IMO3HAHUs, CTPOEHUH, MHOI000pa3uu
U OCOOEHHOCTSIX JKHMBBIX CHCTEM pa3HOTO YPOBHS OPTraHW3alMM, BBIJAIOIINXCS OTKPBITHIX H
COBPEMEHHBIX HCCIIEIOBAHUSAX B OMOJIOTHH;

(dbopmupoBaHUE y 00YJarOIIUXCs TO3HABATEIBHBIX, MHTEIUIEKTYaIbHBIX i TBOPYECKHX CIIOCOOHOCTEH
B IIPOLIECCE aHAIM3a JaHHbBIX O MyTSAX Pa3BUTHs B OMOJIOIMH Hay4YHBIX B3IJIAJOB, UACH U MOAXOJ0B K
W3yYEHUIO JKUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AINY;

CTaHOBJIEHHE Yy OOydaroumxcsi oOmeid KyiabTypbl, (yHKIHMOHAIbHOM TPaMOTHOCTH, pa3BU- THE
YMEHUH OOBSACHATH M OLIEHUBATH SIBJICHUS OKPYKAIOIIETO MHUpA XUBOW MPHUPOJIBI HA OCHOBA-HUH
3HAHUH U OMBITA, MOJYYEHHBIX IPU NU3y4YE€HUH OHOJIOTHUH;

dopmupoBaHHE y OOYYAIONIMXCS YMEHUH WILTIOCTPHPOBATH 3HAYCHHE OMOJOTMYECKMX 3HAHUH B
IPAaKTUYECKON JEATENbHOCTH YeJOBEKa, Pa3BUTHM COBPEMEHHBIX MEIMLMHCKUX TeX- HOJOTHH H
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOESKIEHHOCTH B BO3MOXKHOCTH IIO3HAHMUSA YEJIOBEKOM KMBOM  IMPHPOJIBL,
HEOOXOIMMOCTH OEpeXHOTr0 OTHOIICHUS K HEH, COONIONCHHS dTHUYECKHUX HOPM IIPH MPOBEACHUHU
OMOJIOTMYECKUX MCCIIEJOBAHUM;

OCO3HAHME I[CHHOCTH OMOJIOTHYECKUX 3HAHWH ISl TIOBBIIICHHUS YPOBHS DKOJOTHYECKOW KYJIBTYPHI,
Ui GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUS;

IpUMEHEHNE MPUOOPETEHHBIX 3HAHUN Y YMEHUI B MOBCEHEBHON )KU3HU ISl OLIEHKH I10- CJIEICTBUIA
CBOEH JEATETBbHOCTH IO OTHOIIEHHIO K OKpYXarolled cpeae, COOCTBEHHOMY 3710pO- BBIO,
000CHOBaHUE U COOIIOIEHNE Mep MPOPUIAKTUKH 3a00JI€BaHUH.

B cucreme cpeanero obuiero oopasoBanusi «buonorus», uzyuyaemas Ha 6a30BOM YpPOBHE, SBISETCA
00s13aTeNIbHBIM Y4eOHBIM MPEJAMETOM, BXOJSIIUM B COCTaB MPEAMETHON 00IacTu
«EcTecTBeHHO-HAayYHBIC ITPEIMETHD.

Jnis nu3ydenust 6uosnoruu Ha 6a30BOM ypOBHE CpeiHEro o0miero oopa3oBaHus OTBOAUTCS 68 yacoB:
B 10 xiacce — 34 gaca (1 gac B Hezeno), B 11 kiracce — 68 yaco (2 yaca B HeZIEN0).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Tema 1. Bnosorus kak Hayka.

buonoruss kak Hayka. CBs3p OHMOJOrMM C OOIIECTBEHHBIMH, TEXHHYECKUMHU U JPYTUMU
€CTeCTBEHHBIMH HayKaMmH, (puimocodued, 3TUKOH, 3cTeTukoil 1 mpaBoM. Poms Ouonoruu B ¢op-
MUPOBAaHUU COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CrucreMa OMOIOrHYeCKUX HayK.

Metonpl 1O3HAHUS JKUBOM MHpUpPOAbl (HAOMIOJEHUE, HKCIEPUMEHT, ONMCAHHE, H3MEpEHHE,
KJaccuukanmsi, MOJASITMPOBAHNE, CTATUCTHYECKAs 00pabOTKa TaHHBIX).

JdemMoHcTpanuu:

[Toptpetsr: Y. lapBun, I'. Mennens, H. K. Konbios, /. Yorcon u @. Kpuk. Tabnuiis

1 cxeMbl: «MeTo bl MO3HAHUS KUBOW MPUPOIBI».

JlabopaTopHble M NpaKTHYeCKHe PA0OTHI:

[Tpaktudeckas padora Ne 1. «Mcnonp3oBaHne pa3TMyHBIX METOOB IPU U3YYSHUH OMOJIO- THUECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl M UX OPraHU3AI U,

JKupble cuctembl (OMOCHCTEMBI) KaK MpeaMeT U3ydeHus Ouonoruu. OTiINYHe KUBBIX CH- CTEM OT
HEOPraHUYECKON MPUPOIbI.

CaoiicTBa OMOCHCTEM M MX pa3HOOOpa3ue. YPOBHHM OpraHu3allid OMOCHUCTEM: MOJEKYJSp- HBIH,
KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJAIMOHHO-BUIOBOM, HSKOCUCTEMHBIA (OHO-
TEOIICHOTUYECKHH ), OMOCHEPHBIH.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIE IPU3HAKH KHU3HI», «YPOBHH OPTaHU3AINH KUBOU TPU-POJIBD».
Ob6opynoBanue: Moaens Mosnekynsl JJHK.

Tema 3. XuMu4yecKkHii COCTaB U CTPOEHHE KJIETKH.

XVWMHYECKUI COCTAaB KIJIETKU. XMMHUYECKUE BJIIEMEHTBHI: MAaKpO3JIEMEHTBI, MUKPOdJIEMEH-Thl. Boza u
MUHEpPAJIbHBIE BELIECTBA.

@OyHKIMHU BOJBI 1 MUHEPAJIbHBIX BeleCTB B KieTke. [logaepikanue ocMoTrueckoro 6a- gaHca.
benku. CoctaB u crpoeHHe OenKOB. AMHHOKHMCIOTBI — MOHOMepbl OenkoB. He3ameHumsble u
3aMEHUMbIE aMUHOKHUCIIOTHI. AMUHOKHCIOTHBIN COCTaB. YPOBHHU CTPYKTYphl OETKOBOW MOJIe- KYJIbI
(mepBuYHasi, BTOpUYHAsA, TPETHUUHAS U YETBEPTUYHAS CTPYKTypa). XUMHUUYECKHE CBOWCTBAa OEIKOB.
buonorndeckne GpyHKIuU OENKOB.

®depmeHThI — Onosiorndeckue karanuzatopbl. CTpoeHne ¢pepMeHTa: akTUBHBIN IIEHTp, CyO-CTpaTHas
cneuuuynocts. Kodepmentsl. Burtamuubl. OTnuuns (epMEHTOB OT  HEOPraHMYECKUX
KaTaJau3aToOpOB.

YrneBoabl: MOHOCaXapu/ bl (INIF0K03a, pr0o3a U Ae30Kkcuprdo3a), Aucaxapuabl (caxaposa, JIakTo3a)
U TIoJcaxapuibl (Kpaxmall, TIIMKOTEeH, 11eJI10103a). bruonornyeckue pyHKIMM yrie- BOJIOB.
Jlunuasl: Tpuriuuepuabl, Gochomunuasl, crepounsl. ['mapodunbHo-rHIpodOOHBIE CBOI- CTBa.
buonoruueckue ¢pynkuuu nunuaos. CpaBHEHUE YIIIEBOJOB, OEIKOB U JIMMUIOB KaK MC- TOYHUKOB
DHEPIHH.

Hyxnennoseie kucnotsl: JJHK n PHK. Hykneotnbl — MOHOMEpBI HYKJIEMHOBBIX KHCIIOT. CTpoeHue
u pynkuuu JJHK. Ctpoenue u ¢pynkuuu PHK. Buast PHK. AT®: ctpoenune u pyHK- nuu.
[{uTonorus — Hayka o kieTke. Knerounas reopust — mpuMep B3auMOACHCTBUS Ujiel U (pak-TOB B
HAy4YHOM IT03HAaHUU. METO/1bl N3yUEHUs KIIETKH.

Knetka kak nemnoctHas »uBas cucrema. OO1ue Npru3HaKy KJIETOK: 3aMKHYTasi Hapy>KHas
memOpana, mosiekynbl JIHK kak renHeTnueckuil annapat, cucteMa cuHTe3a Oenka.



Tumbl KJIETOK: »yKapHOTHUYecKass M TpokapuoTHdeckas. OCOOEHHOCTHM CTPOCHHUS MpPOKapu-
oTH4ecKoi kineTku. Kinetounas crenka 6aktepuii. CTpoeHHE dyKaprHOTHYECKON KiIeTKH. OCHOB- HbIE
OTJIMYUS PACTUTEIBHOM, )KUBOTHON M IPUOHOM KIICTKH.

[ToBepXHOCTHBIE CTPYKTYypbl KIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAIUKC, WX (QYHKIUH.
[Tna3matnueckass MemOpaHa, e€ cBoiicTBa W QyHKuuM. lluromnazma u e€ opraHouasl. OgHOMEM-
Opannblie opranou bl kinetku: JIIC, annapar ['onbaxu, mu3ocomsl. [TonyaBTOHOMHBIE OpraHOM- JIbl
KJIETKWA: MUTOXOHJpPHH, IUIacTUAbl. IIponcxoxkaeHne MUTOXOHIpUM U IacTul. Buasl mina- crun.
HememOpanHble OpraHouipl KJIETKH: PUOOCOMBI, KJIETOYHBIA LIEHTpP, LIEHTPUOIH, PECHUY- KH,
KryTUKkd. OyHKIMK OPraHOUIO0B KIETKU. BKirtouenus.

SAnpo — perynaTopHblii HeHTp KieTku. CTpoeHue siapa: siaepHast 000J104YKa, KaproIula3Ma, XpOMaTurH,
AIPBILIKO. XPOMOCOMBI.

TpaHCcOpT BELIECTB B KIIETKE.

JdemMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. HIBann, M. Ulneitnen, P. Bupxos, . Yorcon, ®@.Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Juarpammsl: «PacnpenencHre XUMUYECKUX 3JIEMEHTOB B HEXXMBOW Ipupoze», «Pacnpe- nenenue
XUMHUUYECKHX 3JIEMEHTOB B KUBOM IPUPOJEH.

TabGnuupl u cxemsl: «lleproguueckas TabinLa XUMHUUECKUX JIEMEHTOBY, «CTpPOEHUE MO- JIEKYJIbI
BONbI», «buocunTe3 Oenka», «CtpoeHue MoyeKynsl Oenka», «CtpoeHue GepMeHTay,
«Hyknennossle kucnotel. JJHK», «Ctpoenune monexyinsl AT®», «CrtpoeHne sykapHOTHYECKON
KIeTKn», «CTpoeHHe >KUBOTHOM KJIETKW», «CTpoeHue pacTUTENbHOW KiIeTKn», «CTpoeHue Ipo-
KapUOTUYECKOM KIIETKW», « CTpOCHHUE AApa KIETKN», «YTIEBOABD, «JIMmuabm.

ObopynoBaH#e: CBETOBOI MUKPOCKOII, 000PYAOBaHHE Il IPOBEICHUS HAOIIOICHHIA, U3- MEPEHHIH,
9KCHEPUMEHTOB, MUKPOIIPENApaThl PACTUTENBHBIX, dKUBOTHBIX U OAKTEpPHUAIbHBIX KJI€- TOK.
JlabopaTopHble 1 npakTHYeCKHe padoThI:

JlaGopatopHas pabora Ne 1. «M3yueHue kaTaquMTHUYECKONH AaKTUBHOCTH (EpMEHTOB (Ha MpHMeEpe
aMUJIa3bl WIHM KaTaaasbl)y.

JlaGopatopHas pabota Ne 2. «M3ydeHne cTpoeHHs KIETOK pacTeHHi, )KUBOTHBIX U OakTe- pUid moj
MHUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U UX OMHCAHUEY.

Tema 4. ’KusHeaeATeJJbHOCTh KJIETKH.

OOMeH BemiecTB, WM METab0IM3M. ACCUMWIAIMSA (TJIACTUYCCKUNA OOMEH) M JTUCCUMUJIISA- ITHS
(oHepreTuyeckuii OoOMEH) — JBE CTOPOHBI €IMHOro mpolecca Meradbonau3zMa. Poib 3aKOHOB
COXpPAHEHMs BEIIECTB M SHEPTUH B TOHUMaHUH METa0O0IM3Ma.

Tunsl oOMeHa BeliecTB: aBTOTPO(MHBIN U retepoTpodHsblid. Posib pepmMeHTOB B 0OMEHE BEIECTB U
IIPEBPALCHUH SHEPTUU B KIIETKE.

®orocunrte3. CeroBas u TeMHOBast (a3bl porocunresa. Peakiuu porocunresa. I dek- THBHOCTD
¢dorocunTe3a. 3HaueHue GoTOCHHTE3a IS )KU3HU Ha 3emIie. BimsiHue ycnoBuii cpeibina OTOCHHTE3
U CIIOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocuHTEe3. XeMOCHHTE3UpYoIue OakTepuu. 3HaYeHHE XeMOCHHTE3a JUIs )KU3HU Ha 3eMIIe.
OHeprerudyeckuil oOMeH B KieTke. PacriernyieHue BemiecTB, BbIAENEHHUE M aKKyMyJIMpOBa- HHE
HEPTUM B KIETKE. JTambl 3HepreTuyeckoro ooOmeHa. [nmkomnus. bpokeHue M ero BHIBL
Kucnoponnoe okwucienne, win KieTodHoe abixanue. OkuciurenbHoe docdopunupoBanue. -
(EeKTUBHOCTH SHEPreTUYECKOT0 OOMEHA.

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u JJHK. Peanuszanus renetu- yeckoit
uHpOpMaLUU B KJIeTKe. | 'eHeTuYecKuii Kol U ero cBoicTBa. TpaHCKpUMIIMS — MaTpHy- HBIH CHHTE3
PHK. Tpancmsimus — 6uocunTte3 Oenka. Dtamnsl TpaHciasiud. KoaupoBanue amMuHO- KUCIOT. Porb
pubocom B OMocuHTEe3€e Oelka.

Heknerounsie (opmbl xu3Hu — BUpychl. Mcropusi otkpeitust BupycoB (JI. WM. VBaHoB- ckwuit).
OcCoOeHHOCTH CTPOSHHSI M KU3HEHHOTO IIMKJIa BUPYcoB. bakrepuodaru. bonesnu pacre-



HUH, )KUBOTHBIX U Y€JIOBEKa, BhI3bIBaeMble BUpycamu. Bupyc ummyHonedumnura yenoseka (BUY) —
Bo3Oyautenp CIIM/la. OOparHas TpaHCKpUIIMs, peBepTaza W uHTerpasa. llpodumak- Tuka
pacrpoCcTpaHeHHUs BUPYCHBIX 3a00JICBaHUA.

JdemMoHcTpanuu:

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

Tabmunel u cxembl: «Tunbel mutaHus», «Metabonu3zm», «MUTOXOHIPHSY, «DHEPreTHYe- CKHM
obmen», «Ximoporacty, «Dorocuntes», «Ctpoenune JIHK», «Ctpoenne u GpyHKIHMOHHPO- BaHUE
reHa», «CuHre3 Oenka», «['eHermueckuit kom», «Bupyce», «bakrepuodarm», «CtpoeHue u
»ku3HeHHbIH ki Bupyca CITM/{a, 6akrepuodaray, «Pemmukanus JJHK».

Oo6opynoBanue: monenu-amminkanuu «Y nsoenue JIHK u Tpanckpumnus», «buocuuTe3 Oemkay,
«CtpoeHnue KiaeTku», Mosienb ctpykTypsl JJTHK.

Tema 5. PasMHOkeHNe U MHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KreTouHslii UK, WK )KU3HEHHBIN UK KieTku. MaTepdasa u mutos. [Iporeccsr, mpo- Tekaromme
B uHTepdaze. Perumkamus — peakuus matpuyHoro cuHTe3a JIHK. Crpoenue xpomo- com.
XpoMocoMHbIIT HaOOp — KapuoTUNl. JIMIUIOMAHBIA M TralIOMAHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. [{lutonornyeckue OCHOBbI Pa3MHOXKEHUS U UHAUBUYAIbHOTO PA3BUTHUSI OpraHU3- MOB.
Jenenue knerku — muto3. Ctaguu muto3a. IIporeccsl, mpoucxoasiiye Ha pa3HbIX CTau- IX MUTO3A.
buosiornueckuit cMbICI MUTO3A.

[TporpamMmmupyemasi ru0enb KJIETKH — arnonTo3.

@opMBI pa3MHOXKEHHSI OpraHU3MOB: OEcCrojioe M IMoyioBoe. Buasl 0ecroioro pasMHOXKe- HHUS:
JICJIEHNE HAaJBOE, MOYKOBAaHHE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3oBaHHE, BEreTaTHB- HOE
pa3MHO)KeHue. MIcKyCcCTBEHHOE KIIOHUPOBAaHUE OPIaHU3MOB, €r0 3HAUYEHHUE ISl CEJIEKIINH.

[TosioBOE pa3sMHOMXKEHUE, €0 OTIUYUS OT OECIOIIOTO.

Meiio3. Cranuu meiio3a. [Iponeccel, npoucxoasuiye Ha craausx Menosa. [loBenenue xpomocom B
Mmeno3se. KpoccuHrosep. bruonornyeckuii CMbICI M 3HaYEHUE MENH03a.

["ameTorenes — npoiiecc 00pa3o0BaHUs MOJOBBIX KIETOK y )KUBOTHBIX. [10I0BBIE jKeTe3bl: CEMEHHUKH
u auuHukd. OOpa3oBaHUE U Pa3BUTHE MOJOBBIX KJIETOK — raMeT (CIepMaTo30u]l, sii- IeKIIeTKa) —
cnepmaroreHe3 u oBoreHes. (OCOOCHHOCTH CTPOCHMs SHMIEKIETOK U CIepMaTo30M- JIOB.
OmnogorBopenue. [lapreHorenes.

WNunuBuayanbHOoe pa3BUTHE (OHTOreHe3). ODMOpPHOHAIBHOE pPa3BUTHE (IMOpHOreHe3). DTa- Ikl
AMOPHOHANILHOTO Pa3BUTHSI Y TTO3BOHOYHBIX JKUBOTHBIX: JApOOJIEHHE, racTpyJisilius, OpraHo- T'eHes.
[TocToMOpuoHaNBbHOE pa3BUTHE. THUMIBI MOCTIMOPHOHATIBHOTO PAa3BUTHS: MPSIMOE, HEMpsi- Moe
(uumHOYHOE). BrnusiHMe cpenpl Ha pa3BUTHE OPTraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBHI3BHIBATH
BPOX/IEHHBIE YPOJICTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH, CTaJUU PA3BUTHSL.
JleMoHCTpanum:

Tabmuie! 1 cxeMbl: «@OPMBI pa3MHOKEHHSI OPTAaHIU3MOBY, «JIBOMHOE OTIOIOTBOPEHHUE Y IIBETKOBBIX
pacTeHui», «BereratuBHOE pa3MHOKEHHE pacTeHUi», «/lenenue kimetku 6akrte-puit», «CtpoeHue
MOJIOBBIX KIIETOK», « CTpoeHue XpoMocoMby, «KieTounslit uukn», «Pemnu- kauust [JTHK», «Muros»,
«Meinos», «IIpsamoe u HenmpsiMoe pa3BuTHE», «['ameToreHes y MIiEeKO- MUTAOMMX U 4YEIOBEKA,
«OCHOBHBIE CTaIM1 OHTOT'€HE3a.

O6opynoBaHue: MUKPOCKOI, MUKporpenapatsl «CrepMaTo30ubl MIIEKOIHUTAIOLIEr0»,
«SlinexneTka MieKonuTaroneroy», «Kapuokunes B KJIeTKax KOpEUIKa JIyKa», MarHUTHasi MO- J€Jib-
anmmukanus «/lenenune xknetkmny», moaens JJHK, monens metadasHoit XpOMOCOMBI.

JlaGopaTopHbie U IPpaKTHYECKHUE PA0OTHI:

JlaGopaTtopHnast pabota Ne 3. «Habmromenrne MuTo3a B KJIeTKaX KOHYMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenaparax.

JlaGopatopnast pabora Ne 4. «V3ydeHue CTpPOCHHS TIOJOBBIX KIETOK Ha TOTOBBIX MHKPO-
npenaparax».



Tema 6. HacJieIcCTBEHHOCTh M H3MEHYHBOCTH OPTraHU3MOB.

[Tpeamer u 3agaun reHetuku. Mcropus pa3Butus reHetukd. Ponb nuTonoruu u 3MOpuo- JIOTUH B
CTaHOBJICHUH T'€HETHKH. BKiax poccuiickux u 3apyO0eKHBIX YUEHBIX B pa3BUTHE T€HE- THKU. MeTOo b
IFeHEeTUKU (TMOPUIO0IOrMYECKUM, LMTOr€HEeTUYECKUH, MOJIEKYJIApHO- reHeThdeckuit). OCHOBHbIE
TEHETUYECKUE MOHATUSA. [ eHeThdecKash CUMBOJIMKA, UCIIONIb3yEMasl B CXEMaxX CKPELIUBAaHUM.
3aKOHOMEPHOCTH HacleJ0BaHMs IPU3HAKOB, yCTaHOBJIEHHble I'. Menaenem. MoHoru- OpuaHoe
CKpelIMBaHKue. 3aKOH €AMHO-00pa3usi THOPUIOB MEPBOro NMOKoIeHus. [IpaBuio JOMU- HUPOBAHUSL.
3aKOH pacIleIUICHHs IPU3HAKOB. [ niotesa unctorsl ramet. [1oHOE 1 HENOIHOE JOMUHUPOBAHNUE.
Jurubpuanoe ckpenBanyue. 3aKOH HE3aBUCUMOT0 HACJIEeJ0BaHUs PU3HAKOB. L{uTorene- Tuueckue
OCHOBBI JMTMOPUIHOIO CKpEIlMBaHUs. AHalIM3Mpyollee CcKpeluBaHue. lcnonbs3oBa- Hue
AQHATTM3UPYIOMIETO CKPELIUBAHUS ISl ONIPEICIICHUS] TEHOTHUIIA OCOOH.

CueruieHHoe HacienoBaHue Ipu3HakoB. Pabota T. Moprana no cuemjieHHOMY Hacle[o- BaHUIO
reHoB. Hapymenue cuensieHus reHoB B pe3yJIbTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasl TEOpPUS HACIEACTBEHHOCTH. | e HeTnYeCKue KapThl.

I'eneruka mnosa. XpOMOCOMHOE ONpENENECHHE I0Ja. AYyTOCOMBI M IOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ ¥ reTeporaMeTHble opranu3Msl. HacnenoBanue npu3HakoB, CLHEIUIEHHBIX € I10- JIOM.
N3meHunBOCTh. Buapl HM3MEHUYMBOCTH: HEHACIEACTBEHHAs W HacleACTBeHHas. Posb cpensl B
HEHACJIEICTBEHHOM W3MEHUMBOCTU. XapaKTepUCTHKAa MOIUGUKAIMOHHON H3MEH4YMBOCTHU. Ba-
PUALMOHHBIN P U BapuauuoHHas Kpusas. Hopma peakuuum npusHaka. KonnuecTBeHHbIE M Ka-
YeCTBEHHbIC [TPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.
HacnencrBenHnas, win reHOTUNMYECKas, U3MEHYMBOCTh. KoMOMHATHBHAA M3MEHUYUMBOCTb. Melo3 u
IOJIOBOH Mpoliecc — OCHOBa KOMOMHATHBHOM M3MEHUMBOCTU. MyTalMOHHasT W3MEHYU- BOCTb.
Knaccudukanuss MyTtanuii: TeHHbIE, XPOMOCOMHBIE, TeHOMHbIE. YacToTa M MPUYUHBI MYy- TallUil.
MyTtareHHsie (akTopbl. 3aKOH TOMOJIOIMYECKUX PsJIOB B HAcJIEACTBEHHOM M3MeHuuBO- ctu H. U.
Basunosa.

BuesaepHas HacIeCTBEHHOCTh U U3MEHYUBOCTD.

I'enetuka denoseka. Kapumorun denoBeka. (OCHOBHBIE METOABI T'E€HETHMKU YEJIOBEKAa: TI€Hea-
JIOTUYECKUM, OJIN3HELOBbIM, HUTOr€HETHUECKUH, OMOXMMUYECKUH, MOJIEKYJISPHO-T€HETUUYECKUH.
CoBpeMEHHOE OIIpPEAEIEHUE TEHOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAaHKE, TEHOTUITUPOBAHUE, B TOM
gucie ¢ nomompio [II[P-ananm3a. HacnenctBennbie 3a00eBaHus 4deaoBeKa: TeHHBIC 00- JIC3HH,
00JIe3HM C HACJIEJCTBEHHOM MPeapacioIokKeHHOCTbIO, XpPOMOCOMHbIE Ooe3HH. Comartu- yeckue Hu
reHepaTuBHble MyTaluuu. CTBOJIOBBIE KIETKH. [IpMHIIMIIBI 310pOBOTO 00pa3a >KU3HH, TUArHOCTHKH,
NpopWIAKTUKU U JIEYEHUs FeHETHYeCKUX Ooyie3Hel. MequKo-reHeTHYeCKOe KOH- CYJIbTHPOBAHUE.
3HaueHUue MEIUIMHCKON IeHETHKHU B NMPEAOTBPALLEHUU U JEUEHUU TeHeTHYe- CKUX 3a00JIeBaHM
YeJIoBeKa.

JdemoHcTpaumuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukon, H. B. Tumocgees-
Pecosckuii, H. 1. BaBuinos.

Tabmuubl u cxembl: « MOHOTHOPUIHOE CKpEIIMBAHUE M €0 LIMTOICHETHYECKask OCHOBAY,

«3aKOH pacHIeTJIEHUS U €ro IIUTOreHeTUYECKasi OCHOBAY, «3aKOH YHMCTOTHI rameTy, «lurubpun- Hoe
ckpeuBanue», «LluTororuueckrue OCHOBBI JUTMOPUAHOTO CKpeLIMBaHUA», «Meio3y,
«B3aumoencTBUE alIIEIbHBIX TEHOBY, «[ €eHEeTMUEeCKNE KapThl paCTEHUM, )KUBOTHBIX U YEJIOBE- Kay,
«l'eneTnka mona», «3aKOHOMEPHOCTH HACJIEIOBaHMs, CLEIUIEHHOIO ¢ nojom», «Kapnortumsl
YyelloBeKa M JKUBOTHBIX», «Bumpl m3menuumBoctn», «MoaudukanuoHHas HW3MEHUHUBOCTHY,
«Hacnenosanue pesyc-gpakropay, «I'eHeTnka rpymni KpoBu», « MyTariioHHast ©3MEHYHUBOCTDY.
O6opynoBanue: Mojenu-anuiMkaun  «MoHorubpuaHoe ckpemuBaHue», «HemonHoe fo-
MUHHpOBaHUeE, «/Iurnbpunnoe ckpemupanuey, «Ilepekpéct XpoMoCcOM», MUKPOCKOI M MUKPO-



npemapat «J[pozoduna» (Hopma, myTanuu GopMbI KPBUTEEB U OKPACKH Tena), repoapuit «I opox
IIOCEBHOI.
JlabopaTopHble M NpaKkTHYeCcKHe PA0OTHI:
JlaGopaTtopnast pabora Ne 5. «/3ydenne pe3yabTaTOB MOHOTHOPUIHOTO M TUTHOPHUIHOTO
CKpEIIUBAaHUS Y APO30(HIIBI HA TOTOBBIX MUKPOIIPEIIapaTaxy.
Jlaboparopnas padora Ne 6. «3yuenue MoAU(PUKATMOHHON U3MEHUYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a U BApUALIMOHHON KPUBOM».
JlaGopaTopHnas pabota Ne 7. « AHanu3 MyTaluid y 1po30¢uiIsl Ha TOTOBBIX MUKpOIIperapa-
Tax».

[TpakTideckast paborta Ne 2. «CocTaBieHHE U aHAINU3 POIOCIIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuusi opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi Kak HayKa M Mmpouecc. 3apoKICHUE CeJICKINU U JoMecTukanus. Yuenue H. U.



BaBuiioBa o 1meHTpax MPOUCXOXACHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LleHTpbl mpouc-
XOXKJICHHUS IOMAITHUX KUBOTHBIX. COpT, OO, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKIIMH. MacCOBBI U MHAUBUAYAIbHBII OTOOPHI B CEIEKIIUU PACTCHHUMN U
KUBOTHBIX. OIleHKa dKCTephepa. BIN3KOPOICTBEHHOE CKPEIIUBAHUE — HHOPUIUHT. YncTas TNHUS.
CkpenBanue 4MCThIX TUHUH. ['eTeposuc, ninu rubpuaHas cuia. HepoacTBeH- HOe CKpelIMBaHUuE —
ayrOpuaunr. OtnanénHas rubpuanzanus u e€ ycnexu. VICKycCTBEHHBI MyTareHe3 W IOJIyueHHe
MOJIMIUIOUAOB. JJOCTHKEHUS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPO- OPTaHU3MOB.
buorexHonoruss Kak oOTpacib MPOU3BOJCTBA. ['€HHAass WHXEHEpHUs. OTamnbl CO3JaHUS pe-
koMmOuHanTHoH JIHK u Tpancrennsix opranusmoB. Kiierounas naxenepus. Kiierounbie KyinbTy- phbl.
MukpokiioHaIbHOE pa3MHOXeHue pactenuil. KiioHupoBaHue BBICOKOMPOIYKTUBHBIX — CEJlb-
CKOXO3SMCTBEHHBIX OPTraHW3MOB. JKOJOTHYECKHE M dTHUYeckue mpoosembl. MO — reHeTHdecku
MO U (UIIMPOBAHHBIE OPTAHU3MBI.

JleMoHCTpamuu:

IToptpetsr: H. U. BaBunos, U. B. Muuypun, I'. JI. Kapnieuenko, M. ®@. lBaHoB.

Tabmunpel u cxembl: kapTa «LleHTpbl MPOUCXOXKIACHHS U MHOT000Opa3usi KyJIbTYypHBIX pac- TEHUW»,
«ITopoel TOMAIITHUX KUBOTHBIX», «COpTa KyJIBTYPHBIX pacTeHHi», «OTHanéHHAs TH- OpUIU3aius»,
«Pabotel akamemuka M. ®. HBanoBay, «llomumaouaus», «OOBEKTHl OHOTEXHO- JIOTHI,
«KneTouHble KyIbTYphl U KJIOHUPOBaHUE», « KOHCTpyHpoBaHUE U MTEPEHOC TEHOB, XPO- MOCOMY.
O6opynoBaHue: MyJISKH TJIOJOB U KOPHEIUIOAOB AUKUX (OPM U KyJIbTYPHBIX COPTOB pac-TEHHI,
repOapuii «CenbCKOX03HCTBEHHBIC PACTCHUS.

JlaGopaTopHble U IPaKTHYECKHUE PA0OTHI:

Oxckypcusi «OCHOBHBIE METOJbI U JOCTHXKCHHS CEJIKIIMM pPACTeHMM M JKUBOTHBIX (HaA ce-
JICKIIMOHHYIO CTaHIUIO, IUIEMEHHYIO (hepMy, COPTOUCIBITATENIbHBIA yYacTOK, B TEIUIMYHOE XO-
35CTBO, J1A0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA TTPOI'PAMMEBI 10 BUOJIOTUN HA BA-
30BOM YPOBHE CPEJAHEI'O OBIIEI'O OGPA3OBAHUA

Cornacao ®I'OC COO, ycranaBiauBaroTcs TpeOOBaHUS K pe3ysbTaTaM OCBOCHMS 00yda- IOLUIMMHUCS
IPOrpaMM CpeHEro 00IIero 00pa3oBaHus: TMUYHOCTHBIM, METAIIPEIMETHBIM U IIPE- METHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NTMYHOCTHBIX pe3yJIbTaTOB OCBOCHHMS IpeaMeTa «bHonorus» BbIIEIEHBI Clle- TyHONIe
COCTABJIAIOLIME: OCO3HAHUE 00YUaIOIMMUCS POCCUHCKON IPpa/1aHCKOW HICHTUYHOCTH

— FOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBHOCTH U CaMOOIPEIEICHUIO, HATUUYNE MOTHUBALIMMK
00y4YeHHIO OMOJIOTHH, LIeeHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKACHUN JTMYHOCTH Ha OCHOBE
KIIFOUYEBBIX [IEHHOCTEH U UCTOPUUECKUX TPaIUINI pa3BUTHSI OMOIOTHYECKOr0 3HaHUS, TOTOBHOCTH U
CHOCOOHOCTh 00YUAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH JI€ATENILHOCTH LIEH-HOCTHO-CMBICTIOBBIMU
YCTaHOBKaMM, NPUCYIIMMH CHUCTEME OHOJOTHYECKOro 0Opa3oBaHUsl, HAIMYHE HKOJIOTMUYECKOTO
IIPaBOCO3HAHUS, CIOCOOHOCTH CTABUTh LIE€IH U CTPOUTH KU3HEHHbIE TIAHbI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHUS IpeameTa «buonorus» ITOCTUraloTCs B €IUHCTBE y4eOHOU U
BOCIIUTATEIbHOM  JEATEIBHOCTM B COOTBETCTBUM C  TPAJAULHMOHHBIMU  POCCUHCKUMH
COIIMOKYJIbTYPHBIMHM, HWCTOPUYECKMMHU M JTyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSIMH, IPUHATBIMU B
oOIiecTBe MpaBUJIaMM M HOPMaMM TOBEICHHS M CIIOCOOCTBYIOT IpOLlECCaM CaMOIIO3HAHUs, ca-
MOBOCIUTAHUSA M CaMOPA3BUTHSI, PA3BUTHs BHYTPEHHEW MO3WLHM JIMYHOCTH, NATPUOTH3MA, yBa-
JKEHUs K 3aKOHY U IIPABOIIOPSAKY, YEJIIOBEKY TPY/Ja U CTapIIeMy ITOKOJIEHHUIO, B3AUMHOIO YBaXKe- HUS,
OepeKHOr0 OTHOLIEHUS K KYyJbTYPHOMY HAClI€AMIO M TPaJMLUSAM MHOTOHAIIMOHAJIBHOIO Hapoja
Poccuiickoit @enepanuu, NpUpOAE U OKPYKAIOLIEH Cpelie.

JIMuHOCTHBIE pe3yNabTaThl OCBOEHHMsS ydeOHoro mnpenmera «buonorus» JOOKHBI OTpaXkaTb
TFOTOBHOCTh M CIOCOOHOCTh OOYYaroIIUMXCs PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH
NO3HULKEH JINYHOCTH, CUCTEMOM LIEHHOCTHBIX OPHEHTAIIN, TO3UTUBHBIX BHYTPEHHUX yOex/1e- HUl,
COOTBETCTBYIOIUX TPAAULIUOHHBIM LIEHHOCTSM POCCHHCKOr0 OOLIECTBA, paclIMpeHHE KU3HEHHOTO



OIBITa M OIBITA JIEATEIHPHOCTH B MPOLIECCE PeaTn3allid OCHOBHBIX HAIIPABIICHUH BOCIUTATEIILHOM
IEITEILHOCTH, B TOM YHCIIE B YACTH:

1) rpaIaHCKOro BOCIIATAHUA:
c(OPMUPOBAHHOCTh TPAKIAHCKON IMO3UIUU OOYYAIOMIErocss KaK aKTHMBHOTO U OTBET- CTBCHHOTO
YJIeHA POCCUICKOTO 00IIecTBa;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MIPaB M 00sI3aHHOCTEH, YBOKCHHIE 3aKOHA U TTPABO- TOPSIKA;
TFOTOBHOCTh K COBMECTHOM TBOPYECKOM JCSITEILHOCTH MPH CO3AAHUH YICOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX M MMO3HABATEIBHBIX 33124, BEIIOJTHEHUN OMOJIOTUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTh ONPEJIEIATh COOCTBEHHYIO IMO3UIMIO 10 OTHOIICHHIO K SIBJICHUSM COBpE- MEHHOM
J)KM3HHU U OOBACHATE €6;
YMEHHE YYUTHIBATh B CBOMX JICHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOI'O B3aMMO/ICH - CTBUS JTHOJICH
C pa3HBIMU YOSXKICHUSIMH, KYJIbTYPHBIMH [IEHHOCTSIMHA U COIIMAITLHBIM MOJIOKCHH- €M;
TFOTOBHOCTh K COTPYJAHHYECTBY B IPOLIECCE COBMECTHOT'O BBITOJIHEHHUS YUCOHBIX, T0O3HABA-TEIBHBIX
¥ MCCIICZIOBATEIIBCKUX 3a/1a4, YBAXXUTEIILHOTO OTHOIIICHUSI K MHEHHUIO OMITOHEHTOB MPHU 00CYKICHUN
CIOPHBIX BOIPOCOB OMOJOTHYECKOI0 COJICPIKAHUS;
TOTOBHOCTH K TYMaHUTapHOHN W BOJIOHTEPCKOM IEATEITHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS:



c(OPMHPOBAHHOCTh POCCHUICKON I'pa)ITaHCKOW MACHTUYHOCTH, MATPUOTU3MA, YBAKEHHUS KCBOEMY
Hapo/y, YyBCTBA OTBETCTBEHHOCTH Iepesl PoauHol, ropaocTu 3a cBoM Kpaii, cBoro Po- nuny, cBOM
A3BIK U KYJIBTYPY, IPOIJIOE U HACTOSIIEE MHOTOHALIMOHAIBHOT O Hapoaa Poccuu;
[EHHOCTHOE OTHOIIIEHUE K IPUPOTHOMY HACJIEINIO U TaMSATHUKAM MIPUPObI, JOCTHKEHU- siM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;
CIIOCOOHOCTh OIICHMBATh BKJIAJI POCCUUCKHUX YUY€HBIX B CTAHOBJICHHE W PAa3BUTHE OHMOJO- THH,
MOHMMAHUS 3HAYCHUs OWOJIOTMM B TO3HAHUM 3aKOHOB MPHUPOABI, B JKU3HMU YEJIOBEKa M CO-
BPEMEHHOI'0 OOLIECTBA;
uzeiHas yoexaEHHOCTb, TOTOBHOCTh K CIyXEeHHIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh3a €ro
cyns0y;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:
OCO3HaHHE TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HApOa;
c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MTOBEICHNUS;
CIOCOOHOCTH OIIEHUBATh CUTYAIUI0 M MPUHUMAaTh OCO3HAHHBIC PEIICHMS, OPUECHTUPYSIChHA
MOpaTbHO-HPABCTBEHHBIE HOPMBI U IIECHHOCTH;
OCO3HAHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMYUBOTO Oy IyIIEro;
OTBETCTBEHHOE OTHOIIECHHE K CBOMM POJMUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE OCO3HAHHO-TO
MPUHSATHUS LEHHOCTEN CEMENHON KMU3HU B COOTBETCTBHHM C TPAAUIMSAMH Hapo10B Poccuu;
4) 3CTeTHYECKOr0 BOCIIMTAHHUS:
ACTETHYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHHUI;
MOHMMAaHKE YMOLMOHAIILHOTO BO3/ICHCTBUS )KMBOW IPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTH K CAMOBBIPAXEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSIBIISATH Kaue-CTBa
TBOPUYECKOH INYHOCTH;
5) ¢pu3nyeckoro BocnuTaHusi, JOPMUPOBAHNUS KYJIbTYPbI 310POBbSI H IMOIHOHAb-
HOr0 0J1aronoJIy4us:
MOHMMAaHWE W peaju3anusi 3J0pOBOr0 M 0Oe30macHOro oOpa3a >KU3HU (30pOBOE THTAHHE,
COONIOZICHHE TUTHMEHWYECKUX MPaBWI U HOPM, COATaHCHPOBAHHBIM PEXUM 3aHATUNA U OTIbIXA,
peryisipHas pu3ndecKas akTHBHOCTH ), O€PEKHOT0, OTBETCTBEHHOTO M KOMITETEHTHOTO OTHOIIIE- HUS
K cOOCTBEHHOMY (DM3HUECKOMY U TICUXUUYECKOMY 3/I0POBBIO;
MOHUMaHWE IEHHOCTH TPABWJI UHIWBHUAYAJIHbHOTO M KOJUJIEKTUBHOTO O€30MacHOr0 IMOBENe- HUS B
CUTYaIUsX, YIPOKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;
OCO3HAHUE MOCEACTBUN U HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOJIICHHS aJKOroJisi, HAPKOTUKOB,
KypeHHs);
6) TPy/10BOT0 BOCIIMTAHUSI:
TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBA, TPYAOIIO0HE;
TOTOBHOCTh K aKTHUBHOM JESTEIBHOCTH TEXHOJOTUYECKOW M COIMAIbHON HAIpPaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, IJIAHUPOBATH M CAMOCTOSITEIHHO BHITIOTHATH TAKYIO JIEATEb- HOCTD;
MHTEpEC K pa3InyHbIM chepaM mpodeccnoHanbHOM e TeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN
BBIOOD Oyaymieit mpodeccuu U pearTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIJIaHbL;
TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHMIO M CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HH;
7) 3K0JI0rMYecKOro BOCIIUTAHHUS:
HKOJIOTHYECKH 11eJIecO00pa3HOe OTHOLIEHHE K MIPUPOJIe KaK UCTOUHUKY JKU3HU Ha 3emiie, OCHOBe €€
CYILIECTBOBAHMUS;
MOBBIIICHUE YPOBHS SKOJOTHYECKON KYIbTYphl: TPUOOPETEHUE OMBITA INITAHUPOBAHUS 110~ CTYIIKOB U
OIICHKH UX BO3MOXHBIX TTOCIIC/ICTBUM JIJIST OKPYIKAIOIIEH CPEJIbL;
OCO3HaHHE TJIO0ATFHOTO XapaKkTepa SKOJIOTHUECKUX MPOoOJieM U MyTel WX pelieHus; CloCOOHOCTh
HCIOJIb30BaTh pHUOoOpeTaeMble MpU U3yYEHUU OMOJIOTMH 3HAHUS U YMEHUS
IpPHU PEIICHUU MPOOJeM, CBS3aHHBIX C PAMOHAIBHBIM MPHUPOAOINOIL30BaHUEM (COOII0ICHUE



IIPaBWJI OBEACHUSI B IPUPOJIE, HAIIPABJIEHHBIX HA COXPAHEHUE PAaBHOBECHSI B SKOCUCTEMAX, OXPAHY
BHJIOB, DKOCUCTEM, Orochepsr);

AKTMBHOE HEINpUATHE ACUCTBUM, NPUHOCAIIMX BpEN OKpYXKarolled NPUPOAHOU Cpelne, YMEHHE
IPOTHO3UPOBATh HEOJArONPUATHBIE SKOJIOTMYECKHE MOCIEACTBUS NPEANPUHUMAEMBbIX ACHCTBUI U
IIpel0TBpaliaTh UX;

HaJIMYMe Pa3BUTOIO IKOJOTUYECKOTO MBIIIJIEHUS, SKOJOTHYECKON KYJIBTYPBI, OIIBITA 1€~ TEIIBHOCTH
JKOJIOTMYECKOM HalpaBIE€HHOCTH, YMEHHs pPYKOBOACTBOBATbCA HMH B IIO3HABaTellb- HOM,
KOMMYHUKAaTUBHOM M COLMAJIBHOW IIPAKTUKE, TOTOBHOCTM K YYacTHI0 B IPAKTHUYECKOW Jes-
TEJIBHOCTHU 3KOJOTUYECKON HAIIPABIECHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHUS:
c(OpPMHPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BH- THsI HAYKH
U OOIIECTBEHHON NPAaKTUKU, OCHOBAHHOIO Ha JHAJIOre KYJbTYpP, CIIOCOOCTBYIOILIEIO OCO3HAHUIO
CBOEr0 MeCTa B MOJIUKYJIbTYPHOM MUDE;

COBEPUICHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KyJIbTYPBI KaK CPEACTBA B3aMMOICHCTBUSIMEKIY
JIIOJIbMU U TT03HAHUS MUPA;

NOHMMaHue cnenu@uky OHOJOrMM KaK HayKd, OCO3HaHUsA e poiau B (OPMHUPOBAHUU pa-
LMOHAJILHOTO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOIO IPEICTaBICHUS 00 OKPYIKAIOLIEM MUDPE
KaK O €JMHCTBE MPUPOJbI, YeJIOBeKa M OOIIECTBa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHO- CTEH U
peleHnu mpodIeM COXpaHeHHsI TPHUPOTHOTO PABHOBECHS;

yOexIEHHOCTh B 3HAYMMOCTU OMOJIOTMU JJIi COBPEMEHHOW LMBHWIM3ALMU: 00ECIEeYeHHUsT HOBOTO
YPOBHSI Pa3BUTHA MEIUIMHBI, CO3/IaHHE NEPCHEKTHBHBIX OWOTEXHOJIOTHH, CHOCOOHBIX pemaTh
pecypcHble IpoOJeMbl pPa3BUTHUA UEJIOBEUECTBA, IIOMCKAa IyTeH BbIXOJAa U3 IJI00AJIbHBIX
HKOJIOTHYECKUX IMPOOJIeM M oOecredeHus mepexosa K yCTOMYMBOMY Pa3BUTHIO, PAllIOHAIEHOMY
UCIIOJIb30BaHUIO PUPOIHBIX PECYpCcOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB JKU3HU;
3aMHTEPECOBAHHOCTD B MOJYUYE€HUU OMOJIOIMUECKUX 3HAaHUHM B LIEJSX MOBBILEHUS O0LIeH KyIbTypBhl,
€CTeCTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM YacTH (PyHKIMOHAIBHOW TIpa- MOTHOCTHU
oOyuyaromuxcs, GopMUPYEMO TP N3y4EeHUH OMOJIOTUH;

MOHMMAaHHE CYIIHOCTH METO/I0B [T03HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX HayKax, CII0- COOHOCTH
UCIOJIb30BaTh MOJy4aeMble 3HAHU JUI aHallu3a U OOBSCHEHUs SBJICHUN OKpY»XKaro- IEero Mupa u
POUCXOAIINX B HEM U3MEHEHU, YMEHHUE J1eJ1aTh 000CHOBAaHHBIE 3aKJIFOUEHHUS] HA OCHOBE HAay4HBIX
(akTOB M MMEIOLINXCS TAHHBIX C LIEJIbIO MOJTyUYEHHs! JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl pelleHusl mpo- OJeM B
pEAIBHBIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHME IIEHHOCTHM HAY4YHOM JEATEIBHOCTH, TOTOBHOCTb OCYLIECTBJIATH IIPOCKTHYHO U
HCCIIE0BATEIBCKYIO AESTEIbHOCTh NHAUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTh K HENPEPHIBHOMY 00Opa30BaHUIO U CaMOOOPAa30BaHMIO, K aK- THBHOMY
MOJYYEHHIO HOBBIX 3HAHUH 10 OMOJIOTUU B COOTBETCTBHUH C KU3HEHHBIMH ITOTPEOHO- CTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHS y4eOHOTO TpeaMeTa «bHoNorus BKIIIOYAIOT: 3HAYUMBbIE
Uist OPMUPOBAHUST MUPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUTUIMHAPHBIE (MEX- MPEAMETHHIE)
001IIeHayYHBIC TIOHATHS, OTPAKAIOIIHE 1IETOCTHOCTh HAYYHOU KapTUHBI MUpPa U CIIeNU(PUKY METOIOB
MO3HAHMUSI, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTUsL, SIBIIEHUE, ITPOIIECC, CUCTEMA,
Hay4HBIN (PaKT, MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, T€O- PHs, UCCIIEOBaHUE, HAOIOICHHE,
U3MEpEeHHNe, SKCIEPUMEHT U JAPYTUX), YHUBEpcajdbHble y4eO- Hble IeHCTBUS (IIO3HABaTENbHEIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), oOecneynBaromue ¢Gop- MHpOBaHHE (YyHKIIMOHATHLHON
TPaMOTHOCTH H COIMATBHOW KOMIETCHIIMH OOYyYalolmuXcsi, CHO- COOHOCTh OOYYaroImuXCs
UCII0JIb30BaTh OCBOEHHBIE MEKIMCLUUILUIMHAPHBIE, MUPOBO33PEHUECKIE 3HAHUS M YHHUBEPCAJIbHBIE
y4eOHbIE JICUCTBUS B TTIO3HABATEIILHOW M COIIMAIBHON MTPAKTHKE.



MertarnpeMeTHbIe pe3yabTaTbl OCBOCHHUS MPOTPAMMBI CpPEJHEro 00Liero odpa3oBaHUs IOJKHBI
OTpakaTh:
OBJiajieHNe YHUBePCAJbHBIMH Y4eOHBIMH MO3HABATEIbHBIMY 1€ CTBUAMU:
1) 6a30BbIE JJOrHYECKHE TeHCTBHSA:
CaMOCTOSITENILHO (POPMYITUPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, paCCMAaTPUBATh €€ BCe- CTOPOHHE;
UCIOJIb30BaTh IIPU OCBOCHHUU 3HAHUN NPUEMBI JIOTMYECKOTO MBILIUIEHHUsS (aHanu3a, CHHTE- 3a,
CpaBHEHMSI, KiIacCupHuKanuu, 0000IIEHNUS ), PACKPhIBATH CMBICT OMOJOTHYECKUX TMOHATHH(BBIIEIATH
UX XapaKTepHbIE PU3HAKY, YCTAaHABIMBATh CBSI3U C JPYTUMHU ITOHIATUSAMHU);
OTIpeNeNATh LEeNU JIeSITeIbHOCTH, 3a/aBasi mapaMeTpbl U KPUTEPUH UX JOCTHKEHHS, COOT- HOCHUTD
pe3yJbTAThI AESITEIBHOCTH € MIOCTABICHHBIMU LIEISIMHU;
UCIIOJIb30BaTh OMOJIOTHUYECKUE MOHATHUS U1 OObsICHEHUS (DaKTOB U SBJICHHI >KUBOM TpH-
pozIBI;
CTPOUTH JIOTUYECKUE pacCyKIeHUs (MHIYKTUBHBIE, N€IyKTHUBHbIE, IO AHAJOI'MH), BbISIB-
JSITh 3aKOHOMEPHOCTH ¥ TIPOTHBOPEUHSI B PACCMATPUBAEMBIX SBICHHSX, (POPMYIHPOBATH BBHIBO- JIbI
U 3aKJII0UEHMS;
IPUMEHSTh CXEMHO-MO/ICIIbHBIEC CPEACTBA /IS IPE/ICTABICHUS CYIIECTBEHHBIX CBSI3€H M OTHOIICHHHA
B M3y4YaeMbIX OMOJIOTMUECKUX OOBEKTax, a TaKKe IMPOTHBOPEUYMH Pa3HOTO POAA, BbI-SIBICHHBIX B
pa3IMYHBIX HHPOPMALMOHHBIX HCTOUHUKAX;
pa3pabaTbiBaTh IUIAaH pEUICHHs HpoOJeMbl C y4ETOM aHajlu3a HMEIOLIUXCS MaTepHaJIbHBIX U
HEMaTepHaIbHBIX PECYpPCOB;
BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTh, OLICHUBAaTh COOTBETCTBUE PE3YJIbTATOB LIEJSM, OLIEHUBATbH
PUCKH TTOCIIEACTBUH IEATEILHOCTH;
KOOPJMHUPOBAaTb U BBIIOJHATE PabOTy B YCIOBUSIX pPEaIbHOIO, BUPTYyaJbHOTO U KOMOHU-
HUPOBAHHOTO B3aMMOJCHCTBUS;
pa3BUBATh KpEaTHBHOE MBILUIEHUE IIPU PEIICHNH KU3HEHHBIX POOIEM.
2) 6a30BbIe HCCIEI0BATENBLCKHE TeHCTBUS:
BJIAJICTh HAaBBIKAMH y4eOHO-HCCIIEZOBATENILCKOM ¥ TPOEKTHOH JIEATENIbHOCTH, HaBBIKAMHU
paspenieHuss mpobieM, CIIOCOOHOCTbIO M TOTOBHOCTBIO K CaMOCTOSTEIbHOMY IOMCKY METOOB
peIIeHus MPaKTHYECKUX 3a1a4, MPUMEHEHHIO Pa3IMYHBIX METOOB MTO3HAHUS;
UCIOJIb30BaTh PA3JIMYHbIE BU/IbI JESITEILHOCTH 110 MOJIYUYEHHIO HOBOTO 3HAHUS, €T0 MH- TEPIIPETAIIH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B YYEOHBIX CHUTYaIHsAX, B TOM YHCIIE MPH CO- 3aHUU yUEOHBIX U
COLMAJIbHBIX MPOEKTOB;
dbopMHpOBaTE HAYYHBIM THI MBIIUICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIFOUEBBIMU
HOHATUSIMH U METO/IaMU;
CTaBHUTh M (HOPMYITUPOBATh COOCTBEHHBIC 33/1a4H B 00pa30BaTEIHHON NEATEITHHOCTH U KU3HEHHBIX
CUTYaIMSIX;
BBISIBIISITh NTPHYMHHO-CIICICTBEHHBIE CBSI3W M aKTYaJIM3UPOBAThH 3a]ady, BBIIBUTATh THIIO- Te3y e
pelIeHHs, HaXOUTh ApTYMEHTHI ISl JOKa3aTeIbCTBA CBOMX YTBEPXKICHUM, 3a/1aBaTh Ma- paMeTphbl U
KPUTEPHH PEIICHHUS;
aHAJM3UPOBATh IMOJyUYEHHbIE B XOJAE PELICHUs 3a7aydl pe3yJbTaTbl, KDUTUYECKH OIIEHU- BaTh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBHSX;
JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OIIEHUBATh IPHOOPETEHHBIN OIIBIT;
OCYIIECTBIISITh  IICTICHANIPABIICHHBIA TIOMCK TIepeHOca CpEeACTB W CIOCOOOB  JEHCTBUS B
npoeCCUOHATIBHYIO CPEY;
YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEIESITEIh- HOCTH;
yYMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MIPEIMETHBIX 00JacTei;
BBIJIBUTATh HOBBIC UJICH, MTPeIaraTh OPUTHHAIBHBIC TTOAXO0BI M PEIICHHS, CTABUTH MPO- OJIEMBI H
3a[a4u, JIOMYCKAIOIINE albTepHATUBHBIEC PELICHUS.
3) padora ¢ undopmaiueii:



OpPUEHTHPOBATHCSI B PA3IMUYHBIX MCTOUYHUKAX HMH(pOpManMU (TEKCTe y4eOHOTro MOcoOHs, Hay4dHO-
HOMYJIAPHON JuTepaType, OMOJOIMYECKMX CJIOBapsAX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0azax
JaHHbIX, B IHTEepHEeTE), aHAIM3UPOBaTh HHPOPMAITUIO PA3TUYHBIX BUI0B U (OPM Ipeji- CTaBICHUS,
KPUTHYECKH OLICHUBATh €€ JOCTOBEPHOCTh U HEIIPOTUBOPEYMBOCTD;
(dbopMyIHpOBaTh 3aIIPOCH] U IPUMEHSATH Pa3InYHbIE METOBI IIPU MIOMCKE U 0TOOPE OHOJI0- THYECKOM
uHpOpMaLnu, He0OXOAUMOM IS BBITIOJIHEHHS Y9eOHBIX 3a/1ay;
npuoOpeTaTh  ONBIT  HUCHOJNb30BAHUS  MH(POPMALMOHHO-KOMMYHUKATHUBHBIX  TEXHOJIOTHUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIb30BAHMSI PA3JIMUHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY MpPEACTABICHHUsS OMOJIOTMYECKON HH-(popManuu
(cxembl, rpaduKu, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH U APYTOE);
UCIOJIb30BaTh HAyYHBIN S3bIK B KAUECTBE CPEACTBA MpHU pabore ¢ Oronoruyeckoi HHGOp- Mauei:
OPUMEHATh XUMHUYECKHe, (U3MYECKHMe M MaTeMaTH4YeCKWe 3HAKW W CHMBOJBI, (opMmy- JIbl,
ab0peBuaTypy, HOMEHKJIATYypy, WCIOJb30BaTh M IPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMUYECKHUE
CpeCTBa HAIJISIHOCTH;
BJIAJICTh HaBbIKAMM PACIIO3HABaHMs W 3aIlIUThl MH(pOpManuu, UH(POpMaMOHHONW Ge3omac- HOCTH
JMYHOCTH.
OsgiajeHne yHUBepPCAJIbHBIMA KOMMYHUKATHBHBIMH ACHCTBUAMM:

1) o61enue:
OCYILECTBIISATh KOMMYHHKAIIMA BO BCEX c(epax KHU3HH, aKTUBHO y4YaCTBOBAaTh B JUAIOTE HWIIH
JMCKYCCHUH I10 CYLIECTBY 00CYXJ1aeMOI TeMbl (YMEHHE 33aJjaBaTh BOIPOCHI, BBICKA3bIBATh CYXIECHUS
OTHOCUTEJIbHO BBIIIOJHEHUS IpeagaraéMoi 3ajaud, YYUTbIBaTh MHTEPECHl U COIJIACO- BAaHHOCTH
HO3ULUHI IPYTHX YYaCTHUKOB JUaora WK JUCKYCCHH);
pacno3HaBaTh HeBepOasjbHbIE CpEACTBAa OOIIECHHS, MOHMMATh 3HAYEHUE COLMAJIBHBIX 3HA- KOB,
HPEANOChIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTyallMid, YMeTb CMArdaTb KOH(IMKTBI M BECTH
NEPETOBOPBI;
BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHHS U B3aMMOACUCTBUS, NMOHMMAaThb HAMEPEHHUs IPYTuX
JIOZIeH, MpOSBIATh YBAXKUTEIBHOE OTHOLIEHHWE K COOECeTHUKY M B KOPpPEKTHOH Qopme
(bopMyIMpOBATH CBOU BO3PAKEHHUS;
Pa3BEPHYTO U JIOTUYHO M3JIAraTh CBOKO TOUYKY 3PEHMSI C UCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:
MOHMMATh U UCMOJb30BaTh MPEUMYILECTBA KOMaHIHON U WHIUBUAYaIbHON pabOThHI MpPU pEIICHUN
Ouosnornyeckoi MmpoGseMbl, OOOCHOBBIBaTb HEOOXOAMMOCTb NPUMEHEHHs TIPYINOBBIX (opm
B3aMMOJICHCTBYS PU pEeLIeHUH yueOHOU 3a1au;
BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEHCTBUI ¢ y4ETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH
Ka)JI0T0 WIEHa KOJUIEKTUBA,;
IIPUHUMATD LIEJIM COBMECTHOM J1€ATENBHOCTH, OPraHU30BBIBATh U KOOPAMHUPOBATH J€i- CTBUSA 110 €€
JOCTH>KEHHIO: COCTABJIATH IIIAH JIEWCTBHM, pacHpeleisaTh pONM ¢ YYETOM MHEHHM YYaCTHUKOB,
00Cy»X/1aTh pe3yJIbTaThl COBMECTHOI paboThI;
OLICHMBAaTh KauyeCTBO CBOEr0 BKJIaJa M KaXJOro ydyacTHHKa KOMaHAbl B OOUIMIl pe3ynbTar IO
pa3pabOTaHHBIM KPUTEPUSIM;
npeJiaraTb HOBbIE POEKTHI, OLIEHUBATh UIEH C MTO3UIIUU HOBU3HBI, OPUTHHAIBHOCTH, TPAKTUYECKON
3HAYUMOCTH;
OCYIIECTBIISITh MO3UTHUBHOE CTPATErMUYECKOE IOBEIECHUE B PA3NMYHBIX CHUTYyalUsX, MPOSB- JISATh
TBOPYECTBO U BOOOpakeHUE, ObITh MHUITUATHBHBIM.
Osgi1aieHHe YHUBEPCAJbHBIMYU PeryJISTUBHBIMH AeHCTBUSIMMU:

1) camoopranu3amnus:
UCIIOJIb30BaTh OMOIOTHYECKUE 3HAHMS IS BBIIBICHUS MPOOJIEM M MX PELICHUs B KHU3HEH- HBIX U
Y4EOHBIX CUTYyallHsX;



BLI6I/IpaTB Ha OCHOBE OMOJIOTHYECKUX 3HAHUI HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX I[eﬁCTBHHX
¥ [IOCTYIIKAX 10 OTHOUICHHIO K JKHBOH IPHPOE, CBOEMY 3[J0POBBIO M 3JJOPOBBIO OKPYKAIOIIHX;
CaMOCTOATCIIBHO OCYHICCTBJIATH IMO3HABATCIbHYIO ACATCIBHOCTDH, BLIABIIATH HpO6HCMbI,CTaBI/ITB u
dbopMynpoBaTh COOCTBEHHBIC 3a/a4yll B OOpa30BaTENbHOW JACSITENBHOCTH W JKU3HEH- HBIX
CHUTYAIHsX;
CaMOCTOSITENIFHO COCTAaBJIATh IUIAH pEIIeHHs MpoOJeMbl ¢ Y4YETOM MMEIOUIMXCS PECypCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUI;
JAaBaThb OLICHKY HOBBIM CUTYAllUAM;
pacCIIMPSTh paMKH Y4eOHOT0 peMeTa Ha OCHOBE JIMYHBIX IPEIIIOYTCHUIA;
JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PEILICHHE;
OLICHUBATh PUOOPETEHHBIN OIIBIT;
CHOcOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO IIUPOKON 3PYIUIMH B Pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATH CBOI 00pa30BaTEIbHBII U KyJIbTypPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:
JaBaTb OLCHKY HOBBIM CHUTyallMsIM, BHOCHTbL KOPPCKTUBLI B ACATCIBHOCTb, OLCHUMBATHL CO-
OTBETCTBUE PE3yJIbTATOB LIEIISIM;
BJIaACTh HaBBbIKaMU IMO3HABATEIILHOM pe(bﬂeKCI/II/I KaK OCO3HaHHsA COBCPIIACMBIX I[eﬁCTBHﬁ u
MBICIIUTEIBHBIX HPOLECCOB, UX PE3yJIbTaTOB U OCHOBAHMUH, HCIOJIB30BATh MPHEMBI PEPIICKCUHU IS
OLICHKH CUTYAal[1H, BHIOOpA BEPHOT'O PEIICHHUS;
YMETb OLICHUBATh PUCKU U CBOCBPEMEHHO ITPUHUMATH PELICHHS 10 UX CHU)KCHHUIO; IPHHUMATD
MOTHUBBI U apIyMEHTHI APYTUX IIPU aHAIU3€E PE3YJIbTATOB AEATEIBHOCTH;

3) npuHATHE cedsi U IPYTrux:
IMPpUHHUMATDH CC6$[, IIOHUMasA CBOM HEAOCTATKH U JOCTOMHCTBA,
HPUHAMATh MOTHBBI U apI'yMEHTHI APYTUX IIPH aHAIN3E PE3YJIbTATOB JIESITEIbHOCTH;
IPU3HABaTh CBOE MPABO U MPaBO APYTUX Ha OIIMOKH;
pa3BHBATh CIOCOOHOCTH IIOHMMATh MHP C TIO3UIIMHU JIPYTOTO YEI0BEKa.

IMPEAMETHBIE PE3YJIBTATbBI

[TpenmetHbie pe3ynbTaThl ocBoeHUs mporpamMbl COO o 6uosoruu Ha 6a30BOM YPOBHE BKIIOYAIOT
cnenuduyeckre st yueOHoro mnpenmera «buonorus» HaydHble 3HAHHUS, YMEHHMS U CIOCOOBI
JeMCTBUI 1O OCBOEGHHIO, MHTEPIPETALMU M MPeoOpa3oBaHUIO 3HAHWM, BUABI JIeATeNb- HOCTH IO
MOJTyYE€HHUIO HOBOTO 3HAHUS U MPUMEHEHHUIO 3HAHUM B Pa3JINYHBIX YUYEOHBIX CUTYyalll- SIX, & TAKXKE B
peasbHBIX JKM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX € Owuosorumeil. B mporpamme mnpen- MeTHbIE
pe3yNbTaThl NPEACTaBIEHBI IO rojIaM 00yUEHHUSI.

[IpenmerHble pe3ynbTaThl OCBOEHHs yueOHoro mnpeamera «buomorus» ¢ 10 knacce noixk- Hel
OTpaxkaTh:

c(OpMHPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTUU B CUCTEME HAYYHOT'O 3HAHUS €CTe- CTBEHHBIX
HayK, B (OpMHpOBaHMM COBPEMEHHOH €CTEeCTBEHHO-HAyYHOH KapTUHBI MHUpa W Hayd- HOTO
MHUPOBO33PEHUS, O BKJIaJle POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMO- JIOTHH,
(GYHKIIMOHAIBHONW IPaMOTHOCTH Y€JIOBEKa JUIsl pEIIeHUs KU3HEHHBIX 3a7a4;

YMEHHUE pacKpbIBaTh Co/iepKaHNe OMOJIOTMYECKUX TEPMUHOB U MOHSATHIA: KHU3Hb, KJIETKa, OPraHU3M,
MeTabonu3M (0OMEH BEIIeCTB U MpeBpallleHne SHEPTUH ), TOMEOCTa3 (CaMOperyisi- iusl), ypoBHEBas
OpraHu3aisl JKMBBIX CHCTEM, CaMOBOCIPOU3BEJIEHHE (PENpOAyKLHs), HACIed- CTBEHHOCTb,
M3MEHYUBOCTb, POCT U Pa3BUTHUE;

YMEHHUE U3J1aratb OMOJIOTHYecKUe TeOpUH (KJIeTOYHast, XpOMOCOMHasl, MyTallMOHHAs, 1IeH- TpaJibHas
JIOTMa MOJIEKYJIIpHO# Onosiorun), 3akonsl (I'. Mengens, T. Moprana, H. 1. BaBuno- Ba) u yuenus
(0 meHTpax MHOT000pa3us U MPOUCXOKICHUS KyIbTYpHBIX pacteHuit H. 1. BaBu- nosa), onpenensrs
TPAaHULBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM;



YMCHHUC BJIaACTh MCTOAAMU HAYYHOI'O IMO3HAHUS B OHOJIOTHH: Ha6JIIOI[eHI/Ie " OIMMCAHUC KUBBIX CUCTCM, IMPOLECCCOB U ﬂBHeHHﬁ, opraHu3anuvs u
IpOBEJICHNE ONOJIOTMYECKOT0 SKCIIEPH- MEHTA, BBIIBIKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCUMOCTH MEX/TY UCCIIETyEMBbIMH BETHUNHAMH, OObSICHEHUE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJb30BAHHBIX HAYYHBIX HOHﬁTHﬁ, TeOpI/Iﬁ M 3aKO- HOB, YMCHHUC J€JIaTb BBIBOJAbl Ha OCHOBAHHWU ITOJYUYCHHBIX
pE3yIbTaTOB;

YMCHHUC BBIACIATH CYHICCTBCHHLIC IMPU3HAKH BUPYCOB, KIICTOK MPOKAPUOT M IJYKApPHUOT, OAHOKIICTOYHBIX W MHOI'OKJICTOYHBIX OPraHU3MOB,
O0COOCHHOCTH IIPOILIECCOB: OOMEHa BEIECTB U IPEBPAICHUS SHEPIUU B KJETKE, (DOTOCHHTE3A, IJIACTHUECKOTO U JHEPreTHUECKoro oOMeEHa,
XEMOCHHTE3a, MUTO3a, Mei103a, OIIIOA0TBOPEHHS, PAa3MHOKEHUS, MHIMBHIYJIbHOTO Pa3BUTHS OPTaHU3Ma (OHTOTCHE3);

YMCHUC IPUMCHATH IOJYUCHHBIC 3HAHUA JIA 00BsICHEHHST OMOJIOTHYECKUX IIpoOLECCOB " ﬁBHCHHfI, AJI OPUHATAA MPAKTUYCCKHUX peH_IeHI/If/'I B
IIOBCETHEBHOM JKU3HH C LIEJIbI0 00eCTIeYeHN10€30aCHOCTH CBOETO 3/10POBbS U 3/I0POBBS OKPYIKAIOIIHX JIIOJICH, COOIIOACHUSI HOPM I'paMOT- HOTO
MOBEJCHUSI B OKPYXKAIOIIEH MPUPOTHON cpene, MOHUMAHHE HEOOXOJUMOCTH HCIOJIb30Ba- HUSI JTOCTHKCHHH COBPEMEHHOW OHOJIOTHH WU
OMOTEXHOJIOTHH /ISl PAMOHAIIBHOTO MTPUPO/I0- TIOJIb30BaHHUS;

YMEHHUE peliaTh JIEMEHTAPHBIE TeHETHYECKUE 3a/1a4i Ha MOHO- M JUTHOPHIHOE CKPEIIM- BaHUE, CIETUIEHHOE HACIIEJOBAHUE, COCTABIISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHMS IS ITPECKa3aHus HAaClIeI0BaHUS IPH3HAKOB Y OPraHU3MOB;

YMEHHUE BBITIOJIHATH Ja00paTOpHbIE U MPAaKTHUECKUe paboThl, COOII0AATh IpaBMIIa U padoTe ¢ y4eOHBIM U JIAOOPaTOPHBIM 000PYIOBaHUEM;
yYMEHHE KPUTHUYECKH OLIEHMBATh M MHTEPIPETHPOBATh MHPOPMAIHIO OHOJIIOTHYECKOTO CO- JACPKaHHs, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3
pa3IMYHBIX HMCTOYHHKOB (CPEACTBa Mac- COBOM HMH(OpPMAIMHM, HAYyYHO-TIOMYJISIPHBIE MAaTEpHaibl), STHUYECKUE AacleKThl COBPEMEHHBIX HC-
ClIeIOBaHUIl B OMOJIOTHH, MEAUIIUHE, OMOTEXHOJIOTUH;

YMEHHE CO37aBaTh COOCTBEHHBIC NMHCHMEHHBIE W YCTHBIE COOOMICHHS, 00001mas OMOIOTH- YeCKYl0 MH(POPMALUIO M3 HECKOJIBKUX HCTOYHHKOB,
IPaMOTHO MCHOJb30BaTh MOHATUHHBIN am- mapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHMUE

10 KUIIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ugposbie
Ne i/ EpOrPAMMEI pasi Beero KonTpoabubie | IlpakTuueckue f)lgp?:;l; ar eJ)H)HH e
padoThI padoThI pecype
bubnmoreka [JOK
! buonorus kax Hayia 2 0.5 https://m.edsi.ru/7f4lc292
2 JKuBbIE CUCTEMBI U KX OPraHU3ALMS 1 bubmorexa LHOK
https://m.edsoo.ru/7f41c292
3 XHWMHYECKUH COCTaB U CTPOCHHE KIICTKH 8 1 bubmmorexa LHOK
https://m.edsoo.ru/7f41c292
4 KuzHeaesaTenbHOCTh KIETKH 6 bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
5 Pa3smHOXeHMe U HHANBUAYAIbHOE pa3BUTHE 5 1 bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/7f41¢c292
5 HacnenctBeHHOCTh M U3MEHYMBOCTH 3 15 bubnuotexa [JOK
OpraHW3MOB https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Buommorexa LIOK
https://m.edsoo.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4
MMOYPOYHOE IIJIAHUPOBAHHUE
10 KJIACC
Ne KosmmuecrBo yacos Jara DJIeKTPOHHbIe HU(POBbIE
w/n Tema ypoka Beero Koutpoabubie | IlpakTuyeckue wysenus o0pasoBaTejbHbIe
padoTbI padoTbI pecypchl
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bu6nmoreka [IOK

1 Buonorus B cucreme Hayk https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOU TPUPO-
2| lenomsoname pasmmamx we- 05 Bufimorera LIOK
P ' https://m.eds00.ru/863e6122
TOJIOB TIPH M3YYCHUH OMOJIOTHYE-
CKHX OOBEKTOBY
3 buonornueckue cucremsl, mporec- bu6nunoreka LIOK
Chl M UX M3YYCHUE https://m.eds00.ru/863e6564
4 XUMHAYECKHUH cOCcTaB KJIEeTKU. Bona bu6nmorexa LIOK
Y MUHEPaJIbHBIC COJIH https://m.edso0.ru/863e674e
bubmuoreka [{OK
5 benku. CoctaB u cTpoeHue 0enKoB hitps://m.eds00.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE Ka-
. JIab 60-
6 | maNe | layvemme arammmitie- 05 buGmorexa LIOK
o Y ' https://m.eds00.ru/863e6b72
CKOM aKTUBHOCTH (PEpMEHTOB (Ha
MIpUMepe aMUJIa3bl HITU KaTalla3hl)»
bu6nmorexa LIOK
! YraeBozel. Jiumuer https://m.eds00.ru/863e6870
bu6nmorexa LIOK
8 Hyknensosbie kucrote. AT® https://m.eds00.ru/863e6d5¢
9 Hcropust 1 METObI U3yYEHUS bubmuoteka [IOK
kietku. Knerounas teopust https://m.edso0.ru/863e6e88
10 KreTrka kak meixoctHast )KuBas CH-
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CTEMa

CrpoeHue 3yKapruoTUYECKON KIIET-
ku. JJaboparopnast pabota Ne 2
«/3yuenue cTpoeHUs KIIETOK pac-

bu6nunoreka LIOK

11 TEHH, )KUBOTHBIX, TPHOOB 1 OaK- 0.5 https://m.edso0.ru/863e6ff0
TEPUl 0] MUKPOCKOIIOM Ha TOTO- https://m.eds00.ru/863e716¢
BBIX MHKpPOIpeapaTax U UX Omu-
caHue»
bubmuoreka [{OK
12 ObmeH BemecTs uiM MeTaboH3M https://m.eds00.ru/863e766¢
bubmuoreka [IOK
13 Porocuntes. XemocHHTes https://m.edso0.ru/863e7c98
. bubnnorexa [IOK
14 Ouepreruieckuii 0bmen https://m.edsoo.ru/863e7aae
JKuzHeHHbId UK KiaeTku. [ene-
15 | patora N3 eHaGmonenme o 05 Bumioresa I1OK
p i 5 ' https://m.edso0o.ru/863e7dc4
B KJIETKaX KOHYMKA KOPEeIIKa JyKa
Ha TOTOBBIX MUKPOIIPENapaTax»
16 buocunres 6enka. Peakius mat- bubmmoteka IIOK
PUYHOTO CHHTE3a https://m.edso00.ru/863e796e
bu6nmorexa LIOK
17 Tpancnnus — Guocumtes benxa https://m.eds00.ru/863e796e
18 Heknerounsie hopmbl :kU3HH — bubmmnoreka HOK
BUPYCBHI https://m.edso00.ru/863e7540
but6mmorexa [{IOK
19 @DopMbI pa3MHOKEHHUSI OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
N bubnuotexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE TIOJOBBIX 05 bubnuotexa [JOK

kietok. OmnogorBopenue. JIabo-

https://m.edso00.ru/863e81b6
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paTopHas padorta Ne 4 «M3yuenue
CTPOEHHUSI TIOJIOBBIX KJIETOK Ha Iro-
TOBBIX MUKpOIIpenapaTax»

NuauBunyansHOE pa3BUTHE

bubnunoreka LIOK

22 OpraHu3MOB https://m.edso00.ru/863e8436

23 ['eneTrka — Hayka o Hacle- bu6nmorexa [IOK
CTBEHHOCTH U M3MEHUHUBOCTH https://m.eds00.ru/863e86f2

0 | Socmmemenes e B 10K

: https://m.eds00.ru/863e8878
CKpEITMBaHUE
UTHOPUIHOC CKpEIIMBaHue. 3a-
25 EOH HeI;a]fI/ICI/IMOFIz) LuacneI[OBaHHﬂ Bubmorexa LOK
https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuenneHHoe HacjieloBaHUE IIpU-
3HakoB. JlaboparopHas padora Ne 5

26 «3yuenue pe3yabTaToB MOHOIH- 05 Bbu6mmoteka [JOK
OpHUIHOTO U AUTHOPHIHOIO CKpe- ' https://m.edso0.ru/863e8c60
IIUBaHUS Y IPO30(HIIEI HA TOTO-

BBIX MUKpOIIpEnapaTax»

97 I'enetuka nona. Hacnenosanne bubmuoreka [{OK
NIPU3HAKOB, CIIETUICHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3smenunBocTs. Henacnencreen-

Hasi U3MEHYUBOCTh. JlabopaTopHas
o
28 iﬁf(;iaihﬁg?m 05 bubmmorexa [IOK
' https://m.edso00.ru/863e8efe
U3MEHYUBOCTH, TIOCTPOCHHUE
BapHAIIMOHHOTO psja U
BAapUALIMOHHON KPUBOW»
HaciencTBenHas N3MeHYHUBOCTD.

29 JlaGoparophas padota Ne 7. «AHa- 05 bubmuoreka [IOK
JIM3 MyTanui y Apo30(uibl Ha To- ' https://m.edsoo.ru/863e8efe
TOBBIX MUKpPOIIpEnapaTax»

30 ['eHeTnKa YemoBeka bu6mmoreka [{JOK
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https://m.eds00.ru/863e8d78

PesepBublit ypok. O6001enne mo

31 TeMe «HacaencTBeHHOCTh U U3- 1
MEHYHMBOCTH OPTaHU3MOBY
32 Ceneknus Kak HayKa 1 MpoIEeCcC 1 bubmorexa LIOK
https://m.eds00.ru/863e9214
33 MeTtoabl 1 TOCTHIKEHUS CEJIEKIITUNA 1 bu6nmoreka LIOK
pacTeHH U KUBOTHBIX https://m.edso0.ru/863e9214
34 buorexHonorus kak oTpacib 1 bubnnoreka [JOK
HPOM3BOJICTBA https://m.eds00.ru/863e9336
OBILEE KOJIMYECTBO HACOB I10 34

[TPOIT'PAMME
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