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MNOACHUTEJIBHAS 3AIINCKA
[Iporpamma no 6uonoruu (6a30BbI YPOBEHB) HA YPOBHE CPEAHETO 00IIEro 00pa3oBaHUs
COCTaBJIEHa Ha OCHOBE:
- @enepanbHOTO 3aK0Ha Poccuiickoit @eneparuu ot 29 nexabpst 2012 rona Ne 273-D3 «O6
obpazoBanuu B Poccutickoii @eaepanuny» (B pea. U3MEHEHUN );
- KonBeHnuu o npaBax peb&HKa;

— (QenepanbHBIl TOCyNapCTBEHHBIH 00pa3oBaTEeNbHBIA CTAaHAAPT CpeaHero oOmIero
o0pa3oBaHMs, YTBEPKIACHHbIM IpuUKa3oM MuHHCTepCTBa 00pa30BaHUS M HAyKH
Poccuiickoit @enepanuu ot 17 masg 2012 r. Ne 413 ¢ u3MeHEHHUSIMU, BHECEHHBIMU
npukazamMu MunucrepctBa odpasoBanus U Hayku Poccuiickoit ®enepanuu Ne 732 ot 12
asrycra 2022 r. (nanee — ®I'OC COO)

— B COOTBEeTCTBUU C (eaepanbHO 00pa30BaTeIbHOW MNPOrpaMMoON CpeAHEro OOIIero
oOpa3oBaHus, yTBEpKIeHHOM npukazom Munnpocsemenust PO Ne 371 ot 18.05.2023 r.
( manee — ®OIT COO).

— OcHoBHOI 00pazoBaTeNbHOMN MPOrpaMMbI cpeHero obmiero oopazoanust MAOY COIII
Nell um. B. . CmupnoBsa r. Tomcka;

— Ilpuxkaz3 MunnpocBemenuss Poccun ot 21.09.2022 N 858 "OG6 yTBepkaeHUH
denepanbHOro mepeyHsl y4eOHUKOB, JOMYLICHHBIX K HCIOJIb30BAHUIO MPH peallu3aluu
UMEIOLINX TOCYJapCTBEHHYIO aKKpPEAUTALMI0 00pa30BaTEIbHBIX MPOrpaMM HadyajabHOTO
o0mIero, OCHOBHOIO 0OIIEro, cpeaHero oOmero o0pa3oBaHUs OpraHU3ALUSIMU,
OCYILECTBIISIOUIMMHA 00Pa30BaTENbHYIO JESATEIBHOCTh M YCTAHOBICHHS MPENEIEHOTO
CpPOKa HCIOJb30BAHUS HCKIIOYEHHBIX yueOHHKOB" (3aperucrpupoBaHo B MHUHIOCTE
Poccun 01.11.2022 N 70799)

— -llocranoBnenune ['JaBHOroO TroCyAapCTBEHHOIO CAHUTApPHOIO Bpada POCCUHCKOMN
Oenepanun ot 28 ceHTsIOps 2020 r. Ne28 «O06 yrBepkaeHun canutapHbix mpasui CII
2.4.3648-20 «CaHuTapHO-3MIUEMHUOJIOTUYECKHE  TpeOOBaHUS K  OpraHU3aLUsIM
BOCIHUTAHUS U 00yYEHHUs, OTJbIXA U 03[JOPOBJICHUS JETEH U MOJIOICIKNY;

— IlocranoBineHne [J1aBHOTO TrOCYJapCTBEHHOTO CaHUTapHOro Bpadya Poccuiickoit
®enepanuu ot 28 sHBaps 2021 1. Ne2 «O0 yTBEpKIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urueHnueckue HOPMATUBBI M TPeOOBaHUS K OOECIEUEHUIO
6e3omacHOCTH U (WIK) OE3BPETHOCTH ISl YeJIOBEKa (PAKTOPOB cpe/ibl OOMTaHUS)

— - [Ipuka3z Munnpocsemenust Poccun ot 22.03.2021 Nel15 «O6 yrBepxknennn Ilopsiaka
OpraHM3alMl M OCYIIECTBICHHUS O00pa30BaTEIbHOW JEATEIBHOCTH 10 OCHOBHBIM
o01m1eo0pa3oBaTeIbHBIM [IporpaMMaM — 0Opa30BaTEeNIbHBIM MpPOrpaMMaM HayaJbHOTO
00111eT0, OCHOBHOTO OOIIET0 U CPEIHETO OOIIETO 00pa30BaHU»;

— VYHuBepcaJgbHblE KJIacCU(PUKATOPBl PpaCHpelieeHHbIX II0 KjaccaM MpPOBEPSIEMbIX
TpeOOBaHUN K pe3yJbTaTaM OCBOEHHUS OCHOBHOI 00pa3oBaTelbHOM NPOTpaMMBbI IO
YPOBHSIM OOLIEr0 00pa30BaHUs U JIEMEHTOB COJEpPXKAHUS MO yU4eOHBIM IpeaMeTam s
UCTIONIb30BaHUsl B (pelepanbHBIX M PETHOHAJBHBIX MPOILEAypax OIEHKH KauecTBa
oOpa3oBaHusi, OJOOpeHHbIE peleHueM  (eAepanbHOro  y4eOHO-METOANYECKOTO
o0veuHEeHHUs 1o obmiemy oOpazoBanui (mamee ®YMO) (mpotokon ot 12.04.2021r.
Nel/21), nmoaroroBnenHsle PenepanbHbIM TOCYAAPCTBEHHBIM OIOJKETHBIM HAay4YHBIM
yupexaeHueM «DenepanbHblii HHCTUTYT ME1aroruiyecKuX U3MEPEHU» U pa3MellleHHbIE
Ha caite https://tc.edsoo.ru/;

— ¢dexnepanbHO pabouei MporpaMMbl BOCIIUTAHUS, C YUETOM pacipeelEHHbIX M0 Kilaccam
NIPOBEPAEMBIX TPeOOBaHMN K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTeIbHON
MpOTrpaMMbl OCHOBHOT'O 0011IeT0 00pa30oBaHuUs.

ITpu pa3paboTke MporpaMMbl 1Mo OHUOJIIOTUU TEOPETHUECKYIO OCHOBY JJISI OIpeesICHUs
MOAXO0JM0B K (opMHpOBaHUIO cojepx aHus ydeOHoro mnpeamera «buonorus» cocraBumu:
koHnentyaibHble mojoxeHuss ®I'OC COO o B3auMOOOYyCIOBICHHOCTH LEJeH, CoAep:KaHus,
pe3ynbTaToB 00ydeHHs U TpeOOBAHMN K YPOBHIO NMOATOTOBKH BBIMTYCKHHMKOB, MOJOXKEHHUS 00



O0ImMX LEISIX M NPUHIUIAX, XapaKTepU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbI CPEIHEro
oOmiero obpazoBanus B Poccuiickoit @eneparun, a TakKe MOJIOKEHHUS O crennpuke OHOIOTHH,
e 3HAaYeHWU B IIO3HAHMU >KUBOH IMPUPOJBI M O0ECHEYEHMM CYLIECTBOBAHMS 4YEJIOBEYECKOIO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONIPEIEIICHbl OCHOBHBIC (DYHKITUH IPOTPAMMBI T10
Ouosioruu u e€ cTpyKrTypa.

[Tporpamma o 6uosoruu JaéT MpeAcTaBiIeHHe O Helsx, 00 00mIei cTpaTernu 00yJYeHusl,
BOCIIUTAaHUSI M PA3BUTHS OOyYarOmMXCS cpeacTBaMu ydyeOHoro mnpenmera «buomorusy,
ompesiensieT 00s3aTeNbHOE IMPEIMETHOE COJCpIKAaHHE, €ro CTPYKTYpY, pacHpelesieHHue Mo
paszenaM M TeMaM, PeKOMEHIYeMYIO IOCIeIOBaTeIbHOCTh M3Y4YeHHs y4eOHOro MaTepHaia c
y4ETOM MEXKIIPEAMETHBIX U BHYTPHIIPEAMETHBIX CBSI3CH, JIOTHKUA 00pa30BaTeIbHOrO Mpolecca,
BO3PACTHBIX 0COOEHHOCTEH 00yJarOLTIXC .

B mnporpamme mno OWONOTMHM TakXke YYUTHIBAIOTCS TPEeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METalpPEJMETHBIM U MpPEeIMETHBIM pe3yJibTaTaM OO0y4YeHHs B (OPMUPOBAHUU
OCHOBHBIX BHJIOB yUeOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/y4eOHBIX NeHCTBUN 00ydJarOIMXCs 10
OCBOEGHUIO COJIEP)KaHUS OMOJIOTHYECKOr0 00pa3oBaHusl.

B mporpamme no 6monoruu (10—11 kmaccel, 6a30BbIi ypOBEHb) peann30BaH MPUHIIMIT
IPEEMCTBEHHOCTH B H3y4YeHUM Ouojoruu, Onarojapss uYeMy B HeH IpocMaTpUBaeTcs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IIEHHOCTHBIX  OpPUEHTALMI  JIMYHOCTH, HSKOJIOTUYECKOTO  MBIIIJICHHUS,
NpPEJCTAaBICHUN O 370pOBOM OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. [loaromy Hapsy ¢ U3ydeHneM oOLIeOnOIOrHUeCKUX TEOpUl, a TaKKe 3HAaHUN
O CTPOGHHUM >KHMBBIX CHCTEM pa3HOTO PaHTa M CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HUX
IPOILIECCOB B IPOrpaMMe 10 OMOJIOTHH YI€IEHO BHUMAHUE UCIIOJIb30BaHUIO NIOJTYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TMPHUKIAAHBIX 337ad, B TOM YHCIE: TPOPHIAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JIeBaHMN  YEJIOBEKAa, MEAUWKO-TEHETHMYECKOro  KOHCYJIbTUPOBAHMUS,
000CHOBaHHMS PKOJOTMUYECKH LEJIeCO00pPa3HOro MOBEAECHUS B OKpY’KAIOLIeH NMPUPOJHON cpefe,
aHalM3a BIMSHUSA XO3SHCTBEHHOM JEATETBbHOCTH 4YEJIOBeKa Ha COCTOSIHUE NPUPOAHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. YCWJIEHHE BHHMAaHMs K NPUKIAJAHON HANpaBIEHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs» MPOJUKTOBAHO HEOOXOIUMOCTBhIO OOecreueHHs YCIOBUM Ul pelIeHus
OJIHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJILHOTO OMOJIOrMYECKOro 00pa3oBaHus, KOTOpask MpeAronaraet
dopmupoBaHre y OOyYaroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K M3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpemHero o0mero oopa3oBaHUs 3aHUMAET BakHoe MecTo. OHa
obOecrieunBaeT (QopMUpoOBaHHE y OOydYaIOIIUXCS TPEACTABICHUNA O HAy4yHOW KapTHHE MHpa,
pacmupsieT ¥ 00001IaeT 3HaHUs O )KUBOW NMPUPOJE, €€ OTIIMYUTENBHBIX PU3HAKaX — YPOBHEBOI
OpraHM3alliyl M DHBOJIOLMH, CO3AaET YCIOBHS [UIsl: TO3HAHUS 3aKOHOB >KMBOW MPUPOIBI,
dbopmupoBanus (PYHKIIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0POBOTO0 M Oe30macHOro ooOpasa
YKU3HU, IKOJIOTUYECKOTO MBIIIJICHHS, [IGHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonbiioe 3Hauenue OHOJIOTHS HMEET TaKKE A peIICHUA BOCHHUTATCIBHBIX U
pa3BUBAIOIIMX 33]a4 CPeIHEro oouiero ooOpa3oBaHus, coluanu3anuy odyyaromuxcs. M3yyenue
OuoyoruM 0o6ecrneynBaeT yCIoBUs s POPMUPOBAHUS HHTEIUIEKTYaIbHbIX, KOMMYHHKAI[MOHHBIX
U HMH(QOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOH KYJIbTYpbl, CHOCOOCTBYET HHTErpaiuu
OMOJIOTMYECKUX 3HAHUHN C MPEJICTABICHUSAMHM M3 JPYTUX Y4eOHBIX MPEIMETOB, B YAaCTHOCTH,
¢u3uku, xumuu U reorpadun. HazpanHble MONOXKEHUS O MpeAHA3HAYEHUH Y4eOHOro mpeaMera
«buonorus» cocTaBUIM OCHOBY JJISl OIPEAEICHHS TOIX0A0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TO
CoJIepKaHus, IPEICTABICHHOr0 B IPOrpaMMe 1o OHOJIOTHH.



OT60p conmepxanust yueOHOTO TipenMeTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIIEH C
MO3UIUI KYJIBTYpPOCOOOPA3HOTO MOAX0/Ia, B COOTBETCTBUU C KOTOPHIM OOyYarOIIUECs JOKHBI
OCBOWTH 3HAHUS M yMEHUS, 3HAYMMbIC I (DOPMHUPOBAHMS OOIEH KYJIbTYPHI, OMPEACIAIONINe
aJICKBaTHOE TIOBEJICHUE 4YEIIOBEKA B OKPYKAIOMIEH NPUPOIAHON cpene, BOCTpeOOBAaHHBIC B
MOBCETHEBHOM JKM3HU W MPAKTHYECKOU JaesTelbHOCTH. Oco00e MECTO B TOHM cHUcTeMe 3HAHUUN
3aHMMAIOT DJIEMEHTBl COJIEPIKAHUS, KOTOphIE CIy>)KaT OCHOBOM s  (OpPMHUpPOBAHUS
MPEACTABICHHH O COBPEMEHHON €CTEeCTBEHHO-HAyYHOW KapTUHE MHpPa ¢ IEHHOCTHBIX
OpPHUEHTAIUSAX JTUYHOCTH, CIIOCOOCTBYIONINX I'YMaHU3AIUNA OMOJIOTHYECKOro 00pa3oBaHUsl.

CtpyKTypupOBaHHE COJIEpKaHUSl Y4EeOHOro MaTepuaia B IMpOrpaMMme IO OHOJIOrHH
OCYILECTBIICHO € Y4€TOM IPUOPUTETHOTO 3HAUEHUS 3HAHUH 00 OTIMYUTENIBHBIX OCOOEHHOCTSIX
JKUBOU IPUPOJIBL, O €€ YPOBHEBOM OPraHU3aLMU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKTYype
yuebHoro npeamMera «buosiorus» BbIAEIEHBI CIEAYIOIINUE COJepKaTeNbHble TUHUU: «buoaorus
KaK Hayka. MeTozibl Hay4yHOTro no3HaHus», «Kierka kak Ouosiornueckas cucreMay, «Opranusm
Kak Ouonornyeckas cucrema», «CucteMa 1 MHOrooopa3ue OpraHM4eckoro MUpa», « IBOJIIOLUSA
YKUBOM NPUPOABD, « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTHY.

Hens u3yuenuss yueOHOro mpenmera «buomorus» Ha 0a30BOM YpOBHE — OBIAJCHHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCII0JIb30BaTh 3TU 3HAHUS JJI TPAMOTHBIX JIEWCTBHI B
OTHOIIEHUU OOBEKTOB KMUBOW MPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

Hoctuxenue uenu usydeHus ydyeOHoro mnpenmera «buonorus» Ha 0a30BOM ypOBHE
o0ecreynBaeTcs pelIeHueM ciaelyomux 3a1au:

OCBOCHHE OOYYAIOLUIMMMCA CHCTEMbl 3HAHUH O OMOJIOIMYECKUX TEOpHsX, YUEHHsIX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTE3axX, MpaBWIaX, CIYy’KallMX OCHOBOM UIsl (OpMHUpOBaHUS
IIPEJICTaBICHUA O €CTECTBEHHO-HAYYHOM KapTUHE MHpa, O METOAAX HAy4YHOI'O II03HAHUS,
CTPOEHUH, MHOT0OOpa3sMy U OCOOEHHOCTSX MHMBBIX CHCTEM Pa3HOIO YPOBHS OpraHu3alluy,
BBIJIAIOIINXCSI OTKPBITUAX U COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

¢dbopmHpoBaHUE y OOYYaIOIIMXCSl MO3HABATENbHBIX, WHTEIUIEKTYaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B Mpolecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTMH HAayYHBIX B3IJISIOB,
UJEN U MIOJXOI0B K U3YyUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3aLUU;

CTaHOBJIECHHE Yy oOydwarommxcs oOued KyiabTypbl, (YHKIMOHAIBHOM TIpaMOTHOCTH,
pa3BUTHE YMEHUH OOBSACHATH M OLEHUBAThH SIBICHHS OKPY’KAIOIIEro MUpPA JKUBOW MPHUPOJIBI Ha
OCHOBaHUU 3HAHUH U ONBITA, OJIYUYEHHBIX NPU U3yUYEHUU OUOJIOTHH;

(dhopmupoBaHre y 00ydYarOIMUXCSd YMEHUH WITIOCTPUPOBATh 3HAYEHHE OMOJIOTHYECKUX
3HaHUM B NPAKTHUYECKOM JEATEIbHOCTH 4YEJIOBEKAa, PAa3BUTHUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTHI ¥ arpoONOTEXHOIOT U

BOCIUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEIOBEKOM >XHBOW MPUPOIHI,
HE00X0MMOCTH OEpeKHOr0 OTHOIIEHUS K HEel, COOMIOEHHUS STHUECKUX HOPM IMPHU MPOBEICHUU
OMOJIOTYECKUX MCCIIEJOBAHUM;

OCO3HAHME LIEHHOCTH OMOJIOTMYECKUX 3HAHWN JUIS TMOBBIIICHUS YPOBHS KOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;



MpUMEHEHHE NPUOOPETEHHBIX 3HAHWUI M YMEHUWI B MOBCEIHEBHOW >KU3HU JUISI OIECHKH
MOCIIEACTBHI CBOEH NEATENHHOCTH IO OTHOIICHHIO K OKpYXKAlomiel cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHUE U COOIOIEHHE Mep TPODHUIAKTHKY 3a001eBaHU.

B cucreme cpennero obuiero odpazoBanust «buonorus», u3ydyaemasi Ha 6a30BOM YPOBHE,
SBIIIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW 001acTh
«EcrecTBeHHO-HAYUHBIE TPEAMETHI.

Jlyis u3ydeHus: OMOJIOruy Ha 0a30BOM YPOBHE CPEIHEro 00Iero o0pa3oBaHus OTBOJIUTCS
68 yacoB: B 10 knacce — 34 gaca (1 yac B Henento), B 11 kiacce — 34 gaca (1 gac B Henento).
[INIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHA ITTPOI'PAMMBI 110 BUOJIOTMM HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHI S

Cormacao ®I'OC COO, ycraHaBauBalOTCS TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS
00y4JarIUMUCS TIPOTpaMM CPEIHETo 00IIero o0pa3oBaHus: JIMYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKType AMYHOCTHBIX pE3yJbTAaTOB OCBOEHUS IpeameTa «buoorus» BblIEIEHbI
CICIYIOIIUE  COCTaBIAIONIME: OCO3HAHWE OOYYAIOIIMMHCS  POCCUMCKON  TpaKIaHCKOH
UJEHTUYHOCTU — TOTOBHOCTHM K CAaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH W CaMOONPEEICHUIO,
HaJInu4Yue MOTHBaAllUU K O6yquHIO 6I/IOJIOFI/II/I, HCJICHAIPABJICHHOC PAa3sBUTHC BHYTPCHHUX
yOEKICHUIM JTUYHOCTH Ha OCHOBE KIFOUEBBIX LIEHHOCTEH M MCTOPHUECKHUX TPAJULUN pa3BUTHUS
OMOJIOrMYECKOT0 3HAHUS, TOTOBHOCTB M CITIOCOOHOCTH 00YYaIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH 1I€HHOCTHO-CMBICIIOBEIMU YCTaHOBKAMU, MPUCYIIUMHU CHCTEME OHOJIOTHYEeCKOro
00pa3zoBaHusl, HAJTMYHE IKOJIOTHIECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTH II€JIU U CTPOUTH
JKU3HEHHBIE TJIAHBI.

JImaHOCTHEIE PE3YJIbTAaTbl OCBOCHUA IPEIAMETA «bnonornsy JOCTUI'alOTCA B C€IHUHCTBEC
y4eOHOM W BOCTIHUTATEIHHON AEATEIHLHOCTH B COOTBETCTBUM C TPAAHIIMOHHBIMH POCCHHCKUMU
CONMOKYJIBbTYPHBIMU, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBIMU HCHHOCTAMMU, NPUHATBIMH B
oOmiecTBe MpaBUIaMH U HOPMaMHu TOBEACHUS M CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIUTAHUSA W CaAMOpPAa3BUTUS, PA3BHUTUA BHYTpeHHefI Mno3unun JIMYHOCTH, IMMAaTpUOTU3MaA,
YBOXKEHUSI K 3aKOHY W IPABOMOPSIKY, YEIOBEKY Tpyda U CTaplIeMy ITOKOJIEHHIO, B3aHMHOI'O
YBOXKEHHS, OEpPEeKHOTO  OTHOIIEHWS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUILHUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKAOLIEH Cpee.

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOTOo npeaMeTa « buonorus» JOMKHBI OTpakaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYaIOIIMUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPECHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAllMid, TO3UTUBHBIX BHYTPEHHUX
yOCXKJICHU, COOTBETCTBYIOIIMX TPAJUWIMOHHBIM  IIEHHOCTSM POCCHUUCKOTO  00IIecTBa,
pacHIMpEeHNEe KU3HEHHOTO OMbITa U ONbITa JAESITEIBHOCTH B MPOLECCE pPealn3allid OCHOBHBIX
HaHpaBJ'[eHI/II\/'I BOCITUTATEIBHOMN JCATCIIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaIaHCKOr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAXIAHCKOW TIO3WUIMKM  OOydYaromerocs Kak akTUBHOTO |
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUEC CBOUX KOHCTI/ITYHI/IOHHI)IX npaB nu O6$IS&HHOCT€I71, YBa)KeHI/Ie 3aKOHaA "
MPaBOMNOPSJIKA;



TOTOBHOCTb K COBMECTHOW TBOPYECKOH €ATEIILHOCTH MPH CO3JaHUN YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U ITO3HABATEIbHBIX 33/1a4, BHITTOJTHEHUN OMOJIOTHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENTh COOCTBEHHYIO IIO3MLMIO 110 OTHOIIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YMEHHE YYMTBIBATh B CBOMX JIEHCTBHSX HEOOXOAMMOCTb  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJICH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COLUAIBHBIM
IIOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHMYECTBY B TIIPOLIECCE COBMECTHOTO BBIMOJHEHUS Y4YEOHBIX,
IIO3HABATEJIBHBIX M HUCCIEIOBATEIbCKUX 3aJa4, YBAXKUTECIBHOIO OTHOLICHUS K MHEHMIO
OIIIOHEHTOB MPU 00CYKAEHUU CIIOPHBIX BOIIPOCOB OMOIIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) 1aTPHOTHYECKOr0 BOCIIMTAHUS:

c(OPMHUPOBAHHOCTb POCCUHCKON I'Pa’kJaHCKON WACHTUYHOCTH, ATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4yBCTBa OTBETCTBEHHOCTH INepel PonMHON, TOpAOCTH 3a CBOM Kpai, CBOXO
Ponuny, cBOH S3BIK U KYJIBTYpPY, NPOLILIOE U HACTOSIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHE K MPUPOAHOMY HaACIEIUI0 U IIaMATHUKAM IIPUPOLBI,
nocTkeHusM Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CMOCOOHOCTh OLEHWBATh BKJIAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHWE M Ppa3BUTHE
Ouosioruu, MOHUMaHUs 3Ha4YeHUsI OMOJIOIMH B TIO3HAHUM 3aKOHOB IPUPO/IbL, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoexx 1I€HHOCTb, TOTOBHOCTb K CIIy>KEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUIICKOTO HAPO/Ia;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTh OLIEHUBATh CUTYAlMIO U MPUHUMATh OCO3HAHHBIE PEUICHMS], OPUEHTHPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM POJUTENSM, CO3/JaHHI0 CEMbM Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA IIGHHOCTCI\/JI CEMENHON JKU3HU B COOTBETCTBUU C TpaaguuusIMu HapoaOB
Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILEHUE K MUPY, BKIIIOYasl 3CTETUKY ObITa, HAYYHOIO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

ITOHMMAaHHUE YMOLIMOHAJIBHOTO BO3ACHCTBUS JKUBOU NMPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B PAa3HBIX BHUAAX HMCKYCCTBA, CTPEMJIEHHE IPOSBIATH
KauecTBa TBOPYECKOMN JIMUHOCTH;

5) puzuyeckoro  BOCHUTAHUA, (POPMHMPOBAHUA  KYJbTYPbl  3I0POBbS U
IMOLUMOHAIBLHOTO GJIArONoJay4usi:

MMOHMMAaHUE M peasin3als 3JJ0pOBOro U 0e30macHoro o0pasa Ku3HU (3710pOBOE MUTAHUE,
COOIOZICHHE TUTUEHUYECKUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHA M OTIbIXA,
perynsipHass ¢Gu3MYECKas aKTUBHOCTH), OEPEKHOrO, OTBETCTBEHHOTO U KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (PM3UYECKOMY H IMICUXHUYECKOMY 3I0POBBIO;



NOHMMaHWE LEHHOCTH MPAaBUJI WHIUBHIYaJbHOIO M KOJUIEKTUBHOIO O€30I1aCHOTO
MIOBE/ICHNUS B CUTYALIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIOTPEOJCHHs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOI0 BOCIHIMTAHMS:

TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPY10JIF00ue;

FOTOBHOCTh K  aKTUBHOW  JCATEIBHOCTH  TEXHOJIOTMYECKOM W COLMAIbHOMN
HaIpaBJICHHOCTH, CHOCO6HOCTB HHULIUHUPOBATh, IJIAHUPOBATL U CAMOCTOSATCIIBHO BBIIIOJHATH
TaKyIo JCSITCIbHOCTD;

MHTEpEC K pa3inyHbIM chepaM npodecCHOHANbHOM JeATEIbHOCTH, YMEHUE COBEPIIAThH
OCO3HAHHBIN BBIOOP Oyaymel mpodeccuu u peaanu30BbhIBaTh COOCTBEHHBIC )KM3HECHHBIC TUIAHBL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOPA30BAHHMIO HA MPOTSHKCHUH BCEH
JKU3HH;

7) 3KOJIOTMYECKOTO0 BOCIIMTAHMS:

9KOJIOTHUYECKH 11eJIeco00pa3Hoe OTHOIICHUE K MPUPOJIe KaK HCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS;

MOBBILICHUE YPOBHS AYKOJIOTUYECKON KYJIbTYPBI: MPUOOpPETEHHE OMbITAa MJIAHUPOBAHUS
MOCTYIIKOB M OIIEHKH UX BO3MOJKHBIX ITOCIEACTBUM IS OKPYKAKOLIEH CPEbI;

OCO3HaHUe T100aTbHOr0 XapaKTepa SKOJOTHUYECKUX MPOoOJIeM U MyTel X pelIeHus;

CIIOCOOHOCTH MCIOJIL30BaTh MPHUOOPETaeMbIC TIPY U3YUYCHUH OMOJIOTHH 3HAHUS U YMCHUS
IpU pElIeHUH MPoOJIeM, CBA3aHHBIX C PALMOHAIBHBIM MPHUPOAOIOJIE30BaHNEM (COOII0ICHUE
MPaBWJI TOBEACHUSA B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECUSA B JKOCUCTEMaAX,
OXpaHy BHUJIOB, SKOCHCTEM, OHOChEpHI);

AKTMBHOE HENPUATUE ACHUCTBUH, MPUHOCAIIMX BPE OKPYKAOLIEH MPUPOAHON cperne,
yMEHHE MPOTHO3UPOBATH HEOIArONPHUSATHBIE HKOJIOTMUYECKHE MOCIEACTBHUS MpPEeIIPUHUMAEMbIX
JIEMCTBUN U NPENOTBPALLATh UX;

HaJu4yhe Pa3BUTOIO SKOJOTMYECKOIO MBIIUICHHUS, 3KOJIOTHYECKON KyJIbTYphI, OIbITa
JIEATEIIbHOCTH  DKOJOTMYECKOM  HAIpPaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBAaTbCA HWMH B
MO3HABATENIbHOW, KOMMYHMKATHBHOW M COLMAIbHOM MpaKTUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOU IESITETBHOCTH AKOJIOTMYECKON HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

C(OPMHPOBAHHOCT MHPOBO33PEHHsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH © OOIIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JAHMaliore KYJbTYp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIETYPHOM MHPE;

COBEpIICHCTBOBAHNE S3bIKOBOM U YUTATENLCKOM KyIbTYPBI KaK CPEICTBA B3aUMOICHCTBUS
MCXKAY JIOABMU W ITO3HAHWA MHPA,

MOHUMaHUEe clenu(PUKU OMOJIOTUU KaK HayKd, OCO3HaHWs €€ poiu B (OPMUPOBAHUU
paMOHATBFHOTO HAyYHOTO MBIIUICHHUS, CO3/IaHUH TIEIIOCTHOTO TIPEACTABICHUS 00 OKpY KaIoIeM
MUpEe Kak O eIWHCTBE TMPHUPOABI, 4YelOBeKa M OOIIecTBa, B TMO3HAHUHM IPUPOIHBIX
3aKOHOMEPHOCTEH W PEIICHUH MPOOIeM COXpaHEHUS IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTh B 3HAUUMOCTH OWOJIOTUU JIi COBPEMEHHOW NMBUIU3AIMU: O0ECTICUeHUs
HOBOI'O YPOBHA pasBUTHA MCIUIWHBI, CO3AaHUC MEPCICKTHBHBIX 6HOT€XHOHOFHﬁ, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl Pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOJA U3 TIIOOATBHBIX
9KOJIOTHYECKUX TIPOOJIEM B 00ECTICUeHUS Mepexoa K yCTONIMBOMY Pa3BUTHIO, PAITMOHATEHOMY
HCTIOJIb30BAaHUIO TIPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;



3aUHTEPECOBAHHOCTh B MOJY4YE€HUU OMOJIOIMYECKUX 3HAHUH B IIEJISX MOBBIIEHUS 00ILEei
KYJIbTYpBl, €CTECTBEHHO-HAyYHOM TI'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (DyHKIIMOHAJIBLHOU
IpaMOTHOCTH 00y4Jarouxcs, popMupyemoit mpu U3y4yeHuu OUoJIoruy;

[IOHUMAaHHE CYIIHOCTHM METOJOB IIO3HAHHUs, MCIOJB3YyEMBIX B ECTECTBEHHBIX HAyKax,
CIOCOOHOCTH HCHOJb30BaTh IOJy4yaeMble 3HAHUS I aHalIW3a M OObBACHEHMs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M NPOMCXOIIIIMX B HEM HU3MEHEHHH, yMEHHUE JeiaTb 0OOCHOBaHHBIC
3aKJIIOYEHUsT HAa OCHOBE HAay4HbIX (AKTOB M MMEIOUIMXCS JaHHBIX C LEJbI0 IOJXy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEJIBHO HCIOJb30BaTh OMOJIOrMYECKHE 3HAHUSA Ul PELICHMS
Ipo0JIEM B PEATIbHBIX )KMU3HEHHBIX CUTYalMSIX;

OCO3HAaHHE LIEHHOCTU HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH IPOEKTHYIO U
HCCIIEN0BATENIBCKYIO ACSTENBHOCTh HHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTb K HENPEPhIBHOMY OOpPa30BaHUIO M €aMOOOpa3OBaHUIO, K
AKTUBHOMY TIOJYYECHUIO HOBBIX 3HAHMA IO OHOJOTMHM B COOTBETCTBHHM C >KU3HEHHBIMHU
MOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yiabTaThl OCBOCHHs y4eOHOro mpeaMera «broiorusy BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHSI  OOYUAIOMIMXCS  MEKIUCHUIUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U cnenr(ruKy METOZ0B MO3HAHMS, HCIIOJIB3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPIHS,
SBIIEHUE, TPOIECC, CHUCTEMa, HAyuyHbIM (akT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCCIE0BaHUE, HAOIIOJEHUE, W3MEPEHHUE, SKCIEPUMEHT U APYTUX), YHUBEpPCAIbHbIC
yueOHbIe JeicTBUS (TMO3HaBaTeIbHbIE, KOMMYHUKATUBHbBIC, PETYIATUBHBIE), 00eCHeunBaroOIIne
dbopMupoBaHUe (PYHKIIMOHAIBHON I'PaMOTHOCTH M COIMAIbHOM KOMIETEHLUU 00ydYarommxcs,
CHOCOOHOCTh o0yyaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEXAUCIUIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHbIE YyueOHbIE JAEWCTBUS B I103HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MertanpeameTHble pe3ysbTaThl OCBOECHHUS MPOrpaMMbl CPEJHEro 001ero od0pa3oBaHUs
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU 1€CTBUAMM:

1) 6a3oBble JJorMYeCKHe AeHCTBUS:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaIM3UPOBATH MPOOJIEMYy, paccMaTpuBaTh €€
BCECTOPOHHE;

WCIIOIB30BaTh TPU OCBOCHHHM 3HAHUW MPUEMBI JIOTMUECKOTO MBINUICHUS (aHaIN3a,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUsI), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHATUH (BBIIETATH UX XapaKTePHbIE MPU3HAKH, YCTAHABIUBATD CBSI3U C APYTUMHU TTOHATHSIMU);

OMpEeNEeNATh LeNU ACSATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEpUU HUX JOCTUIKEHHS,
COOTHOCHUTH PE3YNbTATHI ACATEIHHOCTH C TOCTABICHHBIMH IICIISIMHU;

WCIOJIb30BaTh OMOJIOTUYECKUE TOHATUS ISl OOBsICHEHHs] (aKTOB U SIBICHUH KHBOU
TIPUPO/IHI,

CTPOUTH JIOTUYECKHE pACCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, 1O AHAJIOTHH),
BBISIBIIATh 3aKOHOMEPHOCTH W TPOTHBOPEYMSI B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYyIHpPOBATH
BBIBOJIbI U 3aKJIIOUYEHUS;

MIPUMEHATh CXEMHO-MOJIETIbHBIE CPEICTBA IS MPEJCTABICHUS CYIIECTBEHHBIX CBSI3EH U
OTHOIIICHUN B W3Yy4YaeMbIX OMOJOTHYECKMX OOBEKTaxX, a TaKKe MPOTHBOPEUYHMA PA3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIMOHHBIX HCTOUHUKAX;



pa3pabaThIBaTh IJIaH PEIICHUS TPOOJIEMBI ¢ YUETOM aHaIM3a UMEIOIINUXCS MaTepUaAIbHbBIX
1 HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JI€ATEIBHOCTh, OLEHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pPabOTy B YCIOBHUSX pPEaAlbHOTO, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 0a30Bble HCCIeN0BaATEIbCKUE eCTBHS:

BJIQJICTh HABBIKAMHU Y4eOHO-HCCIICI0BATEIIBCKOW U MPOCKTHOW JCSITEIbHOCTH, HABBIKAMH
pazperieHusi mpodIeM, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITETLHOMY IOMCKY METOJIOB
peIIeHUs TPAKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BHJIBI JCSATCILHOCTH IO TIOJYYEHUIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIIMH, TPEOOPA30BAHUI0 U NMPUMCHCHHIO B YYCOHBIX CHTYyalMsX, B TOM YHCIE MPH
CO3IaHUH YYEOHBIX ¥ COITUATBHBIX TPOCKTOB;

(hopMHUPOBATh HAYyYHBIM THUIT MBIILJICHHS, BIAJACTh HAYYHON TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHATUSMH U METOJaMHU;

CTaBUTh M (POPMYJIUPOBATH COOCTBCHHBIC 33Ja4d B OOpA30BaTEIIbHON JEATEIBHOCTH U
JKU3HECHHBIX CUTYaIlUsX;

BBISIBJISITh TPUYMHHO-CIICICTBEHHBIC CBS3M W aKTyalM3MpOBaTh 3a1ady, BBIJABUIATH
TUTIOTE3Y €€ pelIeHus, HAXOIUTh apTyMEHTHI JUTsI JOKa3aTeIbCTBAa CBOMX YTBEPIKICHUH, 3a/1aBaTh
rapaMeTpbl U KPUTEPUH PEIICHHUS,

aQHAIM3WPOBATh TIOJYYCHHBIC B XOJAC PCEHICHHS 3aJadd PEe3yJIbTAaThl, KPUTHICCKU
OILICHMBATh UX JIOCTOBEPHOCTh, IIPOIHO3UPOBATh H3MEHEHHE B HOBBIX YCIIOBHUSX;

JaBaTh OIEHKY HOBBIM CHTYAIUsM, OIIECHUBAThH MPUOOPETEHHBIHN OIBIT;

OCYIIECTBJIATH IIEJICHANPABICHHBINH MMOMCK IMEPEHOCca CPEJACTB M CIIOCOOOB JCHCTBHS B
po(EeCCHOHATIBHYIO Cpey;

yMEeThb TEPEHOCUTh 3HAHHWA B T[O3HABATENbHYIO M  MPAKTHYECKYyl0 o0xacTu
KU3HEICATCIILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIBUTATh HOBBIC WJCH, IMpeIaraTb OPUTHHAIBHBIC IMOAXOJBI W PEIICHUS, CTABUTh
po0OJIeMBI U 3a/1a4H, JOMYCKAIOIIUE allbTEPHATUBHBIE PEIICHNUS.

3) padora c nunpopmanmeii:

OpPUEHTHPOBATHCS B PA3NMUYHBIX MCTOUYHHMKAX MH(OpManuu (TeKCTe yuyeOHOro mocoous,
HAy4HO-TIOMYJIIPHOM JIUTepaType, OMOJOTHYECKUX CIOBAPSAX U CIPABOYHUKAX, KOMITHBIOTEPHBIX
0a3ax maHHbIX, B UHTepHeTe), aHANIM3UPOBaTh WH(MOPMALUIO DPA3NIUYHBIX BUIOB U (POpM
MIPEICTABJICHUS, KPUTHUYECKU OIICHUBATH €€ JOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(dbopMynHUpoBaTh 3aMpoChl W MPUMEHSATh Pa3IMYHBIE METOABl MPU TMOUCKE W OTOOpe
Ouoslornueckoi nHpopMaIuu, HeOOXOIMMOM JIJIsi BEITIOJIHEHHS YUEOHBIX 33]1a4;

MpUOOPETaTh OMBIT HCIONH30BaHUS WH(OPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOIB30BAHUS PA3IMYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpPATh ONTHUMANBHYIO (OpMYy TMPEACTABICHUS OHOIOTHYECKON
uH(popMaluu (cxemsl, TpaduKH, JUarpaMMbl, TAOIHIIbI, PUCYHKH U IPYroe);

WCIOJIb30BaTh HAYYHBIM $I3bIK B KAaueCTBE CpEACTBA MpPU paboTe ¢ OMOIOTHYEeCKON
nH(popMaIen: MPUMEHITh XUMUYECKUe, (PU3NUecKrne M MaTeMaTUYeCKHe 3HAKH U CHMBOJIBI,
dbopmyinbl, abOpeBuUaTypy, HOMEHKJIATYpY, HCIONB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHMBOJIMYECKHE CPEICTBA HATIISTHOCTH;

BIIQJICTh HAaBBIKAMU pACMO3HABaHWS M 3aIluThl HWHpOpMamuu, WHOOPMAIMOHHON
0€30MacHOCTH JIMYHOCTH.



OgiaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH € CTBHSIMU:

1) o01ienue:

OCYIIECTBIISITh KOMMYHUKAIIMH BO BCEX cepax )KU3HH, aKTUBHO YYacTBOBATh B JHAJIOTE
WIH JUCKYCCHH TIO CYIIECTBY 00CYyXIaeMoil TeMbl (YMEHHE 3a7aBaTh BOIIPOCHI, BHICKA3hIBATh
CYXJICHUSI OTHOCHTEJIBHO BBINIOJHEHUS TpeIiaracMoil 3ajadd, YYHTHIBATb HMHTEPECHl U
COTJIACOBAHHOCTH MO3ULIUNA JPYTUX YYACTHUKOB JIMAJIOTa WM TUCKYCCHH);

pacrio3HaBaTh HeBepOallbHBIC CpEACTBa OOIICHUS, NMOHMMATh 3HAYEHHE COLMAIBHBIX
3HAKOB, NPCAINOCBIIOK BO3SHUKHOBCHUSA KOH(bHI/IKTHBIX CI/ITyaHHfI, YMETh CMATYATb KOH(bJ'II/IKTBI nu
BECTH IEPETOBOPHI;

BJIAZICTh PA3JIMYHBIMHA crocobamu OGH.ICHI/IH n BSaHMOﬂeﬁCTBHH, IIOHUMAaTb HaMCPCHHA
NPYTUX JIIOCH, TPOSIBIIATh YBAKUTEIHHOE OTHOIICHHUE K COOSCETHUKY U B KOPPEKTHOH (opme
(bOopMyIIMPOBATH CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIIOJIB30BAaHHEM S3bIKOBBIX
CPEICTB.

2) coBMeCTHAsI 1eATeJIbHOCTh:

[IOHUMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAaHHOW U UHJIMBUIYaJbHOU pabOThI MpU
peleHnH OMOIOrnYecKoi MpodsieMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOJEMCTBYS IPU peLIEHUH yueOHOM 3a/1auH;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JAECUCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN KaKJOr'0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JIEHCTBHSI 110 €€ JOCTHKEHUIO: COCTABIIATH IUIaH JCHCTBUN, PACIIPENEIIAT POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaTbl COBMECTHON PabOTHI;

OLIEHHMBATh Kau€CTBO CBOErO BKJIAJIa M KaXKJOI0 Y4aCTHUKA KOMaH/Ibl B OOIINI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHMBATh MJEU C MO3ULUH HOBHU3HBI, OPUTHHAIBLHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh ITO3UTHBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IU4HBbIX CUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAJIbHBIMHI PEryJsiTUBHBIMU 1€CTBUAMM:

1) camoopranusanus:

WCIIOb30BaTh OMOJOTUYECKUE 3HAHUS IS BBISIBICHHUS MpoOJIeM M WX pelieHus B
JKU3HEHHBIX U YYEOHBIX CUTYaIIUAX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUM 11€JIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOUX
JNEUCTBUSIX M TOCTYIKaxX MO OTHOIICHHWIO K >KMBOM NPHUPOJAE, CBOEMY 3I0POBBIO U 310POBBIO
OKPY KaIOIIIHX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MMO3HABATEIBHYIO NESTEIBHOCTD, BBISBISTH MPOOIEMBI,
CTaBUTh M (OPMYJIUpOBaTh COOCTBEHHBIE 3a7aud B O0Opa30BATEIBHOW JIEATCIHHOCTH U
JKU3HEHHBIX CUTYaIUsX;

CaMOCTOATENILHO COCTABJIATH TIJIaH PEIICHUsI POOJIEMBI ¢ YIETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIITOUYTECHUN;

JaBaTh OIEHKY HOBBIM CUTYAIIHSIM;

paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JienaTh OCO3HAHHBIA BEIOOP, apTyMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTH 3a PEIICHHE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;



Croco0CTBOBATH (DOPMUPOBAHUIO U TIPOSIBIICHHUIO IIIMPOKOM IPYAUIIUN B pa3HBIX 00JIACTAX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUSIM, BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTh, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/I€Th HABbIKAMU TO3HABATENbHOMN pedIeKCUU KaKk OCO3HAHMS COBEPILIAEMBIX IeHCTBUN
¥ MBICITUTEJIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMIA, HCIIOJIB30BATh MPUEMBI peICKCUU
JUTSL OLICHKU CUTYalluH, BHIOOpA BEPHOTO PEIICHMUS,;

YMETh OILICHUBATh PUCKU U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTBI JPYTHX IPU aHAINU3€E PE3yJIbTaTOB JAEATEeIbHOCTH;

3) npuHsiTHE celsl M APYTrux:

IMPpUHHUMATh 06651, IIOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHATIU3€E PE3YIbTATOB JACSITCIBHOCTH;
IPU3HABaTh CBOE IIPABO U MPABO APYTUX Ha OMIMOKY;

pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUHU APYTOro YeIOBEKa.

INPEAMETHBIE PE3YJ/IBTATDBI

[IpenmerHbie pe3ynbTaThl ocBoeHus rnporpammbl COO 1o 6uosioruu Ha 6a30BOM ypOBHE
BKITIOYAIOT Crieruduyueckue st yaeOHoro nmpeamera «buoiorus» HaydHble 3HAHHS, YMEHUS U
CITOCOOBI JCUCTBHIA o OCBOCHHIO, HUHTEPIIPETALINN
n HpeO6pa3OBaHI/IIO 3HaHPII>i, BU/JbI ACATCIIbHOCTHU I10 IMMOJTYYCHHUIO HOBOI'O 3HAHUSA U IPUMCHCHUTIO
3HAHUH B Pa3IHYHBIX yYEOHBIX CHUTYAIMsX, a TAKXKE B pPEaJbHBIX KU3HEHHBIX CHTYyalHUsX,
CBSI3aHHBIX ¢ Owmosiorueii. B mnmporpamMme MnpeaAMETHBIC PE3yJIbTaTbl MPEACTABIICHBI 110 TroJaamM
o0y4eHusl.

[IpenmeTrHble  pe3ynbTaThl OCBOEHHsA ydeOHoro mpenmera «buonorus» ¢ 10
KJlacce TOJKHBI OTPaXarTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MECTE W pOJIM OMOJIOTHM B CUCTEME HAyYHOIO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHpa U
HAyYHOTO MUPOBO33PEHUS, O BKJIAJI€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBeKa [l pelIeHHs KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COJIEpKaHne OMOJOTHYECKUX TEPMUHOB U MOHSTUMN: KU3Hb, KJIETKa,
OpraHu3sM, MeTa0ou3M (0OMEH BEILECTB U ITPEeBpallleHIe YJHEPTUH ), TOME0CTas3 (CaMOperyJIsaius),
YpOBHEBasi  OpraHu3alusi  JKUBBIX  CHCTEM, CaMOBOCHpPOHU3BENEHUE  (PEmpOIyKIIHs),
HACJIEACTBEHHOCTb, U3MEHUYUBOCTD, POCT U PA3BUTHUE;

yMEHHE u3Jaratb OWOJIOTMYECKHWE TeOpuu (KJIETOUHAs, XpPOMOCOMHAas, MyTallMOHHas,
LEHTpaJlbHas JO0rMa MOJIeKyJIsapHOH Ouonorun), 3akoHsl (I'. Mennens, T.Moprana, H.
W. BaBuiosa) u yueHus (0 [EeHTpax MHOroo0pasusi U IPOUCX0XKIEHUS KyIbTYpHbIX pacTeHuid H.
W. BaBuinosa), onpeAensTh IPaHULbl UX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHE BJIAJIETh METOJaMH HAYYHOI'O MO3HAHUS B OMOJOTHU: HAOIIOJEHHE U ONHCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB M SIBICHHUH, OpraHu3alys M MPOBEACHHE OHOJOTHMYECKOTO
DKCIIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIy HCCIENYEMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIIOJIyY€HHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHIA,
TEOPHI U 3aKOHOB, YMEHHE JI€JIaTh BBIBO/IBI HA OCHOBAHUU MOJyUYEHHBIX PE3YJIbTAaTOB;

YMEHHE BBIACIATh CYLIECTBEHHBIE NPU3HAKH BHPYCOB, KIETOK IPOKAPHUOT M 3YKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU IMPOIIECCOB: 0OMEHa BEIECTB U



MpeBpalleHus] YHEPruu B KIETKe, (POTOCHHTE3a, TMIACTUYECKOIO0 M IHEPreTHYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIIOJOTBOPEHHS, PA3MHOXKEHUSI, NHAUBUAYAIBHOIO Pa3BUTHUS
opranu3ma (OHTOTEHE3);

yYMEHHUE MPUMEHSATH MOJyYSHHbIC 3HAHUS ISl OOBSICHEHUSI OMOJIOTMYECKUX TPOILIECCOB U
SIBIICHUH, 1151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM KU3HHU C IENbIO O0ecTieueHust
0€30MaCHOCTH CBOErO 3JI0pPOBbS U 3JI0POBbSl OKPY)KAIOIIMX JIIOJEH, COOJIIOIEHUS HOpM
rPaMOTHOTO TMOBEACHHUSI B OKpYXKarolled MNPUPOAHON cpele, MOHHMaHue HeoOXOJUMOCTU
UCTIOJIb30BAaHUS JIOCTUKECHUH COBPEMEHHOW OMOJIOTMH M OMOTEXHOJOTHH Ui PallOHAIBLHOTO
MPUPOIONOIB30BAHUS;

YMEHME pellaTh >3JIEMEHTApHblE TIE€HETHMYECKHE 3aJadyd Ha MOHO- W JUTHOpUIHOE
CKpeIlMBaHUE, CIEIIEHHOE HACJeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEUIMBAHUS
JUISl TIpe/icKa3aHusl Hacle0BaHUs IPU3HAKOB Y OpPraHU3MOB;

yYMEHHE BBINOJIHATH JTaOOPAaTOpHbIE U MpPaKTUYECKUEe pabOThl, COOII0IATh MpaBuia MpH
pabote ¢ y4eOHBIM U 1a00opaToOpHBIM 000pY/I0BAHUEM;

yMEHHE KPUTHYECKH OIEHHBATh U HHTEPIPETUPOBATh HMH(GOPMALKIO OHOJIOTHYECKOrO
COJIEp’KaHusl, BKJIIOYAIOLIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpEICTBa
MaccoBOW MH(OpMALINK, HAYYHO-TIONMYJISIPHbIE MaTEpUasbl), ITUHUYECKHUE ACIIEKThl COBPEMEHHBIX
UCCIIEIOBaHMIA B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTb COOCTBEHHBbIE TMHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
OMOJOrMYecKy0 HMH(POpPMALMI0 M3 HECKOJBKMX MCTOYHHMKOB, TI'PaMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.

[IpeameTrHsie  pe3ynbTaThl  OCBOCHHS  yueOHoro mpeamera «buonorus» ¢ 11
KJlacce TOJDKHBI OTPaXkaTh:

c(OPMUPOBAHHOCTh 3HAHUW O MECTE W POJIM OWOJIOTMM B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHUHBI MUpa U
HAyYHOTO MHUPOBO33PEHUs, O BKJIJIE POCCUUCKHUX U 3apYOSKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
Ouonoruu, PyHKIMOHAIBHON TPAMOTHOCTH YeJIOBEKA JJIs PEeIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpPHIBATh COJIePKaHNEe ONOIOTHUECKUX TEPMUHOB U TIOHSATUH: BH/I, TOMYJISIIHS,
reHo(OHA, SBONIONMS, JBWXKYIIUME CHIBI ((aKTOpbl) HSBOJIOIUHU, MPUCTOCOOIEHHOCTD
OpPTaHW3MOB, BHJ000pa30BaHUE, »JKOJOTHYECKHE (AKTOPBI, OKOCUCTEMa, TPOJYICHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, [IETTH MUTAaHUs, SKOJOTHYecKasi MupaMuaa, OuoreoleHos, ouocdepa;

YMEHHE Wu3Jlaratb OWOJIOTHYECKHe Teopuu (dBoionmoHHas Teopus Y. JlapBuHa,
CUHTETHUECKas TEOpHs HBOJIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apojblieBoro cxojactsa K.
M. bapa, yepenoBanus IiaBHbIX HamnpasieHui u nytei sBomonuu A. H. CeBeprioBa, yueHus o
ouoctepe B. U. BepHaackoro), onpeaensTs TpaHUIIBI UX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHE BJIAJICTh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTHU: HAOIIOJCHUE U OTMCAHHE
JKUBBIX CHCTEM, IMIPOLIECCOB W SIBICHMI, OpraHu3alus ¥ MpOBEAeHHE OHOJIOTHYECKOTO
OKCIIEPUMEHTA, BBIIBIDKCHHUE THIIOTE3bI, BBISBICHUE 3aBUCHMOCTH MEXIY HCCIICTyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE TOMYUYEHHBIX pPEe3yJIbTaTOB, HCIIOIH30BAHHBIX HAyYHBIX MOHSITHH,
TEOpUH M 3aKOHOB, YMCHHE JICJIaTh BBIBOJIBI HA OCHOBAHUH TIOJYUYECHHBIX PE3yJIbTaTOB;

YMEHHE BBIICTISAThH CYIIECTBEHHBIC IPU3HAKU CTPOCHUS OMOIOTUYECKIX O0BEKTOB: BUIOB,
MOMYJISIMK, TPOAYIICHTOB, KOHCYMEHTOB, pPEIYICHTOB, OWOTEOIICHO30B M JIKOCHCTEM,
OCOOCHHOCTH  TIPOIIECCOB:  HACTEACTBEHHON  HM3MEHYHMBOCTH, €CTECTBEHHOTO  OTOOpa,
BHI000pa30BaHMs, MPHUCIIOCOOTICHHOCTH OPTaHU3MOB, JCHCTBHUS DKOJIOTHYCCKUX (PAKTOPOB Ha
OpTraHU3MBI, TIEPEHOCA BEIIECTB U TTOTOKA SHEPTUU B IKOCUCTEMAX, aHTPOTIOTCHHBIX U3MEHEHUN B
IKOCHCTEMAax CBOCH MECTHOCTH, KPYrOBOpPOTa BEIIECTB M OHOTCOXHMMHUYECKHX ITUKIOB B
ouocdepe;

YMEHHUE MPUMEHSTH MTOJYyICHHbBIC 3HAHUS JUTSI OOBICHEHUST OMOJIOTHYECKUX MPOIIECCOB H
SIBIICHUH, 17151 IPUHATUS MIPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C TENIbI0 O0eCTIeUeHus
0€30MacHOCTH CBOETO 3JI0POBBSI W 3JI0POBBSl  OKPY’KAIOIIMX JIOJIEH, COOIOEHUST HOPM



rPaMOTHOTO TOBEACHUSI B OKpYy)Kalolled MNPUPOAHON cpelne, MOHMMaHHE HeoOXOIUMOCTU
HCIIOJIb30BaAHUS JOCTHKEHUM COBPEMEHHOM ouonoruu JUTSt palMOHAIBHOTO
MPUPOJOTIOIB30BAHMS;

yYMEHHUE pelIaTh 3JIeMEHTapHble OMOJIOTMYECKHE 3a/lauM, COCTABIATh CXEMBbI IepeHoca
BEIIECTB U SHEPTUH B 3KOCUCTeMaX (1IeTH MUTaHUs);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COOMIONATh NpaBUiIa MPU
paboTe ¢ yueOHBIM U JJa0OPaTOPHBIM 000PYI0BAHHEM;

YMECHHE KPUTHYECKH OIICHHBATh W HHTEPIPETUPOBATH WHPOPMAIUIO OHOIOTHYECKOTO
COJIep’KaHusl, BKIIIOYAIOIIYIO TCEBIAOHAYUYHblEe 3HAHUS U3 PA3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoi WH(OpMAILMK, HAYYHO-TIOMYJISIPHBIE MAaTepUaIbl), paccMaTPUBaTh TII0OATHHBIC
9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

yMEHHE CO03/laBaTb COOCTBEHHBIE TMHCbMEHHBIE W YCTHBIE COOOILIeHUs, 00001as
Ouonornyeckyro HHQPOPMALMI0O M3 HECKOJIBKMX HCTOYHHKOB, TPAMOTHO HCIOJIb30BaTh
MOHSATUHHBIN anmapat OUOJIOTHH.
COILEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buosorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMHU, TEXHUYECKUMU U APYTUMU
€CTCCTBCHHBIMU HayKaMu, (Qmiocodueir, 3TUKOW, I3CTETUKONM u TpaBoM. Ponb Ouosoruu B
dbopMUpOBaHUN COBPEMEHHOM Hay4HOI KapTUHBI Mupa. CucTeMa OMOJOTHYECKUX HayK.

Mertoapbl TO3HAHUS )KUBOU MPUPO/IbI (HAOIIOIEHNE, IKCIIEPUMEHT, OIMCaHUe, U3MEPEHHE,
KJ1accu(pUKalus, MOJICTUPOBAHKE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JdemoHcTpaumnu:

[optpetsl: Y. Hapun, I'. Mennens, H. K. Konbos, JIxx. Yorcon u ®@. Kpuk.

Tabnuis! u cxeMbl: «MeTo/ bl TO3HAHUS )KUBOM IIPUPOIBD».

JlaGopaTopHble U NpaKTH4YecKne padoThbi:

[Ipaktnueckast pabora Ne 1. «lcnonp3oBaHue pa3nMyUHBIX METOJNOB IPH H3YYEHUU
OMOJOTHYECKHX O0BEKTOBY.

Tema 2. ’KuBble cMcTeMbI U X OPTraHU3aIUs.

Xusble cuctembl (OMOCHCTEMBI) Kak NpeaMeT u3ydeHus Ouonoruu. OTiIMuue >KUBBIX
CUCTEM OT HEOPraHUYECKOW MPUPO/IBI.

CpoiicTBa OmocucteM M UX pazHooOpazue. YPOBHM OpraHU3allMM OHOCHCTEM:
MOJIEKYJIAPHBIA,  KJIETOYHBINA,  TKAHEBbIM,  OPraHU3MEHHBI,  MONMYJISUHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYECKH), OMOChEepHBI.

JdemoHcTpaumnu:

Tabauiel u cxembl: «OCHOBHBIE TMPHU3HAKU JKU3HW», «YPOBHU OpraHHU3aIlMH >KUBON
TIPUPOJIBI».

Ob6opynoBanue: moaens Moiekyis JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMHYECKUM  COCTaB  KIETKHM.  XUMHUYECKHE  DJEMEHTh:  MaKpOAJIEMEHTHI,
MUKpO3JeMeHThl. Bosia 1 MUHepanbHbIE BEIleCTBa.

OYHKIMKA BOABI U MUHEPAIbHBIX BellecTB B kieTke. [loanep:kaHne OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHne 6e1KoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezameHuMmbie
U 3aMEHUMBbIE AMHUHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHH CTPYKTYphl O€IKOBOM
MOJIEKYJbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoicTBa OenkoB. buonornyeckue GyHKIUN OEIKOB.

depMeHTHl — Ouonorudeckue kKaramuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN LIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Burammubl. Omiauuuss  ¢QepMEHTOB  OT
HEOPraHWYECKHUX KaTalu3aTOpOB.




VYrieBoibl: MOHOCaxapu bl (TII0K03a, pru003a U 1e30Kcupr003a), Iucaxapubl (caxaposa,
JaKTO3a) W MoJucaxapuabl (Kpaxmal, TJIUKOTeH, IeJuitoio03a). buomornueckue ¢(yHKIMH
YIJIEBOJIOB.

Jlumuapl:  Tpurmuuepuasl, Gocomunuapl, crepounsl. [uapodmibHO-rHIPOGOOHBIE
cBoiictBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHEHHE YTIIIEBOJOB, OEJIKOB W JTUIHA0B Kak
MCTOYHUKOB YHEPIUH.

Hyxneunossie kucnotel: JIHK 1 PHK. Hykneotnabsl — MOHOMEpBI HYKJIEMHOBBIX KUCIIOT.
Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynxnum PHK. Bugst PHK. AT®: crpoenue u
GyHKIHH.

[Muronoruss — Hayka o kiuerke. KierouHas teopus — puMep B3aUMOJCHCTBHS HJEU U
(bakTOB B HAYYHOM MO3HAHUHU. METO/Ibl U3YUYCHUS KIETKH.

Knerka xak nenoctHas xuBas cuctema. O0Iue Npu3HaKK KJIETOK: 3aMKHYTasi Hapy>KHast
MeMOpana, mojekyibl JJHK kak renernueckmii ammapar, cuctema CHHTe3a Oeka.

Tunsl KIETOK: JyKapuoTHyecKas U Ipokapuorhueckas. OcoOEHHOCTH CTpPOEHUs
MPOKApPUOTUYECKON KIeTKU. Kietounas crenka 6akrepuii. CTpoeHHE 2YKapHOTUUYECKON KIICTKH.
OcCHOBHBIE OTINYUS PACTUTEIBHON, )KUBOTHOM U TPUOHOMN KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPHl KIETOK — KIJIETOYHASI CTEHKA, MIMKOKAIHUKC, UX (PYHKIIHH.
[Tnazmatuueckass memOpana, e€ cBoiictBa W (yHkiuu. LluroruiasMa u e€ OpraHOHIBL
OnnomeMOpannbie opranous! kinetku: JIIC, anmapat ["onbmku, muzocomsl. [lomyaBToHOMHBIE
OpraHou/bl KJIETKH: MUTOXOHAPUH, IacTuibl. IIporcxoxienue MUTOXOHAPUH U rtacTua. Busl
wiactug. HemeMmOpaHHbIE OpPraHoOUAbl KIETKU: PUOOCOMBI, KJIETOYHBINH IIEHTp, IEHTPHUOIIH,
PECHUYKH, KIyTUKU. DYHKIIMH OpraHOU0B KJIETKU. Brirtouenusl.

SAnpo — perynsaTopHslii eHTp kieTku. CTpoeHue siapa: saepHas 000104Ka, Kaproria3ma,
XPOMAaTHH, AJPHIIIKO. XPOMOCOMBI.

TpancnopT BEeIECTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsl: A. JleBenryk, P.T'yk, T.IBanun, M. llneiinen, P.Bupxos, [Ix. Yotcon,
@. Kpuk, M. Yunkunce, P. ®panxnun, K. M. bap.

[Inarpammel: «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B HEXHUBOW  INPUPOAE»,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuuel u cxembl: «Ileproguueckas TabiuIa XUMHUECKUX 3JIEMEHTOBY, «CTpoeHue
MOJIEKYJIbl BOJbI», «buocunres 6enka», «CtpoeHne Mosekyisl 6enka», «CtpoeHue pepmeHTay,
«Hyxnennossle kucnotel. JJHK», «Ctpoenne monekynsl AT®», «CtpoeHne 3yKapruOTHYECKON
KIeTkn», «CTpoeHue XUBOTHON KieTku», «CTpoeHue pacTUTEIbHOW KIeTKW», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE AApa KIETKN», « Y TIEBOABDY, «JIMmuabm.

OO0opyoBaHMe: CBETOBOM MHUKPOCKOI, O0OpyJOBaHHE JIsi TPOBEICHUS] HAOIIOACHUMH,
U3MEpPEeHU, 3KCIIEPUMEHTOB, MUKPOIIPENapaThl PacTUTENbHbIX, KUBOTHBIX M OaKTepHaIbHbBIX
KJIETOK.

JlabopaTopHble H IPaKTHYeCKHE PadoThI:

JlabopatopHas pabdota Ne 1. «M3yueHne KaTaTUTHYECKOW aKTUBHOCTH (EepMEHTOB (Ha
pUMepe aMHJIa3bl WIIM KaTalla3bl)».

JlabopaTopHass pabota Ne 2. «V3ydeHue CTpOeHHUS KJIETOK PACTCHHH, >KHUBOTHBIX M
OaKTepHii Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax U UX OMUCAHHUE.

Tema 4. ’KusHenesATeJIbHOCTh KJIETKH.

OOmeHn BemiecTB, WKW MeTa0OIM3M. AcCUMWIIHS (TNIACTUYECKH OOMEH) U
JUCCUMUIIALINSA (PHEpreTuuecKuii 0OMeH) — IBe CTOPOHBI €IMHOT0 Iporecca Metabonusma. Poib
3aKOHOB COXPAHEHUS BEIECTB U PHEPTUU B TOHUMAHUH MeTaboIu3Ma.

Tuner oOMeHa BemiecTB: aBTOTpodHBIN U reTtepoTpodHsbi. Ponbs pepmMenTOB B 00MEHE
BELIECTB U ITPEBPALICHUH SHEPTUHU B KIIETKE.

®dortocunre3. CBeroBas u TemHOBas (a3el QorocuHTe3a. Peakumm ¢oTocuHTe3a.
O dexTuBHOCTH (hoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3A ISl *KU3HU Ha 3emiie. BiusHue ycnoBuit
cpelbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.




XeMocuHTe3. XeMOCHUHTE3UpYoIIre OakTepun. 3HAYCHHUE XEMOCHUHTE3a MJIs KU3HH Ha
3emue.

DHepretuyeckuii oOMeH B  KieTke. PaciiensieHue BeIIeCTB, BbIICICHHE U
AKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. DTambl dHEpreTuueckoro oomena. ['nmukonus. bpoxenue u
ero Buabl. Kucrmoponnoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
docdopmmmposanne. IPHEKTUBHOCTH IHEPTrETHIESCKOTO OOMEHA.

Peaknun matpuunoro cunTe3a. ['enermueckas wuHpopmanusa u JHK. Peamuzamms
TeHEeTHYeCKO MH(popMaly B KieTke. ['eHeTHUeCKuil Ko M ero CBOWCTBa. TpaHCKpumuus —
MatpuuHblii cuate3 PHK. Tpancisius — 6uocunTe3 Oenka. Drtamnbl TpaHcasanuu. Koauposanue
aMHHOKHUCIOT. Pons pubocom B OnocunTese Oernka.

Heknerounsie ¢opmbl xku3HM — Bupycbl. Hcrtopus otkpbiTus BupycoB (/.
W. ViBanoBckmit). OCOOCHHOCTH CTPOCHHUS W JKU3HEHHOTO IMKJIa BUPYCOB. bakrepmodaru.
bonesnu pactenuii, )KUBOTHBIX U YEJIOBEKA, BhI3bIBa€Mble BHpycamMu. Bupyc nmMMmyHonedunmra
gyenoBeka (BUY) — Bozoyaurens CITM/la. OOpaTHasi TpaHCKpHUIMIHS, peBEpTa3a U HWHTErpasa.
[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00I€BaHUMA.

JdemoHcTpaumnu:
Hoptpetst: H. K. Konsuos, J1. . UBanosckuit, K. A. Tumupszes.
Tabmuubl 1 cxemsl: «Tunbl  nutanus»,  «Mertabomusm»,  «MHUTOXOHIPUSY,

«JHepreTuueckuii oomMen», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Crpoenue u
¢yHKIMOHMpOBaHME TeHa», «CuHre3 Oenka», «l'eHeTmueckuit kom», «Bupyce,
«bakrepuodarn», «Ctpoenne u xu3HeHHbIH 1wk Bupyca CIIHMla, Oaxrepuodaray,
«Penmukanust JJTHK».

O6opynoBanue: Moaenu-anmiukauun «Yasoenue [IHK u Tpanckpunius», «buocunres
oenka», «CTpoeHHE KIETKN», Mojieb cTpykTypsl JITHK.

Tema 5. Pa3MHOKeHNe U MHAUBUIYAJIbHOE PA3BUTHE OPTaHU3MOB.

KreTounsnii muKI, WM JKU3HCHHBIH WK Kietku. MHTepdaza m mmros. Ilporeccsr,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA HA0Op — KapuOTHUIl. J[MIIOMIHBIM W TarIOWIHBIA XPOMOCOMHBIE
HaOopel. XpoMaTuael. LluTonoruueckue OCHOBBI Pa3MHOKEHHSI M MHAWBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn —muto3. Ctaauu Murosa. [Iponeccsl, mponcxoasaime Ha pa3HbIX CTaIUAX
MHUTO3a. BHOJIOrMYECKH1 CMBICT MUTO3a.

ITporpammupyemasi rudesb KJIETKU — aloITo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe ¥ mojioBoe. Bunel Oecnonoro
pPasMHOXKEHUs: JeJICHHE HaJBOE, MOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOpOOOpa3oBaHue,
BETE€TaTUBHOE pPa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TosnoBoe pa3MHOXKEHUE, €T0 OTIIMYHUS OT OECIOIOrO.

Meiio3. Cragun meno3sa. Ilponeccsl, mpoucxonsamue Ha craauax Meinosa. [loBeneHune
XpoMocoM B Mero3e. Kpoccunrosep. bruonornyeckuii CMbICI M 3HaYEHUE MEN03a.

I"ameTorenes — nporiecc 00pa30BaHMs MOJOBBIX KIETOK Y KUBOTHBIX. [10I0BBIE JKene3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHHE W PAa3BUTHE IMOJOBBIX KIETOK — rameT (CrepMaro3ouj,
AWIEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTpPOSHHs SHIEKIETOK H
criepmaro3onoB. OmnogorBopenue. [laprenorenes.

WupuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
Otanbl 3MOPHOHATIBHOIO Pa3BUTHS Y IMO3BOHOYHBIX JKMBOTHBIX: JIpOOJIEHHE, TacTpyJsius,
opranorenes. IloctamMOpronanbHOe pa3BuTHE. THIBI TOCTAIMOPHOHAIBHOTO Pa3BUTH: MPSMOE,
HenpsiMoe (JIM4uHO4YHOe). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKIEHHBIEC YPOICTBA.

Poct u pa3zButue pactennil. OHTOreHe3 I[BETKOBOTO PACTEHHsI: CTPOCHHE CEMEHU, CTaIuU
pa3BUTHSL.

JdemoHcTpaumnu:




Tabauibl U cxeMbl: «DopMbI pa3MHOKEHHS OPTaHU3MOBY, «J|BOITHOE OIIJIOTOTBOPEHHUE Y
I[BETKOBBIX PacTeHU», «BereratnBHOE pa3MHOKEHUE pacTeHUI», «Jlenenne kieTku 0akTepuiiy,
«CtpoeHue MOJIOBBIX KIETOK», «CTpoeHue XxpoMocombl», «Kierounslii mukim», «Permkanus
JHK», «Murtos», «Meios», «lIpsmoe u Henpsimoe pazButuey, «l'amerorenes y MIeKOIUTAOIIUX
1 4esioBeKay, «OCHOBHBIE CTA/IUU OHTOTEHE3a.

O6opynoBaHue: MUKPOCKOT, MHKpomnpenaparbl «CrnepMaTo30uabl MIICKOMUTAIOMIETO),
«SinexneTka miekonuTaromero», «Kapuokunes B kjieTkax KOpeIika Jiyka», MarHUTHasi MOJIEIb-
ammumakanys «Jlenenue xkinerku», monens JJHK, monens meradasHolt XpoMOCOMBL.

JlabopaTopHble H IpaKTH4YecKue padoThbi:

JlaboparopHast pabota Ne 3. «HabmoieHrue MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
FOTOBBIX MUKPOIIPENapaTax».

JlaboparopHast pabora Ne4. «M3yueHHe CTPOCHHS TIOJOBBIX KJIETOK HAa TOTOBBIX
MUKpOIpenaparax.

Tema 6. HaciiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropuss pa3BuUTHS TeHETHMKU. Ponb muTosoruu u
AMOPHUOJIOTUN B CTAHOBJICHUHU T€HETUKU. BKI1a poccuiicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
FeHeTUKU. MeToabl TEeHEeTUKH (TUOPUIONOTUYECKUI, UUTOTeHETHUYECKU, MOJEKYJISIpHO-
reHeTudeckuii). OCHOBHBIC T€HETUUECKHE TTOHATHUSA. [ eHeTnyeckasi CHMBOJIMKA, UCTIOJb3yeMasi B
cXemax CKpellUBaHui.

3aKOHOMEPHOCTH  HACNEJOBaHUs  MPU3HAKOB,  ycTaHoBJIeHHble [. Mennenem.
Mounoru0puaHoe ckpenmBanue. 3aKoH equHO00pasusi THOPUIOB MEPBOTO MoKoseHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorel ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpugHoe CKpelmMBaHUE. 3aKOH HE3aBUCUMOIO  HACIEOBaHUS  IPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEE CKpEIlMBaHUE.
Hcrnonb3oBaHne aHATM3UPYIOMIETO CKPEIIMBAHMS IJIs1 ONIPEICTICHUs TEHOTHUITA OCOOH.

CuernnieHHoe HacienoBaHue mpusHakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HacJe0BaHuI0 TeHOB. HapyIieHue ciernyiennsi TeHOB B pe3yjibTaTe KPOCCHHTOBEpa.

XpOMOCOMHas TEOPHs HACIEICTBEHHOCTH. [ eHeTuuecKkne KapThl.

I'enetuka moma. XpoMOCOMHOE OTpEEIICHHE 1Moja. AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacnemoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIEACTBEHHAS U HACIEACTBEHHAsA. Poib cpeibl
B HEHACIIEJCTBEHHONW W3MEHYMBOCTHU. XapaKTEPUCTHUKA MOJU(PUKAIMOHHON HN3MEHUYHUBOCTH.
Bapuanunonssiii psig u BapuannoHHas kpuBas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON N3MEHYHNBOCTH.

HacnencreenHnasi, uiy reHOTUNUYECKasi, ©3MEHUYUBOCTh. KOMOWHATHUBHAS N3MEHUYUBOCTb.
Meiio3 u MoNOBOM mpolecc — OCHOBA KOMOMHATMBHOM WM3MEHUMBOCTH. MyTallOHHAs
U3MEHYUBOCTh. Kmaccudukamus MyTanuii: TeHHbIE, XpPOMOCOMHBIE, T€HOMHBIe. YacTtoTa u
NPUYHHBI MyTaluii. MyTtareHHbie (akTOpbl. 3aKOH TOMOJIOTHYECKUX PSOB B HACIEICTBEHHON
n3MenunBocty H. M. BaBuiosa.

Bresinepnast HacIeICTBEHHOCTh U N3MEHUYHMBOCTb.

I'enetuka uenoBeka. Kapuorun uenoBeka. OCHOBHBIE METO/bl T'E€HETUKH YeJIOBEKa:
TE€HEATOTUYSCKUM, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OMOXUMUYECKUN, MOJICKYJISIPHO-
reHetudyeckuid. CoOBpeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTHIUPOBaHKWE, B ToM 4yucie ¢ momormipio [1I[P-anamm3a. HacnencrBenHsie 3aboseBaHus
YyeloBeKa: TeHHbIe OoNie3HH, OONE3HM ¢ HACIEACTBEHHON  MpeapacroyioKeHHOCTHIO,
XpoMocoMHBIe Oosie3HH. ComaThdeckue H TeHepaTuBHbIE MyTanud. CTBOJIOBBIC KIIETKH.
[TpuHIMIIBI 370pOBOTO 00pa3a KU3HH, TUATHOCTUKU, TPOMUIAKTUKNA U JICYCHHUS TeHETHYECKHIX
Oose3Heil. MenuKO-rTeHETHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYECHWE MEAUITMHCKOW TEHETHKU B
MPEIOTBPALICHUH U JICUEHUH TeHETHIECKIX 3a00JIeBaHUI YeTOBeKa.

JdemoHcTpaumnu:




Hoptpetsr: I'. Mennens, T. Mopran, I'. ne ®pusz, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. 1. BaBuios.

Tabauiel 1 cxembl: «K MOHOrHOpPHIHOE CKpELIMBAHUE U €TI0 [IUTOrCHETUYEeCKasi OCHOBAY,
«3aKOH pacUICIUICHUS] M €ro IMTOTeHETUYECKass OCHOBa», «3aKOH YHUCTOTBI TaMeTy,
«lurubpuanoe ckpeuuBanue», «lLuronornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS,
«Merios», «BzanmoneicTBrue ajyieabHbIX T€HOBY, «'€eHeTnuecKkue KapThl pACTEHU M, )KUBOTHBIX U
yenoBeka», «l'eHernka mosa», «3aKOHOMEPHOCTH HACIEAOBAHUS, CLEIUNIEHHOIO C II0JIOMY,
«KapuoTunel dYenoBeka W IKHBOTHBIX», «Bumbl wu3MeHdnBOCTHY», «MoaudukamonHas
U3MEHYUBOCTHY, «HacnenoBanue pesyc-gakropay», «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
U3MEHYUBOCThHY.

O6opynoBanue: MoAenu-anminkanun «MoHorubpuaHoe ckpemuBanuey», «HemnonHoe
JOMHHHUPOBaHHEY», «JurmbpuaHoe ckpemmBanue», «llepekpécT XpomMocom», MHKPOCKON U
Mukpornpenapatr «Jlpo3oduna» (Hopma, mytauuu GopMbl KPBUIEEB U OKPACKHU Tela), repdapuit
«I"0pOoX OCEBHOW».

JlabopaTopHble U IpaKkTH4YecKue padoThbi:

JlabopaTtopHas padota Ne 5. «M3yuenue pe3yapTaToB MOHOTUOPUIHOTO U TUTHOPUTHOTO
CKpEIIUBAaHUS Y IPO30(HIIBI HA TOTOBBIX MUKpPOIIPEIapaTaxy.

JlaboparopHast pabota Ne 6. «M3yueHne Moau(UKAIMOHHON U3MEHUYNBOCTH, IIOCTPOCHHE
BAPUALIMOHHOTO PsI/1a U BAPUALIUOHHON KPUBOI.

JlaGoparopnass pabGora Ne7. «AnHamm3 MyTtamuii y JApo30QWIbBI Ha TOTOBBIX
MUKpOIIpenaparax.

[IpaxTuueckas padorta Ne 2. «CocTaBiieHHE U aHATIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiexkniusi opranu3zmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenexuusi Kak HayKa U Ipolecc. 3apoKJIeHUE CEJIeKUUU U AoMecTuKauus. Yuyenue H.
W. BaBunoBa 0 HEHTpax MPOMCXOXKJIEHUS U MHOrooOpasus KyJIbTYypHBIX pacTeHHid. LleHTpbl
MIPOUCXOXKACHUS JOMAITHUX KUBOTHBIX. COpT, HOpPOJa, IITAMM.

CoBpeMeHHbIE METO/Ibl CEeJeKIIMH. MacCoBbIi ¥ MHIUBUAYaAIbHBI OTOOPHI B CEIEKIMH
pacTeHuit u KUBOTHBIX. OlleHKa 3KCcTepbepa. bIu3KopoICTBEHHOE CKpeIUBaHUe — UHOPUAMHT.
Yucras nuaud. CKpelBaHie YUCTIX TUHUN. ['eTeposuc, umu rudpuHas cuina. HepoacrsenHnoe
cKkpemuBaHue — ayTtOpuauur. OtganéHHas ruOpuausanus U e€ ycnexu. VckyccTBeHHBbIN
MyTareHe3 W IIOJY4Y€HHUE MOJIMILUIONI0B. JIOCTMIKEHUs CEJIEKIMM pAcTeHHMH, *XUBOTHBIX U
MHUKpPOOPTaHHU3MOB.

buorexHonorust kak oOTpacib NPOM3BOACTBA. ['€HHas WH)KEeHepHs. OTalbl CO3JIaHUA
pexomOunantHoit JIHK u Tpancrennsix opranusmoB. Kierounas umxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHUE pacTeHHil. KiloHMpoBaHMe BBICOKOIIPOYKTUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHM3MOB. OKOJOTMYEeCKHe M 3Tudyeckue npodiaemsl. MO —
TFeHETUYECKU MOJIU(PHUIMPOBAHHBIE OPTaHU3MBI.

JlemoHCTpanuu:

Hoprpersl: H. N. Basunos, 1. B. Muuypus, I'. 1. Kapneuenko, M. ®. I1BaHOB.

Tabnauiel 1 cxembl: kapTa «LIeHTpBI MPOUCXOXKAEHUS W MHOrooOpasus KyJIbTYpPHBIX
pacteHui», «Ilopoasl TOMalIHUX >KMBOTHBIX», «COpTa KyJbTYpHBIX pacTeHui», «OTaanéHHas
ruopunmsaus», «Paborel akamemuka M. @. lBanoBay, «llomumionaus», «OOBEKTHI
O6uoTexHomorun», «Kiaerounele KylabTypbl M KIOHHpOBaHHE», «KOHCTpyHpOBaHHME U MEPEHOC
T€HOB, XpPOMOCOM).

OO6opynoBaHue: MyJSDKU TUIOZOB UM KOPHEIJIONOB JTUKUX (OPM U KYJIbTYpHBIX COPTOB
pacteHui, repoapuii « CebCKOX03sICTBEHHBIE PACTEHUS.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

Okckypeusi «OCHOBHbIE METO/bI M JOCTH)KEHUS CEJEKLMU PACTeHUN W KUBOTHBIX (Ha
CEJIEKLMOHHYIO CTAHILHMIO, MJIEMEHHYI0 (epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».




11 KUIIACC

Tema 1. DBosnronMOHHAs OHOJIOTHS.

[IpennocslIku BO3HUKHOBEHMS JBOJIIOLIMOHHOM TEOPUHU. ODBOJIIOLUOHHAS TEOPUS U €€
MeCTO B OMOJIOrHH. BiusiHre 3BOMIONMOHHON TEOPUH HA pa3BUTHE OMOJIOTHH U IPYTHX HAYyK.

CeuzerenscrBa »BoOLMK. [laleoHTONOrMYECKHE: MOCIEAOBATENBHOCTD IOSBICHUS
BUJIOB B [TAJICOHTOJIOTUYECKOH JIETOMHCH, ITepexonbie (hopmbl. broreorpaduueckue: cXoacTBO U
pasnuuue ¢ayH u GJop MATEPUKOB U OCTPOBOB.

OMOPHOJIOTHUECKUE: CXOJACTBA U Pa3iIuyusi SMOPHOHOB Pa3HBIX BUIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMYHBIC, aHAJIOTWYHBIC, PYIUMEHTapHbIC OpraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTeH Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. Ilpennocbulku BO3HHMKHOBEHHUS JapBHUHHU3MA.
JIBIoKymme Cuibl  3BOJIIOLMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3sMHOXKEHHE IIpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOphOa 3a CyIIEeCTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunrernueckast Teopus 3Bosonnu (CTD) u e€ 0CHOBHbIE MOJIOKEHUS.

Muxkpossomntonus. [Tomynsanus kak equHULa BUa U 3BOJIOLUY.

JBmwkyne cuibl ((hakTopbl) SBOJIOLMU BHIIOB B IpUpoje. MyTallMOHHBIN IMporece U
KOMOMHATUBHAs U3MEHUYMBOCTb. [lomyIsioHHbIE BOJIHBL U Apeiid reHoB. M3omsa1us 1 Murpanus.

EcrecTBeHHBII 0TOOp — HampaisIOIUi (akTop HBOTIONHH. DOPMBI €CTECTBEHHOTO
otbopa.

[TprucnocoOaeHHOCTh OPraHU3MOB KaK pe3yJIbTaT 3BoIoIUH. [IpuMeps! npucnocobaeHnii
y Opranu3mMoB. ApoMop(}03bl U UIMOAJANTALIUH.

Bun u Bupgoo6paszoBanue. Kpurepum Buga. OcHOBHblE (QOpPMBI BHJI000pa30BAHUSA:
reorpagpuueckoe, 3K0JI0rHUECKoe.

Maxkpoaomtonusi. @opMbl 3BONMIONUM: (pUiIeTUYECKas,, TUBEPreHTHasi, KOHBEPIeHTHasl,
napaniensHas. HeoGpatumocTs 3BosoLUy.

[IpoucxoxaeHne  OT  HecHelUAJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuanu3anys. AjnanTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkkensb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHe OpraHMyeckoro wmupa Ha 3emie», «3apOobIlIn
MO3BOHOYHBIX JKUBOTHBIX», «Apxeontepukcy, «®PopMbl OOprObI 3a CYIIECTBOBaHHEY,
«EctectBenHblit  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
YKUBOTHBIXY, «Ilonmynsauumny, «MyTanuroHHas M3MEHYUBOCTD, «Apomopho3bI»,
«Mmnoananranuny», «OO0mas nereHepanusy, «JBwxyie cuibl sBomonuny», «Kapra-cxema
mapuipyta myremectsus Y. Jlapsuna», «boprba 3a cymiecrBoBaHue», «IIpucnocobieHHOCT
opranuszMoBy, «I'eorpaduueckoe Biu1000pazoBaHue», « IKOJIOTHYECKOE BUJ000Pa30BAHUEY.

O6opy1oBaHMe: KOJUIEKIMS HACEKOMBIX C pa3IMYHBIMU TUIIAMU OKPACKH, HA0OP IJI0JI0B U
ceMstH, KoJutekuus «IIpumepsl 3alUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETh «OCHOBHBIE
HaIpPaBIIEHUS IBOJIOLNNY», 00bEMHAs MoJieb « CTpPOEHHE TOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas kapra Mupa, KoJuleKuus «DOpMbI COXPaHHOCTH HCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukanus «llepekpéct xpomocom», BlaxHbIEe MpenapaThbl
«Pa3Butne HacekoMoro», «Pa3BuTHe mnATYIIKM», MHKporpenapar «Jlpozoduia» (HOopMma,
MyTaluu GOpMBI KPUILEB U OKPACKH Telia).

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

JlabopaTtopHnas padota Ne 1. «CpaBHeHHE BUAOB M0 MOP(POIOTHIECKOMY KPUTEPHIOY.

JlaGoparopnast pabora Ne2. «OmucaHue NpPUCHOCOOIEHHOCTH OpraHusMa Hu eé
OTHOCHUTEIIbHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.




JloHayuHbIe PEACTABIEHUS O 3apOXKACHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHMS
KHU3HU Ha 3emiie: a0MOreHe3 W TMaHCHepMHs. XUMHUYECKas SBOJIOLUS. AOHOTCHHBIH CHHTE3
OpPraHMYECKUX BEUIECTB U3 HEOPTAHUYECKUX. DKCIIEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKON
sBositony. HauanpHele sTansl Ononornyeckoit apotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYpP M BO3HHMKHOBEHHE MPOTOKJIETKU. IlepBble KIETKHM M UX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazBuTue )xu3nu Ha 3emiie 1o 3pam U nnepuojaM. Karapxei. Apxeiickas u mpoTepo3oncKas
spsl. [aneo3oiickas spa u €€ nepuopl: KeMOPUHCKUI, OPJJOBUKCKHNA, CHITYPHUICKHIA, TE€BOHCKHH,
KaMEHHOYTOJIbHBIM, MEPMCKHIA.

Me3so30iickas 3pa 1 €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepuo/ibl: MajieoreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiuMara U IeoJIOTHYECKUX MpolieccoB. OCHOBHBIE ATalbl BOJIIOIUU
pPacTUTEIHLHOTO U )KUBOTHOTO MHpa. ApoMop(]o3bl y pacTeHuii 1 xuBOTHbIX. [losiBIeHHe, pacuBeT
Y BBIMUpaHUE TPYII )KUBBIX OPTraHU3MOB.

Cucrema OpraHM4ecKOro Mupa Kak OTpakeHue 3BOMOUUNA. OCHOBHBIE CUCTEMATUUYECKUE
IpyIIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YeJIOBEKAa. AHTpPONOJIOTHS Kak Hayka. Pa3Buthe mnpeicTaBieHUN O
IIPOMCXOXKACHNUN YesloBeKa. MeTo/ibl u3yueHus: anTpororene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 KUBOTHBIX. CHCTEMATUUECKOE MTOJIOKEHUE YETIOBEKa.

JBwxymme cunbl (pakTopsl) aHTpomoreHneza. HacieacTBeHHass WM3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOLIECTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILUICHHUE,
peub.

OCHOBHBIE CTaJAMM U BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAJIONMUTEKH, YenoBEeK yMeElblii,
Yenosek mnpsmoxoasamuii, YemoBek HeaHaepTalbCkui, YenoBek pasymubld. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBAHUS, 00JACTh PACHpPOCTpaHEHUsI, 00bEM T'OJOBHOTO
MO3ra, 00pa3 KU3HH, OPYIHUS.

Yenoseueckue pacbl. OCHOBHBIC OOJBIINE pachl: eBporeouaHas (eBpasuiickas), Herpo-
aBcTpajioujiHas  (dKBaTOopuaidbHas), MOHTOJOUIHAs  (a3uaTCKO-aMepuKaHckas). YUepTsl
IpUCIOCOOIEHHOCTH MTPECTaBUTENEH YETOBEUECKUX pac K yCIOBUSAM CyILleCTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoHncTpanum:

Hoptpetsr: @. Pean, JI. Tlactep, A. . Onapun, C. Mumep, I'. FOpu, Y. JlapBun.

Tabnuue! u cxembl: «Bo3nukHoBeHrne ConHeYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKoro
mupa», «PacturenbHas knerka», <«OKuBoTHas kiuetka», «lIpokapuornueckas KieTKay,
«CoBpeMeHHasl CUCTEMAa OPraHU4YecKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHHS
YyeJloBeKa U 4YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJICOHTOJOTMYECKHX HAXOJO0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moaw», «lpeBHue moan», «llepsbie
COBpEMEHHBIE JT0N», «UenoBeueckue pach».

Ob6opynoBanue: Mmyspku  «IIpoucxoxaeHue denoBeka» (OIOCTBI  aBCTpaJIONMTEKA,
MUTEKAaHTPOIa, HEaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpYIuil
NEepBOOBITHOTO YeNnoBeKa (KaMHHM-4OoNmepsl, pyOuia, ckpebia), reoXpoHoioruyeckas tabiauna,
KoJuTeKIus «DopMbl COXPaHHOCTH UCKOMAEMBIX )KMBOTHBIX U PACTECHHID.

JlabopaTopHble H IPaKTHYeCKHe PadoThI:

[TpakTrueckas pabora Ne 1. «3ydeHue nckomaeMpIx OCTaTKOB PACTEHUM U )KUBOTHBIX B
KOJUIEKLIUSX .

DKkckypeust «IBOJIONNS OpraHMYecKoro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIH WM
KpaeBequecKuil My3en).

Tema 3. Opranusmbl 4 OKpYy Kalolias cpejaa.

OKkojoruss Kak Hayka. 3ajayd W pasAenabl dKOJIOrMM. MeTolbl 3KOJIOTMYECKHX
HCCJIEIOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpensl  oOMTaHUST ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3IyIIHAs, IOYBEHHas,
BHYTpUOpPraHU3MEHHas!.




Oxonornueckue (axroprel. Knaccudukanus sxomorudeckux (HhaxkTopoB: aOMOTHUYECKHE,
OMOTHYECKUE U aHTPOIIOTEHHBIE. JleiCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI.

Abuotnyeckue  (QaxkTOphl:  CBET, TEMIeEparypa, BIaXHOCTb. DoTomnepuoausm.
[TpucnocoOneHus OpraHu3MoB K JEHCTBHIO aOMOTUYECKHX (paKTOPOB. bruojgornueckue puTMel.

buotnueckue Qakropel. Buabpl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHLIUS,
XHUITHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, xoomneparus, MyTyaJn3M, KOMMEHCATU3M
(KBapTUpPAHCTBO, HaxJeOHWYECTBO). AMEHcCaIU3M, HeUTpaau3M. 3HaueHue OUOTHYECKUX
B3aUMOJICHCTBUIA JJISl CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU momyssinud. OCHOBHBbIE TIOKAa3aTEeNU MOMYJISIUH:
YHUCICHHOCTh, IUIOTHOCTh, POXAA€MOCTh, CMEpPTHOCTb, NPHUPOCT, Murpanus. JluHamuka
YUCIIEHHOCTHU MOMYJISIIUY U €€ peryJsius.

JdemoHcTpaumnu:

Hoptpetsr: A. I'ym6onbar, K. @. Pynbe, O. ['ekkensb.

Tabauie! u cxemsl: kapra «IIpupoanbie 30861 3emumn», «Cpenbl OOUTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomynsuum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH TOMYJISALIUU
uH}y30puu-Tyhenbkm», «llumespie menmy.

JlaGopaTopHble H NpaKTH4YecKne padoThbi:

JlaboparopHast pabora Ne 3. «Mopdonorudeckre 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
0oOUTaHUS.

JIaGoparopnas padota Ne 4. «BiusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCa.

[Ipaktuueckas pabora Ne 2. «Iloac4€r mI0THOCTH MOMYJISIMI pa3HBIX BUOB PACTCHUID».

Tema 4. CooO1ecTBa  IK0JI0rHYEeCKHE CHCTEMBbI.

CooOmiectBo  opranuzmMoB  —  OuoneHo3. CTpykTypbl  OWOIIEHO3a:  BHUAOBasi,
NpOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunpl-noMmuHanTel. CBsi3M B OHOIIEHO3E.

Dkojorudeckre cuctembl (dKkocuctembl). llonarue o6 skocuctemMe U OUOTreOlEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTBI AIKOCHUCTEMBI: MPOAYIEHTbI, KOHCYMEHTBI, PEIyICHTHI.
KpyroBopot BemiecTB M MOTOK JHEPrUM B IKOcHcTeMe. Tpoduueckue (NMUIIEBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetu. OCHOBHBIE ITOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
HOPOAYKIUS. ODKOJOTMYECKHE MHpaMHJIbl: TPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTD, CAMOPETYJIALUsl, pazButue. CyKieccus.

[IpuponHble 5KOCHUCTEMBI. ODKOCHCTEMBI O03€p M peK. IJKOCHUCTEMAa XBOHHOIO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOINOTeHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. YpOo3kocucTeMsl. buosnoruueckoe u
XO03SIICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCUCTEM.

buopasznoobpasue kak (pakrop yctohunuBocTH 3KocucTeM. CoxpaHeHHe OMOIOTHYEeCKOro
pa3zHooOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panHuibl, coctaB U CTpyKTypa OHOC]EpHI.
Kupoe BemectBo U ero QyHkiuu. OcoOEHHOCTH OuOCc(epbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U 0OpaTHas cBs3b B OMochepe.

KpyroBopoTbl BemecTB M OMOr€OXMMHYECKHE IMKJIBI 3JEMEHTOB (yrjepoja, a3oTa).
3oHanbHOCTH OuOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emimn. AHTpOIIOTeHHBIE M3MEHEeHHS B Onocdepe. [ modanbHbIe
HKOJIOTUYECKUE MPOOIIEMBI.

CocymiecTBoBaHM€e IPUPOIbI U yenoBeuecTBa. CoxpaHeHrne Onopa3HooOpa3rs Kak OCHOBA
ycroitunBoctu 6uocdepsl. OcHOBA PAllMOHATIBLHOTIO YIPABICHUS MPUPOJHBIMHU PECypcaMH U UX
UCIoJIb30BaHue. JlocTukeHus: OMONIOruy U 0XpaHa MpUPO/IbIL.

JdemoHcTpaumnu:

[Moptpetsr: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabnuuet u cxembl: «[Tumessie nenny», «buornenos: coctas u crpykrypa», «IIpupoaasie
coobmectBay, «llenmu nutanus», «OKkonoruueckas nupamuna», «buocdhepa u yenosex»,
«IKocUCTEMa IUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA XBOMHOTO jiecay, «bruoieHo3 BogoéMay,
«ArpornieHo3», «llpumMepHBIE aHTPONOTEHHBIE BO3JACUCTBUS Ha NpuUpoay», «Baxkueimmue




WCTOYHHKH 3arps3HEHHs BO3/yXa M I'PYHTOBBIX BOJ», «[louBa — BakHelmas cocTaBisromas
ouocheprr», «Dakropsl ngerpagamuu  nouB», «l[lapHukoBeii  3ddexT», «DakTophI
PaIMOaKTHBHOTO 3arpsisHeHus Onocdepsn», «O0mas cTpykrypa ouochepsn», «Pacnpoctpanenue
XKHU3HU B Onocdepey, «O30HOBBIN 3KkpaH Ouocheps», «Kpyrosopor yriepoga B O6uocdepey,
«KpyroBopot azora B mpupoze».

O06opyoBaHMe: MOJEIb-ANTIITHKAIHS «Tunnunsie OMOIICHO3bIY, repbapmii
«PacturenpHble  cooOmiecTBa»,  Koiutekuun — «buonenos», «BpeauTtenn — BaKHEWIIMX
CENIbCKOXO3SUCTBEHHBIX ~KYJIBTYp», TepOapui M KOJUIGKIMM pAcCTeHUH U  KHUBOTHBIX,
NpUHAUISKAIINE K Pa3HBIM 9KOJIOTHYECKUM TpyIaM oJHoro Buaa, KpacHas kaura Poccuiickoit
Denepanun, N300pakeHIsI OXPaHIEMBIX BHJIOB PACTEHUH U KUBOTHBIX.

YYET PABOYEM ITPOI'PAMMBI BOCITUTAHUSI

-YCTaHOBJIGHUE JIOBEPUTEIILHBIX OTHOIICHUHA MEXKIy MEeIaroruyeckuM pabOTHUKOM U
00y4JarmuMuUcs, ClOCOOCTBYIONIMX MO3UTUBHOMY BOCHPHUATHIO O0yUYarOUMMUCS TpeOOBaHUN U
poch0 NeIarornyeckoro paboTHUKA, MPUBIICYCHUIO MX BHUMAHUS K 00CYKIaeMOM Ha ypOKe
uH(pOpMalliK, AaKTUBHU3AIMM IIO3HABATEIBHOU MEATENHOCTH, - MOOYXKIACHHE OO0YyYaroluxcs
coOroaTh Ha ypoKe OOMICTIPUHSATHIC HOPMBI ITOBEICHHS, MpaBWiIa OOMIEHUS CO CTapIIUMU
(memarornyecKkMMu pabOTHUKAMHM) W CBEPCTHUKAMH (OOYYaIOIUMHKCS), TMPUHIUIB yIeOHOU
JTVCIUATUTMHBL U CAaMOOPTAaHU3aIMK; - MPUBJICYCHHE BHUMAHUSA OOydYarOMUXCS K LEHHOCTHOMY
ACMeKTy HM3ydaeMbIX Ha ypOKax SIBJICHHM, opraHusanus ux paboThl ¢ MOIy4aeMod Ha ypoke
COLMAIBHO 3HAUYMMOW HWHpOpManMedl — WHUIUHPOBAHHWE €€ OOCYXKIEHHS, BBICKA3bIBAHUS
00y4JaroIMMHUCS CBOETO MHEHHUs IO €€ IMOBOAY, BBIPAOOTKH CBOETO K HEHW OTHOILICHUS; -
UCTIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOXKHOCTEH COZep)KaHUs Y4eOHOro mpeaMmera dvepes
JEMOHCTpAlMI0  O0yYarolUMcS MPUMEPOB OTBETCTBEHHOIO, TPaKJAHCKOTO TIOBEACHHS,
MIPOSIBJIICHUST YEJIOBEKOIIOOMS U T0OPOCEPACUHOCTH, Yepe3 MOAOO0P COOTBETCTBYIOIIUX TEKCTOB
JUISL YTEHUS, 3a7ad JUid pEIICHHUs, MPOOJEMHBIX CUTyallMi sl OOCY>KICHHsS B KJacce;
NpUMEHEHHE Ha YPOKEe MHTEPAKTHBHBIX (OPM PaOOTHI C OOYYAIOIIUMHUCS: WHTEIUICKTYaTbHBIX
UTp, CTUMYJIHPYIOIIMX MO3HABATEIbHYI0 MOTUBAIIMIO O0YYAIOUINXCS; TUCKYCCHM, KOTOPHIE 1al0T
00yJaromuMcsi BO3MOKHOCTB MPHOOPECTH OMBIT BEICHHUSI KOHCTPYKTUBHOTO JTMAJIOTA; TPYTIIIOBON
paboTsl unu paboThl B Tapax, KOTOPbIE y4aT KOMAaHIHOW paboTe U B3aMMOACHCTBUIO C JPYTUMHU
NIETbMU; - BKJIFOUEHHE B YPOK HTPOBBIX MPOIIEIYDP, KOTOPBIE TOMOTAIOT MOIEPKaTh MOTHBAITHIO
00y4aromnXxcs K MOJIYYSHUIO 3HAHUN, HaJaKWBAHUIO MO3UTHUBHBIX MEKITHUYHOCTHBIX OTHOIIICHUN
B KJlacce, IMOMOTAIOT YCTAHOBIICHUIO IOOpPOKENaTeNbHOW aTMOC(epbl BO BpeMsl YpOKa; -
opraHmu3anus 1epcTBa MOTHBHUPOBAHHBIX U OPYAUPOBAHHBIX OOydaroOlUXcs HaA HX
HEYCIEBAIOIINMH OTHOKJIACCHUKAMH, JIAI0IETO UM COIMAIbHO 3HAYUMBIH OTBIT COTPYIHHYECTBA
¥ B3aUMHOM TOMOIIM; - WHUIIMUPOBAHME W TOJJIEPKKA HCCIEN0BATENbCKON AESITeTbHOCTH
00yJaromuxcst B paMKax peain3alliid MU WHAWBHUIYATbHBIX W TPYIIOBBIX HCCIEI0BATEIBCKIX
MPOEKTOB, YTO JAcCT OOYYaroImIMMCS BO3MOXXHOCTh MPUOOPECTH HAaBBIKU CaMOCTOSITEIBHOTO
pelIeHHs. TEOpPEeTHUYECKON MpoOieMbl, I€HEepUpOBaHUS M OQOPMIIEHHUS COOCTBEHHBIX WJEH,
YBOXHUTEIHLHOTO OTHOIICHHUS K UyKUM HJIesIM, 0(DOPMIICHHBIM B pa00Tax PYTHX HCCIEI0BATENECH,
HaBBIK ITyOJMYHOTO BBICTYTUICHHS TIEPE]] Ay UTOPUEH, apryMEHTHPOBAHHS U OTCTAaUBAHHS CBOCH
TOYKH 3PEHUSL.

TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No  HammenoBanwue paznenoB u TeM KommdectBo DnekTpoHHBIE (UPOBBIE)  YueT padboueit
n/n POTrpaMMBbI 4acoB  00pa3oBaTesbHbBIC PECYpChl  MPOrpaMMbl
Bceero BOCIIUTAHUS
1 buosorus kak Hayka 2 bubmuoreka [JOK

https://m.edsoo.ru/7t41c292


https://m.edsoo.ru/7f41c292

Ne HammenoBanue pasnenoB u TeM KonudecTBo DneKTpoHHBIC (LIHPPOBHIC)

n/a

IPOrPaMMbI

JKuBble cucTeMbl U UX
OpraHu3aIus

XUMHYECKUN COCTAaB U CTPOCHUE
KJIETKU

}KH3HCﬂCXTeHBHOCTBKﬂeTKH

PaszmBoxenue u
WHIIMBHIyaIbHOE PA3BUTHE
OpraHu3MOB

HacnenctBeHHOCTD U
M3MEHYMBOCTH OPTaHU3MOB

Cenexuust opranu3zMoB. OCHOBBI
OUOTEXHOJIOTUHA

PesepBHOe Bpemst

OBIIEE KOJIMYECTBO YACOB
[10 ITPO'PAMME

11 KUIIACC

Ne
n/m

HaumeHnoBanue pa3genoB u TemMm
MPOrpamMMmBbl

DBOTIOMOHHASA OUOJIOTUSI

Bo3HUKHOBEHUE U pa3BUTHE
JKW3HU HA 3emiie

OpranusMbl 1 OKpy’Karomias
cpena

Coo0miecTBa ¥ 9KOJIOTHYECKHE
CHCTEMBI

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

4acoB
Bcero
1

34

KomnuectBo
JacoB

Bcero
9

34

o0pa3oBaTelibHbIE PECYPCHI

bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢292

Bbu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nmoreka [IOK
https://m.edsoo.ru/7f41¢292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bu6nuoreka [IOK
https://m.edsoo.ru/7f41c292

bubmuorexa [JOK
https://m.edsoo.ru/7f41¢292

bubnnoreka IIOK
https://m.edsoo.ru/7f41c292

DnekTpoHHbIe (TUPPOBBIC)
o0pa3oBateNbHbBIe PeCypChl

bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
https://m.edsoo.ru/7f41cc74

Yuer paboueit
IPOTrpamMMBbI
BOCIIUTAHUA

VYuer paboueit
IPOrPaMMBbI
BOCIIUTAHUS
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