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YTBEPXJIEHO
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Kyxosa B.A. ot 28.08 2023 Nel
Hpencenarens_ .~ , e C,A.Ilnakca

PABOYAS IPOTPAMMA
(ID 588452)

[To yuebHomy nipenmery «buonorusi. ba3oBbiil ypoBEeHbY»

YpoBeHb 00pa3zoBanus (Kiace) - cpeanee odiiee oopazoBanue, (10 - 11 kmacce)

KomnunuecTtBO yacoB 6& yacos

Yuutene MAOY MO /[lunckon paiion COLI Ne 20 umenn XykoBa B.A.,
pa3paboTaBiuii pabouyto nporpammy, Edbumenko Upuna MiBanoBHa

[Iporpamma pazpaborana Ha ocHoBe dDenepanbHOl padodeil MpPOrpaMMbl IO
yueoHOoMy nipeameTy «buonorus (ba3oBblit ypoBeHb)»,yTBEPKICHHOM MPUKAa30M
Munnpocsemenusi Poccun ot 18.05.2023 mox Ne 371, a Takke Ha OCHOBE
dI'OC COO.

. Arponowm, 2023 r
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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTMM TEOPETHUYECKYI0 OCHOBY ISt
OTIpEEICHHUs] TMOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUSA Y4EeOHOro MpeameTa
«buosiorus» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, colepKaHusi, pe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMM K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUSI 00 OOLIUX HENIX U
NPUHIIMIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero oOpa3oBanuss B Poccuiickoit denepanuu, a Takke MOJOXKEHUAS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MMO3HAHUU KUBOM MPHUPOBI U 00ECTIeUeHUH
CYIIECTBOBAHMS UeJIOBEUECKOTo oOmiecTBa. COracHO HAa3BaHHBIM MOJIOKEHUSIM,
OTIpe/ieNIeHbl OCHOBHBIC (DYHKIIMK IPOTPAaMMBI 110 OMOJIOTHUH U €€ CTPYKTYpA.

[Iporpamma 10 OuosiorMud Ja€T MpPEACTaBICHUE O MeNIX, 00 oOmei
CTpaTernd OOy4YeHHs,, BOCIHMTAaHUS U Pa3BUTHUS OOYYaAIOLIUXCS CPEACTBAMU
yueOHoro mnpeamera «buosorus», omnpenenseT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue 1o pa3iejaM U TeMa,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI yUeOHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JOIMKHM 00pa30BaTEIbHOIO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00yUYarouXCsl.

B nmporpamme 1o OuOJIOTMM TakXe YYMTHIBAlOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METAlpeIMETHBIM U TMPEAMETHBIM pe3ylbTaTaM
oOyuenusi B (OPMHUPOBAHMHM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOU
NeATEIbHOCTH/YUEOHBIX JEHCTBUNA OO0YydYaloIIMXCid MO OCBOCHHMIO COAEpKaHUSA
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no ouosnoruu (10—11 kmaccel, 6a30BbIil ypOBEHB) pean30BaH
IOPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTb HAa pa3BUTHE 3HAHHUM, CBSI3aHHBIX C
(GOopMUPOBAaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHMS, LIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTMUYECKOI0 MBIIICHUS, IPEAICTABICHUI O 310pOBOM
oOpa3e >XKM3HM U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled NpUpOAHON cpene.
[TosTOMy Hapsmy ¢ W3y4eHHEM OOIIECOMOJIOTHYCCKUX TCOPHUM, a TaK)Ke 3HAHUH O
CTPOCHHMH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIONIUX B
HUX TPOIIECCOB B MPOrpamMMe MO OMOJIOTMM YJEIEHO BHHUMAHUE HCIIOIb30BAHUIO
MOJTyYEHHBIX 3HAHWH B MMOBCEAHEBHON JKU3HM /ISl PEIICHUS MPUKIATHBIX 3371a4, B
TOM dYHcje: TMPOPUITAKTUKN HACIEICTBEHHBIX 3a00JIEBaHWN YEIOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUSA HKOJIOTHYECKU
1eJeCO00pa3HOro TMOBEICHUS B OKpYy)KaroUleld MNpUPOJHOM cpele, aHaiu3a
BJIMSTHUSL XO3SHUCTBEHHOW MAESTENFHOCTH YEJIOBEKAa HAa COCTOSHHUE TMPHUPOJHBIX U
UCKYCCTBEHHBIX DKOCHUCTEM. Y CHIIEHNE BHUMAHUS K MPUKIATHON HAIIPABICHHOCTH
yaeOHoro mpenmera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 0OecreueHus
YCIOBUH ISl pEIICHUs] OJHOM U3 aKTyaJbHBIX 3ajau IKOJbHOTO0 OHOJOTrHYECKOro
oOpa3oBaHMs, KOTopasi mpeamnojaraerT ¢GopMupoBaHHe Yy OOydYarOUIIUXCS
CIIOCOOHOCTH aJanTHPOBATHCS K HW3MEHEHHUSM JMHAMUYHO pPa3BUBAIOILIETOCS
COBPEMEHHOT'O0 MHPA.



buonorust Ha ypoBHE cpemHero o6miero oOpa3oBaHUS 3aHUMAET Ba)KHOE
Mecto. OHa obecrieunBaeT (opMHUpPOBaHUE y OOYYAIOMIMXCS MPEICTABICHUN O
HAy4YHOM KapTUHE MHpa, paclIMpsieT U 0000IIaeT 3HAHUSI O KUBOW Mpupone, €&
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid M SBOJIOIUHU, CO3JAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(GyHKIMOHAJIBFHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO U Oe3omacHOro obOpasa
YKU3HH, HKOJIOTUYECKOTO MBIIUICHHS], IGHHOCTHOTO OTHOIIICHUS K dKUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOIOTUSl UMEET TAKXKE JIJISl PEIICHUs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJa4  CpeaHero  oomero o0pa3oBaHUsA,  CONHUAIM3AINU
oOyuaronuxcs. M3yuenue 6uoioruu o0ecneunBaeT yciaoBUs A (popMHUpOBaHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX H HWH(POPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX Yy4€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE NOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ul ONpPENENICHHUS IMOAXOJ0B K OTOOpY U
CTPYKTYPUPOBAHHMIO €r0 COJAEp’KaHWsA, IMPEACTaBICHHOIO B IIporpamme II0
OMOJIOTHH.

OT10op conepxkanus yueOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypOCOOOpPa3HOTO IOJXO0Ja, B COOTBETCTBUU C
KOTOPbIM OOy4YaroIIHecs: JOJKHBI OCBOMTH 3HAaHHWA W YMEHHs, 3HAUUMBbIC IS
dbopmupoBaHusi 00IIEH KyJIbTYphl, OMNPEACISIONIME aJeKBaTHOE TIOBEJACHUE
YyeJoBeKa B OKpYKarolleld MPUPOJHOU cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
JKU3HU U MpaKTUUYECKoW AesTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHThI COJIEPkKaHUsI, KOTOPbIE CITYKAaT OCHOBOM JIJIsi POpMUPOBAHUS
NPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPUEHTAIMSAX  JUYHOCTH,  CIOCOOCTBYIOIIMX  T'yMaHHU3alUuu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKkTypupoBaHHE COEpXKaHUS y4yeOHOro Marepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € Y4YETOM MPUOPUTETHOTO 3HAYEHHUS 3HaHMH 00
OTJIMYUTENbHBIX OCOOCHHOCTSX KUBOM MPUPOJIbI, O €€ YPOBHEBOM OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOLIUE COAEpKATENbHbIE JIMHUN: «bruonorus kak Hayka. Metozasl
HAy4YHOTrO TO3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak
Ouonoruyeckas cucrema», «CucreMa ¥ MHOrooOpasue OpraHM4ecKOro MHpay,
«IBOIONMS KUBON NPUPOJB», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.

[enp uzyueHus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra M NPUOOPETEeHHE YMEHHU
UCIIOJIb30BaTh ATH 3HAHMS MJIs TPAMOTHBIX JEHCTBUII B OTHOIIEHHWU OOBEKTOB
KUBOU MPHUPOABI M PEIICHUS Pa3INUHbIX KU3HEHHBIX MPOOIIEM.

Jloctmxenue nenu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBom
YpOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIIUX 3a/1ay:



OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl 3HAaHUM O OMOJOTMYECKHUX TEOPHSIX,
YUEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, IPAaBUJIaX, CIyXKallluX OCHOBOU
Ui (popMHpOBaAHUS MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHMHE MHUpA, O
METOJIaX Hay4YHOI'O MO3HAHMs, CTPOEHUH, MHOI000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHMU3AlMH, BBIIAIOIIUXCS OTKPBITHSIX U COBPEMEHHBIX
UCCJIEJOBaHMSIX B OMOJIOTHH;

(GopMupoBaHHuEe y OOY4YaIOIIMXCSl MO3HABATEIbHBIX, MHTEUIEKTyaJIbHbIX W
TBOPUYECKUX CIOCOOHOCTEW B Mpoliecce aHalu3a JAaHHBIX O MyTAX Pa3BUTHUS B
OMOJNIOTHH HAyYHBIX B3IJISIOB, MW M MOAXOAOB K M3YYEHHUIO JKUBBIX CHUCTEM
pa3HOro YpPOBHS OpraHU3aIuH;

CTaHOBJEHHE Yy oOywarommxcsa oOmeil KyabTypbl, (GYHKIIMOHAIBLHOU
TPaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATH M OIICHUBATH SBICHUS OKPY>KAIOIIETO
MHUpa KUBOW MTPHUPOAbI HAa OCHOBAaHUHM 3HAHWM W OIBITA, TOJYYEHHBIX MPHU
U3y4E€HUU OMOJIOTHH;

¢opMupoBaHue y OOydalOIIMXCSl YMEHUHA WIUIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUYECKOH NEATEIbHOCTH YEJIOBEKa, PAa3BUTHU
COBPEMEHHBIX MEIULIMHCKUX TEXHOJOTUN U arpoOMOTEXHOIOTHif;

BOCIUTAHHUE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHUS YEJIOBEKOM YKHBOU
IPUPOJIbI, HEOOXOIUMOCTH OEPEKHOTO OTHOLLEHUS K HEH, COOIIOIEHUST STHUECKUX
HOPM IIpU IIPOBEJECHUHN OMOJIOTUYECKUX UCCIIEI0BAaHUM;

OCO3HAaHUE IICHHOCTH OWOJIOTMYECKUX 3HAHWHM [Isl TOBBIIMICHUS YPOBHS
IKOJIOTUYECKOH KYIBTYPHI, A1 (GOPMUPOBAHHS HAYIHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLIGHKH TIOCJIE/ICTBUN CBOEH JEATETLHOCTH MO OTHOIIIEHUIO K OKPYXKAOIEH cpesie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHU M.

B cucreme cpennero oOuiero o6pasoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSl 00s3aTElIbHBIM YYEOHBIM NPEAMETOM, BXOASIIUM B
cocTaB IpeaMeTHOU obnacTi «EcTrecTBeHHO-HAYUHBIE TIPEIMETHDY.

Jlist u3ydenusi OMoJaoruu Ha 6a30BOM YpOBHE CPEIHETo o0Iero oopa3oBaHus
orBoguTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hegemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (Gpuiocopueit, ITUKON, ICTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl O3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHHe, KiIacCHU(pUKAIMs, MOJCITUPOBAHUE, CTaTHCTHYECKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapBun, I'. Menaens, H. K. Konbios, [x. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NIpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

Kusble cuctembl (OMOCUCTEMBI) KaK IpeaMeT u3ydeHusi ouosorun. OTinuue
YKUBBIX CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHU OpraHU3alUU OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBI.

JlemoHcTpanum:

Tabnuipl U cxembl: « OCHOBHBIE MPU3HAKK KU3HU», « YPOBHU OPTraHU3ALUU
YKUBOU IIPUPOIBI».

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPOAJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaAJIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u ctpoeHre OenKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHI. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEPTUYHASL CTPYKTypa). XHUMHYECKUEe CBoilcTBa OenkoB. buojornyeckue
GbyHKUIHUU OENKOB.

depmeHTHl — Ouosiormdyeckue kartanuzatopel. CrtpoeHue (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpaTtHas crnemuduanocts. KodepmeHTsl. BuTamMuHbL
OTmuus PepMEHTOB OT HEOPTAHMYECKUX KaTaIM3aTOPOB.

YrneBompl:  MoOHOcaxapuabl  (TJIFOKO3a, pubo3a U J1e30KCHpu003a),
aucaxapuipl  (caxaposa, JaKTo3a) MW ToiMcaxapuiibl  (Kpaxmal, TJIMKOTEH,
1eJUTI0I03a). bronorndyeckue GyHKINM yTIIEBOIOB.



Jlununel: Tpurauuepuasl, (Qochonunuasl, crepouasl. [uaApOPHIBHO-
rupodoOHbie  cBoiicTBa. buonornyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
YTJIE€BOA0B, OEJIKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucnorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
HyKJIenHOBBIX Kucjot. Ctpoenue u ¢pyukiuu JJHK. Ctpoenne u pynkuun PHK.
Bunasl PHK. AT®: ctpoenue u GpyHKIIHIH.

[utonorus — Hayka o kietke. Kietounas teopus — nmpuMep B3aUMOIEUCTBHUS
uzei u (akToB B HAYYHOM MO3HAHUHU. METO/IbI U3YyUCHHS KIETKH.

Knerka kak menoctHas >kuBasg cuctema. OOIIMe MNPU3HAKH KIETOK:
3aMKHyTas HapyXHas memOpana, moisiekyasl JIHK kak renernueckuil ammapar,
CUCTEMA CUHTE3a OeJKa.

Tunel KJIETOK: JyKapuoTH4YecKas U Mpokapuothyeckas. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
DYKApUOTUYECKOW KIIETKU. OCHOBHBIE OTIWYUS PACTUTEIBHOM, >KUBOTHOU U
IrpUOHOM KIIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TJTMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [luTomnasma u eé
opraHouibl. OgHomemMOpanHbie opradoubl kietku: JIIC, ammapat I'onbmxw,
nu30coMbl. [10yaBTOHOMHBIE OpPraHOMIbl KIETKU: MHUTOXOHAPHH, IUIACTHIBL.
[Ipoucxoxknenne MUTOXOHApUM u mactua. Buasl tuactun. HememOpanHbie
OpraHOWJIbl KJIETKUA: pPUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKH. OYHKIMKA OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHncTpanum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM IPUPOIEH.

Tabmuubr u cxembl: «llepuognyeckass TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbI OeliKkay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. JJHK», «CtpoeHne MoyeKybl
AT®», «CtpoeHne 3yKapuOTHYECKON KIETKW», «CTpOEHHE JKMBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHOM KIETKN», «CTpoeHre IPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue sapa KIETKN», « Y IIeBOAb, «JIMnuasn.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHMM, SKCIEPUMEHTOB, MHUKpPOIpEnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaJIUTUYECKONW AaKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.



JlaGopatopHass pabotra Ne 2. «M3ydeHuwe CTpOEHHUS KIETOK pacTeHUil,
YKUBOTHBIX M OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEernaparax M HX
OMHICAHUEY.

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOMeH BEIIeCTB, WU METa00IM3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMUJIISIUS (SHEPTeTUYeCKHii OOMEH) — JBE CTOPOHBI E€AMHOrO Ipoliecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPrUM B MOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BemecTB: aBTOTpoQHBINA U reTepoTpodHbIid. Pons dpepmenToB
B 0OMEHE BEIIECTB M MPEBPAIICHUN YHEPTUHU B KIIETKE.

®otocunre3. CperoBas u TemHOBas (a3pl  (oTocuHTe3za. Peakuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A JJIsl KUZHU
Ha 3emiie. Biusinue ycnoBuil cpeapl Ha (DOTOCHHTE3 U CHOCOOBI MOBBIIICHUS €0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUI.

XeMOCHHTEe3. XEMOCUHTE3UpYIoIIe 0akTepuu. 3HaUYeHUE XEMOCUHTE3a s
YKU3HH Ha 3emie.

DHepreTrueckuii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHUE U
aKKyMYJIUPOBAaHHE DHEPrUd B KIETKE. OTambl SHEPreTUYECKOro OOMeEeHa.
['mukonu3. Bpoxkenwe u ero Buabl. KuCIOpoaHOE OKHUCIEHUE, WU KJIETOYHOE
JIbIXaHUE. OkucnutenbHoe dbochopunupoBaHue. OddexTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reneruueckoil wHGoOpMallMU B KIETKE. | €HETMYECKUM KOO U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuHTe3 PHK. Tpancnsuusa — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponbs pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl sxu3Hu — Bupychl. Ucrtopust otkpeitust Bupycos (. .
HBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M IKMU3HEHHOTO IIMKJIAa BUPYCOB.
bakrepuodaru. bonesnu pacreHuidd, KUBOTHBIX U YEJIOBEKAa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — Bozoyaurens CIIM/]a.
OOpatHast ~ TpaHCKpuWIlIUs, peBepTaza W  uHTerpaza. lIpodunakrrka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JdeMoHCTpaum:

[Toptpetsr: H. K. Konsuos, /1. 1. iBanosckuii, K. A. Tumupsses.

Tabnuipel U cxembl: «Tunbl nutanusy, «Metadboauszm», «MUTOXOHIPUSY,
«HepreTudyeckuii oomen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«CTtpoeHue U PyHKIIMOHUpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuit komy,
«Bupyce», «bakrepuodarn», «Ctpoenne u xuzHeHHbld nukia Bupyca CIIN/a,
oakTepuodaray, «Pemnukanus JTHK.

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy,
«buocuntes 6enkay, «CTpoeHne KIETKn», Mojiesb cTpykTypsl JJHK.

Tema S. PasmHoKeHHe M HHAUBUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KrneTtouHnplii UK, WM JKU3HEHHBIM NWKIT KiIeTku. WHTepdaza u MHTO3.
[Ipomeccrl, mpotekatomue B uHTepdaze. Perumkanus — peaknus MaTpUIHOTO
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cuareza JIHK. Ctpoenne xpomocom. XpOMOCOMHBIM HabOp — KapUOTHIL
JIMTION THBIN M TalUIOMJIHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{utonornuyeckue OCHOBBI PAa3MHOKEHHSI W  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHHU3MOB.

Henenue knetku — muto3. Craaum murtoza. IIpoueccel, nmpoucxonsimue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHMYECKUI CMBICT MUTO3A.

[Iporpammupyemast rubennb KIETKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTAaHU3MOB: OECIoJIoe U T0JIoBoe. Buasl Gecrionoro
Pa3MHOXKEHUS: JICJICHUE HaJBOE, IIOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
CIIopooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHUE. VICKyccTBeHHOE KIOHMpPOBaHUE
OpPraHU3MOB, €r0 3HAYEHUE JIJIsl CEJICKIIUH.

[TonoBoe pa3MHOXKEHKE, €ro OTINYUS OT OECIOJIOrO.

Meito3. Cramuu meiio3a. IIpouecchl, mpoucxonsiine Ha CTaausx MeENo3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbici U
3HAYEHHUE MENO03a.

["ameTorenes — mporecc 0Opa3oBaHUsI TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbie >Keae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHE3.
OCcoOEHHOCTH CTPOCHHS SHUIEKIETOK U criepMaTo30uaoB. OIIoJ0TBOPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTue (OHTOreHe3). OMOpHOHAIbHOE Pa3BUTHE
(amMOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHSl Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpyssnus, opraHorene3. IloctamOpuoHanbHOe paszBuTue. TUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpAMOE, HempsiMoe (JIMYMHOYHOE). BrausHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJICTBA.

Poct u pa3Butue pacreHuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHH, CTAINH PA3BUTHSI.

JlemoncTpanum:

Tabmuubr u cxembl: «DOpMBI Pa3MHOXKEHUS OPTaHU3MOBY, «JIBoitHOE
OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHUil», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne xkieTku Oaktepuit», «CTpOeHHE TIOJNOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiit mukm», «Permmukanus JTHK», «Mutos»,
«Menos», «IIpsamoe u HenpsAmMoe pa3BUTHEY, «] aMeTOreHe3 y MIIEKOMUTAIOIINX U
4eJI0BeKa», «OCHOBHBIE CTAJIMU OHTOT'E€HE3a».

O6opynoBaHue: MHUKPOCKOTI, MUKPOIIpenapaThl «CriepMaTo30U/1bl
MJIEKOIUTAIONIEeTo», «ShleKIeTka MiekonuTaromero», «Kapuokunes B KieTKax
KOpelika JIyKa», MarHuTHas MoJeNib-alnmuiukanus «Jlejgenue KIeTKu», MoJielb
JIHK, Mmonenb meTtadazHoit XpOMOCOMBI.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PadoThI:

JlaGoparopuas pabora Ne 3. «HabOmomeHume MuUTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIpENapaTax.

JlaGopatopHas pabora Ne 4. «/3ydeHme CTpOEHUS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOMpenapaTax.



Tema 6. HacjiecTBEeHHOCTh U M3MEHYHUBOCTH OPraHMU3MOB.

[Ipenmer u 3amaun reHeTuku. Mctopus pa3BuTHs reHEeTUKU. Poib nutonoruu
U 3MOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam poccHCKUX M 3apyOeKHBIX
Y4E€HBIX B pa3BUTUE TEHETHKU. MeToJapl TeHeTUKU (THOPUAOIOTUYECKUM,
UTOTEHETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCcKuil). (OCHOBHBIE TI'€HETHYECKUE
NOHATHS. ['eHeTHnYecKas CHMBOJIMKA, UCIIOJb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTAaHOBIECHHbIE . Menaenem.
MoHorubpuHOe CKpemurBaHue. 3aKOH €IWHO0-00pa3us THOPHIOB TIEPBOTO
nokoneHusd. [IpaBuno JOMUHUpOBaHUS. 3aKOH pacCUICIJICHUS IPU3HAKOB.
['unioresa yuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JluruOpugHoe  CKpemMBaHWE. 3aKOH  HE3aBHCHMOTO  HACIEIOBaHUS
npu3HakoB.  [luToreHeTMUeCKUE€  OCHOBBI  JUTHOPUAHOTO  CKpEIIUBAHUS.
Ananusupymoliee ckpenpanue. Fcrnonp30Banne aHaIM3UPYIOIIETrO CKPEIMBaHUSA
JUTSI OTIPEICIICHUSI TEHOTHIA OCOOH.

CueryienHoe HacneioBaHue TmpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBAaHUIO I'eHOB. HapylieHue cueruieHus TeHOB B PE3yibTare
KPOCCUHIOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTnuecKkue KapThl.

['eneTuka mosia. XpoMOCOMHOE ONpEAEsICHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omoramerHele W reTeporaMeTHele OpraHu3Mmbl. HacienoBaHue
MIPU3HAKOB, CIICTUIEHHBIX C MOJIOM.

N3MeHunBOCTh. BBl ”3MEHUYNBOCTHU: HEHACIIECICTBEHHAS! U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOU(DUKAIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIi psil 1 BapualluOHHAST KpUBAS.
Hopma peakuuu npuszHaka. KonnyecTBEHHBbIE M KAaYE€CTBEHHBIE MPU3HAKH U HX
HOopMa peakiuu. CBolicTBa MOAU(DUKAIIMOHHONW U3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUNHMYECKas, W3MEHUYMBOCThb. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMPOIECC — OCHOBA KOMOWHATUBHOU
U3MEHUYMBOCTU. MyTarnmoHHast u3MeHUYnBOCTh. Kitaccudukanust MmyTaiuii: TeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MPUYUHBI MyTaluii. MyTareHHbIe (aKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HaciIeACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka uyenoBeka. Kapuorumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YyeJIOBeKa: TeHCAIOTHYCCKUM, OJTM3HEIOBEIN, IIUTOTCHETHYCCKUM, OMOXUMUYCCKUI,
MOJICKYJISIPHO-T€HETUUECKH. CoBpeMeHHOE ONpENICIICHHE TE€HOTHUIA!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUMUPOBAHUE, B TOM YHUCJIE C MOMOIIBIO
[T1{P-anamm3a. HacmencTtBennnsie 3a00JjieBaHUS 4YeJIOBEKAa: TEHHBIC OOJIC3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTnueckue UM TreHepatuBHble MyTauuu. CTBOJOBbIC KIETKU. [IpuHIUIBI
3I0POBOTO 00pa3a KU3HM, TUATHOCTUKH, TPOPMIAKTUKA U JICUCHUS Te€HETUYECKUX
Oone3Heil. MenuKo-TeHeTHYecKoe KOHCYJIbTHPOBaHHE. 3HAYCHHE MEAUIIMHCKON
T€HETUKHU B MPEJOTBPAIECHUH U JICUCHUN TeHETHYECKUX 3a00JI€BaHNUN YEIOBEKA.



JleMoHCTpauM:

[Toptpetsl: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuubt u  cxembl:  «MOHOTHOPUIHOE  CKpEIIMBAHME U €TI0
LHATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTON€HETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  Tamer», «JlurubpumHoe  CKpellrMBaHHE,
«llutonornyeckue  OCHOBBI  JUTMOPUAHOTO  CKpeluBaHus»,  «Mehos3y,
«B3auMoznencTBue ajleNbHBIX T'€HOB», «l'€HeTHMYecKne KapThl paCTEHUH,
KUBOTHBIX M 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HacCIeIOBaHMUS,
CUCIUIEHHOTO C mnoyiom», «KapuoTumsl uyenmoBeka © KUBOTHBIX», «Buubl
U3MEHUYHMBOCTHY», «MoauduKanroHHas W3MEHYHBOCTH», «HacmemoBanue pesyc-
bakTopa», «I'eHeTrKa rpynn KpoBu», « MyTallMoOHHas U3MEHYHUBOCThHY.

O6opynoBaHue: MoJeNnu-anmiukanun «MOHOTUOpUIHOE CKpEUIMBaHUEY,
«Hemonunoe nmomuHupoBaHuey, «JurnbpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKOI U MHKporpenapar «Jlpozodumia» (Hopma, MyTanuu
(dbopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM.

JlaGopaTopHblie U NpakTUH4YecKUue padoThbl:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTUOPUIHOTO U
JUTHOPUHOTO CKPEIIUBAHUS Y TPO30(HIbI HAa TOTOBBIX MUKPOIIPEIapaTax.

JlaGoparopHas padota Ne 6. «M3ydyenne MoauuKalIMOHHOW M3MEHYHBOCTH,
ITOCTPOCHUE BAPUALIMOHHOIO PSAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabota Ne 7. «AHanu3 MyTauuil y apo30¢Quiibl Ha TOTOBBIX
MHUKPOIIPENApATAX ).

[IpakTuueckass pabora Ne 2. «CocraBieHuEe W aHaJIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa W MPOLECC. 3apOXKICHUE CEJIEKUUU U JOMECTHUKAIIUS.
Yuenue H. W. BaBumoBa 0 1eHTpax MPOUCXOXKIACHUS U MHOTo0Opas3us
KYJbTYPHBIX pacTeHUM. LIeHTpbl MPOUCXOXKAECHUSA AOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METOJIbI CeJIeKIUuU. MacCOBBIN U MHANBUYATbHBINH OTOOPHI B
CEJIEKIIMM pAcCTEeHUW U KUBOTHBIX. OllEHKAa 3KcTephepa. bIu3KopocTBEHHOE
ckpemuBanue — WHOpuAWHT. Ywucras nuHusA. CKpelmyBaHWE YWCTHIX JIUHUMH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelllMBaHWE — ayTOPUIMHT.
Otpanénnas rtulOpuauzauus u €€ ycrnexu. VCKycCTBeHHBIM MyTareHes U
MOJIYyYCHUE TIOJNUIUIOUAOB. JIOCTHKEHUA CENEKIMU PACTEHUH, KUBOTHBIX U
MHKPOOPTAHU3MOB.

buoTtexHonorus kak oTpacib MPOM3BOACTBA. |'€HHAs HMHKEHEpUs. ITarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
nHxeHepus. Kietounsle KylbTypbl. MUKPOKIIOHAIBHOE PAa3MHOKEHUE PACTEHUM.
KinonupoBanue BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okosornyeckue W dtudyeckue  npodsmembl. MO  —  reHermyecku
MOU(ULIIMPOBAHHBIE OPTAHU3MBI.
JemoHCcTpanuu:
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[Toptpersr: H. M. Basuios, M. B. Muuypun, I'. JI. Kapneuenko, M. O.
HNBanHoB.

Tabmuubl 1 cxembl: kKapta «lleHTpbl MPOUCXOXKAECHUS U MHOTOOOpasus
KYJBTYPHBIX pacTeHui», «[lopoasl 1OMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «OTnanéHHas rudpuausamnus», «Padotel akagemuka M. ®@. liBaHoBay,
«Ilomumnougus», «OO0beKThl OuoTexHosnorun», «Kierounsie KynbTypel U
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».

JlaGopaTopHblie ¥ NpaKkTUYecKUue padoThbI:

Okckypcust «OCHOBHBIE METOJAbl UM JOCTHIKEHHUS CEJICKIMU PAcTEHUU U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, J1abOpaTOpUIO
arpOyHHUBEPCUTETA WM HAYYHOTO IIEHTPA)».
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11 KITACC

Tema 1. DBoIIOLIHOHHASE OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOLMOHHOW TEOPUU. ODBOJIOLHUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa ABOMOIMU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJOTHUYECKON JIETOMHCH, TEPEXOIHbIE (OPMBL.
buoreorpadudeckue: cxoncTso u paznnure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHONOrMYecKre: CXOACTBA M pa3iuyusi SMOPHOHOB pa3HBIX BHUIOB
NO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTUYHbIE,
pPYJIMMEHTapHBbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y BcCex
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbuikyn BO3HUKHOBEHHMS
napBuHU3Ma. JIBHKYIIUME CHUJIBI SBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIEIEHHAs W3MEHYMBOCTD,
O0opb0a 3a CylecTBOBaHKE, €CTECTBEHHBIM OTOOD).

Cunrernueckas Teopus sBosonuu (CTI) u €€ 0OCHOBHBIE MOJIOKEHUS.

MukposBosonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTalMOHHbBIN
npolecc U KOMOWHATHBHAas W3MEHYMBOCTb. [lOMynsiiMOHHBIE BOMHBI U Jpeud
reHoB. M30auus 1 MUrpanus.

EctecTBeHHbII 0TOOp — HampaBisitouMii  ¢gakrop 3Bojouud. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BotoUUU. [Ipumepsl
MPUCTIOCOOJICHUI Yy OpraHu3MOB. ApoMoph03bl U UIUO-aJaNTaIHH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHOBHBIE  (QOPMBI
BUI000pa30BaHus: reorpaduyeckoe, IKOJIOTHIECKOe.

Makpossomoniust.  PopMbl  3BOTIOLUMU:  (UIETUYECKas, JAUBEPreHTHAs,
KOHBEpreHTHasi, napaienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IponcxoxIeHne OT HeCleUUaTM3UpOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs padalysl.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrouiep, A. H. CeBeprios.

Tabnuup! u cxembl: «Pa3BuTHE OpraHNnyecKoro Mupa Ha 3emiie», «3apoIbIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyliecTBoBaHue», «EcTecTBeHHBIM 0TOOP», «MHOrooOpa3ue COpPTOB PACTCHHI,
«MHuoroobpasue opoJ JKUBOTHBIX), «ITormynsum, «MyTannonHas
U3MEHYHUBOCTHY, «Apomopdosby, «Unnoamanrammm», «OOmIas aereHepanusy,
«/IBmxkymme cunsl dBomoonun», «Kapra-cxema wapumpyra nyremectBus Y.
Hapsunay», «boppba 3a cymectBoBanue», «lIpucmocoOI€HHOCT, OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHIECKOE BUT000PA30BAHUE.
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OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPAaCKH,
Ha0Op IUIONOB U ceMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIECHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIE HaIlpaBICHUS IBOJIIOIUNY», 00BEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra IO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJuleKuus «DopMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX W pacTeHWi», Monenb ammumkauus «llepexpéct
XpOMOCOM», BIaxHble Tmpenapatel «Pa3zButne HacekoMmoro», «Pa3Butue
JSATYIIKWY, MUKporpenapat «/[pozoduna» (Hopma, myTranuu (GOpMbI KPBUIbEB U
OKpPACKH TeNa).

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTopuas padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OJIOTHUECCKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanue npucCnocOOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE KU3HU Ha 3emure.

JloHay4yHBlE€ TPENCTABICHHUS O 3apOKJICHHUM >XKU3HU. HaydHble THMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XUMUYecKas
3BOJIIOLIMA. AOHOTEHHBIM CHHTE3 OPraHMYECKHX BEIIECTB U3 HEOPTaHWYECKUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHNE XUMHAYECKON 3BOIroIMK. HadanbHbIe 3Talbl
ouonornyecko sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE MPOTOKJIETKU. llepBbie KIETKM W WX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxen. Apxeickas u
npotepo3oiickast dpbl. l[laneo3olickas spa u €€ mepuoibl: KEMOPUUCKUH,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa u €€ nepuoabl: TPHACOBBIN, FOPCKUH, MEJIOBOIA.

KaiiHo3oiickags »d3pa W €€ TMepuoAbl: IMMAJCOr€HOBBIM, HEOTCHOBBIMH,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTEIBHOIO U >KUBOTHOIO Mupa. ApoMopdo3bl y pacTeHUuH u
XKUBOTHBIX. [TosiBNIEHNE, pacuBET U BBIMAPAHUE TPYIIT KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaXkeHue 3BOMOUHMH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

DBOJIIOLIMA YeNIOBEKa. AHTPOIIOJOTHS KaK HayKa. PazBuTue npeacraBiieHuil o
MPOUCXOXKJIEHUN YeJoBeka. Mertoapsl H3ydeHusi aHTpororenesa. CxojactBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YeI0OBEKa.

JBwxymue  cuiabl  (pakTtopsl)  aHTpomnoreHe3a.  HacneacrtBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbI 00pa3 KHU3HHU,
U3rOTOBJICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEUb.

OCHOBHBIE CTa MM W BETBU 3BOJIOLMHN YEIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbld, YemoBek npsMoxonsamuii, YesnoBek HeaHAepTalbCKuM, YenoBek
pazymHblii. Haxonku mcCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHSA, 00IacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY AU
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Yenoseueckue pacel. OCHOBHBIE  OOJbBIIME  pachl:  €BPOMEOUAHAS
(eBpaszmiickasi),  Herpo-aBcTpajoujHas  (dKBaTOpUalbHasi),  MOHTOJIOMIHAS
(a3uaTcko-aMepuKkaHckasi).  UepTbl  MNPUCHOCOOJIEHHOCTH  TMPEJCTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4EIOBEYECKHX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JapBuH.

Tabmuiel 1 cxembl: «Bo3nukHoBeHnne ComaHeuHO# cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <« KHBOTHas  KJeTKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHass CHCTEMa OPraHUYECKOIO MUpPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJTOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJIOIMYECKMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI'0 4eJIOoBEKa», «/IpeBHeimme ironw», «/peBHue moam», «llepbie
COBPEMEHHBIE JTI0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mymsku  «l[Ipoucxoxnenne — yemoBeka»  (OHOCTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEaHIepTaiblla, KPOMAHBOHIIA), CJIENKU WU
U300paKeHHsI KaMEHHBIX OpYAMH MEepBOOBITHOIO YEJIOBEKa (KaMHH-YOMIEpPHI,
pyommra, ckpebiia), TEOXpPOHOJOTHYECKas TaliuIa, KOUICKIUS «DopMbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUI».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktuueckast pabota Ne 1. «/M3yyeHue UCKOMAEMbIX OCTAaTKOB PACTEHUU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WM KPAeBEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIas cpeaa.

DKOJIOTHs KaK HayKa. 3aJa4yd ¥ pa3fenbl 3KOJOTHA. MeTObl 3KOJIOTMYECKUX
VCCJIETOBAHNM. DKOJIOITMYECKOE MUPOBO33PEHHE COBPEMEHHOTO Y€EJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyILHAs, MOYBEHHAs,
BHYTPUOPTaHU3MEHHAS.

Okonoruueckue (akTopel. Knaccudukarmusi 5KoJ0OTHYECKHX (HaKTOPOB:
abuoTHueckue, OHOTHYECKHME M aHTpONOreHHble. JlelcTBUE HSKOJIOTMYECKUX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOGuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DoTOonepruoan3M.
[Ipucnocobnenusi OpraHu3MOB K  JIEWCTBUIO  aOMOTHYECKHX  (PaKTOpOB.
buonornueckue puTMBI.

buotnueckue (hakTOopHI. Bunbl OMOTUYECKUX B3aUMOJICUICTBUA:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyajau3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJIEOHMYECTBO). AMEHCAIM3M,
HeUTpa3M. 3HaueHHE OWOTHYECKUX B3aMMOJCUCTBHM IS CYIICCTBOBAHUS
OpPTraHHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyjasuud. OCHOBHBIE IOKa3aTENH
NOMYJSILMN: YHMCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMyuKa YUCIEHHOCTH MOIYJISIUN U €€ PeryJIsius.
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JleMoHCTpauM:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuubl u cxemsl: kapta «[Ipupognsie 30Hb1 3emum», «Cpeabl oOUTaHUS
opranusmoBy», «®Potonepuoauzm», «llomynsuun», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTU NOMYJISUU HHPY30puu-Tyhenbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopaTtopHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHUHN U3
Pa3HBIX MECT OOMTAHUS.

JlaGopatopHas padota Ne 4. «BnusiHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckas padota Ne 2. «Ilocyér NI0THOCTH NOMYJISUUNA pa3HbIX BUOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1miecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OUOIEHO3a: BHUIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenasi). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okosorudeckue cuctemsl (3kocucteMsl). IlonstTe 00 »skocucteme u
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPIUU B HKOCUCTEME.
Tpoduyeckue (mumieBble) YPOBHM SKOCUCTEMbI. [IMIleBble 1LI€EMM U CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI: OMoMacca, MPOAYKIHS. DKOJIOTHMYECKUE
nupamMubl: TMPOAYKLUHH, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOWYHBOCTD, CAMOpETyIsnusi, pazsutue. CyKieccus.

[TpupoaHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEK. DKOCHCTEMa XBOMHOTO
WIA ITUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOr€HHBIE ~ IKOCUCTEMBL.  ATPO3KOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak ¢akrtop ycroiumBocTu 3KocucteM. CoxpaHeHHe
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

Yuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcobeHHOCTH OMochepbl Kak
rno0anbHON 3KocucTeMbl. J[uHammuueckoe paBHOBecHe M oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThI BemiecTB U OMOTCOXUMHUYECKHIE IIMKIJIBI JIEMEHTOB (yriepoaa,
azota). 30HAIBHOCTH Orochepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emiin. AHTPONIOTCHHbIE U3MEHEHHUs B Ouocdepe.
['1o6anbHbIE YKOTOTHYECKUE TTPOOIIEMBL.

CocylecTBOBaHUE MPUPOIBI 51 YEJI0BEUYECTRA. Coxpanenue
Oropa3zHoo0pasus Kak OCHOBa yCTOMUYMBOCTH Ouocdepsl. OCHOBA pallMOHAIBLHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M WX HCHOJb30BaHue. JlocTrkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.
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JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHanckuii.

Tabmunpl u cxemsl: «[lumeBrple nenm», «bUOIEHO3: COCTaB M CTPYKTypay,
«I[Ipupoansie coobuecTBa», «llennm nuTanusa», «IDKoJOrMYecKas NUPaMUIay,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JiEca», « IKOCHCTEMA
XBOMHOrOo seca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepnsie
aAHTPOIIOTEHHBIC  BO3JCUCTBUSA Ha Hpupony», «BaxHelmme HCTOYHUKU
3arpsi3HEHHs BO3/lyXa W IPYHTOBBIX Boa», «[louBa — BaxkHEHIIas COCTaBISIOMIAs
ouocdepo», «PakTopsl aerpaganuu nousy, «llapaukoBsiii 3pdexTy, «DakTophl
paZoOaKTUBHOTO 3arpsizHeHusi Ouocdepb», «OO0mas cTpykTypa Ouochepb,
«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi,
«KpyroBopot yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJielb-anmukanus «TunuuHble OHOLIEHO3bI», TepOapuii
«PacturenbHble coobmiecTBa», kKomiekuuu «buonenosy, «Bpeaurenu BakHenmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAcTeHUH W
YKUBOTHBIX, MPUHAICKAIIME K Pa3HBIM SKOJOTMYECKUM TIpyIIaM OJHOIO BHJA,
Kpacnas xnura Poccuiickoit ®enepauuu, H300paxeHHUs] OXPaHAEMbIX BHJIOB
pacTeHUl U )KUBOTHBIX.

[DIAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA IIPOTPAMMBI 11O
BMOJIOTMN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHIA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K pPE3yIbTaTam
OCBOCHHUs  OOydYalolMMHUCA TporpaMM CpeaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.
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JIMYHOCTHBIE PE3YJBbTATDBI

B cTpykType JIHMYHOCTHBIX PE3YyJbTATOB OCBOEHUS Npeamera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABIISIONINE: OCO3HAHUE OOYYAOIIMMUCS POCCUHCKOMN
IPaKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPE/IENICHHI0, HajJu4yhe MOTHUBaUUU K  OOy4YeHHI0  OHOJOoTruH,
L[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJICHUNW JUYHOCTHU HAa OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAUIUN Pa3BUTUA OUOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESITENbHOCTH [I€EHHOCTHO-CMBICJIOBBIMH YCTAHOBKAaMH, MPUCYIIUMH CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIUYHUE HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KUZHEHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonaorus» AOCTUTAIOTCA B
CAMHCTBE Y4YEOHOW M BOCHUTATEIBHOW JCSATEIBHOCTHU B COOTBETCTBUU C
TPAJIULIUOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHU
MOBEJCHUSI U CIOCOOCTBYIOT TpOIIECCaM CAaMOIIO3HAHMS, CAMOBOCIHMTAHHS U
CaMOpAa3BUTHUsSA, PpA3BUTUA BHYTPEHHEH IIO3WLMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY U IIPABONOPSAKY, YEIIOBEKY TPYJa U CTApLIEMY IMOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickor deneparnuu, npupoae u
OKpYXKarolIEn cpelie.

JlnyHOCTHBIE pe3yibTaThl OCBOCHMsS ydeOHoro mpeamera «buonorusy»
JIOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO O0O0IeCTBa, PACHIUPEHHE >XU3HEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLECCE PEeaIu3allii OCHOBHBIX HAIPaBJICHUH
BOCIIUTATEJILHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHPOBAHHOCTH TPAKIAHCKOMN MO3UIIUNA 00YUaIOIIETroCs] KaK aKTUBHOTO H
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTRA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA W MPaBOIOPSJIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATCILHOCTH TIPH CO3TaHHUH
y4eOHBIX MPOCKTOB, PEIICHWH y4eOHBIX W TO3HABATENLHBIX 3a/1a4, BHITIOJHCHUU
OMOJIOTHYECKUX IKCITEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yUYUTHIBATh B CBOMX JICUCTBHSIX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IEHHOCTSIMU U
COIMAJIBHBIM TIOJIO)KCHHEM;
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TOTOBHOCTh K COTPYAHHUYECTBY B TMPOILIECCE COBMECTHOTO BBIMOJHEHHUS
y4eOHBbIX, TIO3HABATEIbHBIX M HCCJIENIOBATENbLCKUX 3a7a4y, YBAKHUTEIbHOIO
OTHOUIEHUS! K MHEHHUIO OINIMOHEHTOB IMpHU OOCYXIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOUN U BOJIOHTEPCKOM 1€ATEIbHOCTH;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS

chOpMHUPOBAHHOCTh poccuiickoi IPaKJaHCKOU UJCHTUYHOCTH,
NMaTpUOTU3MAa, YBaXXKEHUS K CBOEMY HApOay, YYBCTBa OTBETCTBEHHOCTH MEpE.
PonuHoy, ropmoctm 3a CBOM Kpad, CBOK PoawHy, CBOM SI3BIK U KYJBTYpY,
IPOLIJIOE U HACTOSIIIEE MHOIOHAIIMOHAIBLHOr0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJAHOMY HACJIEIUIO U MaMSATHUKAM MTPUPO/IbI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJIEHUE U
pa3BuUTHE OWOJOTHUH, TOHUMAHUS 3HA4YEeHHs] OWMOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3ammuTte (OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 CYy/Ib0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0O M MPUHUMATh OCO3HAHHBIE pElICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3/IJAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKO JINYHOCTH;

5) ¢usuueckoro BocnuTraHus, GopMHUpPOBaAHHUSA KYJIbTYPHI 3J10POBbS U
IMOLMOHAIBHOIO 0J1ArONOTyYHs:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro oobpa3a >KU3HU
(310poBO€  TIMTaHHWE, COONIIOJIEHWE TUTMEHUYECKMX TIpaBUJl W HOPM,
cOaaHCUPOBAHHBIM PEXUM 3aHATUM U OTIbIXa, peryispHas ¢usnyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOILICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHUMAHUE I[EHHOCTH TPABWI WHIWBUAYAIHHOTO ¢  KOJUJIEKTHBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOMIUX 37I0POBBIO M KU3HU JIIOICH;

OCO3HAHUE TOCIEICTBUI U HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOIEHUs
aJIKOT0Jisl, HAPKOTUKOB, KYpPEHUS);
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6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTepCTBa, TPYI0II00UE;

TOTOBHOCTh K AKTMBHOW JESITEIBbHOCTH TEXHOJIOTMYECKOW M COLMAIBHOU
HaIpaBJICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATDH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpEC K pa3IUyHbIM cepaMm npodhecCHOHANbHON JESTEIbHOCTH, YMEHHUE
COBEpIIAaTh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccudn | pealu30BbIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K O0Opa3oBaHUI0O W C€aMOOOpa3OBaHHMIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3KOJIOTUYe€CKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKHU 11€J1IeCO00pa3HOE OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKWU3HU Ha 3eMJie, OCHOBE €€ CYIII€CTBOBAHMUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKpY’KAIOLIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKUX MpoOjeM M IMyTed uX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh IMpUOOpETaeMble TpPU HU3YYCHUU OHOJIOTHH
3HAHMST W YMEHUS TMPU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PAIlMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHUE  MpaBWl  TOBEJEHHST B MPUPOJE,
HaMpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHUS B HKOCHUCTEMaX, OXpaHy BHUJIOB,
KOCUCTEM, OHOoCchepbl);

AKTUBHOE HEMNPUITHUE JCUCTBHUM, NPUHOCAIIMX BPEH  OKPYKaIOUIEH
MPUPOJIHON Cpelie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUUECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICHCTBUM U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
onbITa NEATEeIIbHOCTH AKOJIOTHYECKOMN HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTUIO B MIPAKTHUYECKOMN JIESITENBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKH, OCHOBAHHOI'O Ha JUAJOTe
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM U YHUTATEILCKOM KYJIbTYphl KakK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUDA;

NOHUMaHUE crneuu@uKkd OHOJIOTUM Kak HayKd, OCO3HaHUs €€ pOoJu B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeaCTaBICHUsT 00 OKpPYXaloleM MHUpPE KaK O €IWHCTBE MPUPOJIbI, YeJIOBEKa U
oOIecTBa, B TMO3HAHUM TPHUPOIHBIX 3aKOHOMEPHOCTEH M PEHICHHH MpoOJIemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJISI COBPEMEHHOW IMBHIIA3AIUU:
oOecrieueHuss HOBOTO YPOBHS PAa3BUTHS MEAUIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
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OMOTEXHOJIOTUH, CIIOCOOHBIX  peIlIaTh PEeCypCHble  NpOOJIEMbl  pPa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MTyTEeH BBIXOAA U3 INIOOAIBHBIX 3KOJOTMYECKUX MPOOJIEM U
o0ecrieyeHuss  Iepexoja K  YCTOMUMBOMY — pa3BUTHUIO,  PAlMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (HOPMHPOBAHHMIO HOBBIX CTaHAAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OWOJOTMYECKMX 3HAaHUW B LEJAX
NOBBILIEHUSI OO0IIEH KyJlbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM YacTu (PyHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3YYCHUH OHOJIOTHH;

ITIOHMMAHUE CYIIHOCTH METOJOB ITO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IOJIy4YaeMble 3HaHWs MJI aHauu3a Hu
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOIAIINX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCSA JAHHBIX C LIEJIbIO ITOJIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS IS
pelIeHus Mpo0JieM B PeasIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, T'OTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO NEATEIbHOCT NHANBUAYAIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIHOCOOHOCTh K  HENpPEpPbIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HaHMWA MO OWOJIOTUU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMHU.

METAINIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC T (OPMHPOBAHHUS MHUPOBO33PEHUS OOyYAFOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) OO0IeHayYHbIC TOHSTHUS, OTPAXKAIOIIUE
I[EJIOCTHOCTh HAyYHOW KapTHUHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHsl, SIBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONMOJeHWe,  HW3MEpPEHHE, OKCIEPUMEHT ©  JAPYTHX),
YHUBEpCaIbHBIC Yy4eOHBIC JeWcTBUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue GyHKIIMOHATBHON
IPAMOTHOCTH W  COLMAJIBHOW KOMIIETCHIIMM OOYy4YarolIuXcs, CIOCOOHOCTh
00yJaroITIXCsI HCITOJTH30BATh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MUPOBO33PEHYECKUE 3HAHUS W  YHUBEpPCAIbHBbIE Yy4eOHbIE JCHCTBHS B
[I03HABATEJIbHOU U COLMAIIBHON IIPAKTHKE.

MertanpenMeTHble pe3yJbTaThl OCBOCHHUS MPOTPAMMbl CpPEIHEr0 OOIIero
00pa3oBaHuUs JIOJDKHBI OTPaXkKaTh:

OBJaanenne YHHBEPCAJTbHBIMHA Yu4eOHbIMU NMO3HABaTEIbHbIMHU
NefCTBUSMM:

1) 6a3oBbIe JJOrHYECKHE e CTBUSI:

CaMOCTOATENLHO  (opMyIMpOBaTH W aKTyaJIU3UPOBaTh  MpoOJemy,
paccmMaTpuBaTh €€ BCECTOPOHHE;
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WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUA TPHEMBI JIOTHYECKOTO MBITUICHHUS
(amanm3a, cUHTE3a, CPaBHEHHMS, KiIacCU(pUKaAIIUU, 0O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTUYECKUX MOHATUM (BBIAENSATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C JIPYTUMHU MOHSATUSAMH );

ONpENENATh UETU JeATeNbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIEIISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OOBsICHEHUSI (DAKTOB U SIBJICHUI
YKABOW MPUPOJIBI;

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, EAyKTHUBHEIC, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMSI B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIIbHBIC CpeacTBa AN TPEACTaBICHHS
CYIIECTBCHHBIX CBS3€M M OTHOIICHWN B M3y4aeMbIX OMOJOTMUYECKUX OOBEKTax, a
TaKK€  MPOTUBOPEUMU  Pa3HOro  poja,  BBIIBICHHBIX B Pa3IMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIHICHHS MPOOJEMBbI C YYETOM aHAIU3a WMEIOIIUXCS
MaTepHaIbHBIX U HEMATEpUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B IESITEIIbBHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTaTOB
1EJISIM, OLICHUBATh PUCKU TIOCIIEICTBUMN ACSTEIbHOCTH;

KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCJIOBHUSIX  PEaJbHOTO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI,

pa3BUBATh KPEATHBHOE MBIIIICHUE TP PEIICHUH )KH3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U IPOCKTHON JESTEIBHOCTH,
HaBBIKAMM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TIOMCKY METOJIOB PEIICHHsI MPAKTUIECKUX 3a/1a4, TPUMEHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIb30BaTh PA3IMYHBIE BHUJBI JCSITEIIBHOCTH 10 TOJYYEHHUIO HOBOTO
3HAHMS, €T0 HWHTEPHpPETalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YYEOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIUATBHBIX TTPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUT MBIIIJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh W (OpPMYITUPOBaTh COOCTBEHHBIC 3a7adyll B 00Opa30BaTEILHOM
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3aaady,
BBIIBUTATh TUTIOTE3Y €€ peIlIeHUs, HaXOAWTh apTyMEHThI i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHN PEIIICHHUS,

aHAIM3UPOBAaTh TOJYYCHHBIE B XOJE peHICHHsS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MCHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYILIECTBIISATH IEJICHAINIPABICHHbBIN TOUCK MepeHoca CPEACTB M CIOCOO0OB
JENUCTBUS B MPOGECCHOHANTBHYIO CPEy;
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yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBbHYI0 U MPAKTUYECKYIO 00IacTu
KU3HEIEITeIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC UJIEH, MpeJjlararb OpUTrHHAIbHBIE MOJIXOJbl U PEIICHUS,
CTaBUTH MPOOJIEMBI U 3a/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHUKAX MH(POpMAIUK (TEKCTE Y4eOHOTro
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEpaTrype, OHOJOTHYECKUX CIOBapAX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax JaHHbBIX, B VIHTepHETE), aHAIM3UPOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUIOB U (POPM Mpe/cTaBICHUS, KPUTUUECKU OLEHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyIupoOBaTh 3aMpOChl U MPUMEHATh PA3IWYHBbIE METOJBI MPU TIOUCKE U
otbope Ouosorndeckoi MHMOpMau, HEOOXOAUMOM NIl BBIIIOTHEHUS YYCOHBIX
3ajady;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpYy aKTUBHOT'O MCIIOJIb30BaHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPaTh  ONTUMalbHYIO  (OpMYy  NpEICTABICHUS
ouonornyeckor uHdopmalmu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Ipyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
OMOoJOrnyeckod HHPOpMaLME: MNPUMEHATh XHUMHUYECKHE, (U3UYECKUe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (OpPMYyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCTIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BJQJIeTh ~ HAaBBIKAMH  PACIO3HABaHWA U 3aIUTHl  WH(DOpMAIIHH,
nH(OPMAITMOHHON 6€30MaCHOCTH JINYHOCTH.

OBi1aieHHe YHHBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

1) o6menmue:

OCYILECTBISATh KOMMYHHUKAIIUU BO BceX chepax *KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCUU TO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOMPOCHI, BBICKA3bIBAaTh CYXJCHHS OTHOCHUTEIHHO BBINIOJHEHHS MpeiaraeMon
3aJ]auM, YUYUTHIBATh MHTEPEChl U COTJIACOBAHHOCTH MO3ULMN JPYTUX yYaCTHUKOB
Jaora Wik TUCKYCCUH);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3TUYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOCH, MPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOI TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB.
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2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MIOHMMATh M KMCIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYAIBHOU
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (HOPM B3aMMOJIEHCTBUS MPHU PEIlIEHUH Yy4eOHOH 3a1auH;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBUM C Yy4€TOoM 0OOIIuX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHUCTBUM,
pacmpenenartb pojid ¢ y4€TOM MHEHHH Y4YaCTHHKOB, OOCYXJaTh pE3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIA/Ja M KaXJIOr0 YYaCTHHKAa KOMaHIbl B
00U pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKThI, OLIEHWBAaTh HJIEU C TMO3ULIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHUE, ObITh HMHUIIMATUBHBIM.

OgBy1aieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBHIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUU IIEJIEBbIE M CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIIUX;

CaMOCTOATENbHO OCYIIECTBIISATh MO3HABATEIbHYIO NIE€SATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa3oBaTeIbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOSITENIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsiieMbl C  Y4ETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTo MpeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTCHU;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUpPOBATh €ro, OpaTb OTBETCTBEHHOCTH
32 pEIICHMUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CHOoCcOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIUPOKOW JPYAUIUMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOW 0Opa30BaTENbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HAaBbIKAMU  [IO3HABATEJbHOM  pediekcuu Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX IPOLECCOB, WX PE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsl OLEHKU CUTYyallud, BHIOOpa
BEPHOT'0 PELLEHUS;
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YMETh OLEHUBATh PUCKUM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHATHE CedsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIpM AaHAIN3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIIMH JPYTOro YeIOoBeKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl OocBoeHus nporpamMmmbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieluduueckue 1 yueoHoro npeamera «buomorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOECHHUIO, UHTEPIIPETALUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasIbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHbIX C Ouosiorneid. B mporpamme mnpenmMerHbie
Pe3yJIbTaThl MIPEAICTABICHBI IO roJIaM 00yUYEHUSI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS y4deOHOTO mpeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPAKATh:

c(OpMHPOBAHHOCTh 3HAHUU O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOTO
3HAHMUS €CTECTBEHHBIX HayK, B (DOPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa MU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUHCKUX U
3apyOEKHbIX YUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOrMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME DPACKpbIBaTh COJAEpKaHHE OMOJIOTMYECKUX TEPMHMHOB M TOHATHUM:
KU3Hb, KJIE€TKa, OpraHu3M, MeTabosu3M (OOMEH BELIECTB U NpEeBpallCHHE
HHEpPruM), TOMEOCTa3 (CaMOperyJsilus), ypoBHEBas OpraHu3alus KUBBIX CHCTEM,
CaMOBOCIIPOM3BEICHUE (PENPOAYKIIMSI), HACIECTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE Hu3JaraTb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYJIsipHOW Owuosorun), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuiioBa) u ydenus (0 LeHTpax MHOTO0Opasusi u
MPOUCXOXKJIEHUS KyIbTYpHbIX pactenuit H. V. BaBunosa), onpeaensarb rpaHUlibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOMIOAEHUE U
OMMCAHHWE YKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  AOKCIEPUMEHTAa,  BBIIABWKEHHUE  TUIIOTE3bl,  BBISBICHHUE
3aBHCHUMOCTH MEXIY HCCIECIyEMbIMU BEIWYMHAMH, OOBSICHEHHE IOJYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSITHM, TEOPUM M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;
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YMEHHE BBIJCISATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHoT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpAIICHUSI SHEPTUU B KIIETKE, OTOCUHTE3A,
IJIACTUYECKOTO W DHEPreTMYecKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYaTbHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS ISl OOBSICHEHUS] OMOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, JUJISl NIPUHATHS NPAKTUYECKUX PELICHUN B IOBCEAHEBHOMU
KU3HU C IeNplo obecrieyeHUs Oe30MacHOCTH CBOETO 3J0POBbsl U 310POBbS
OKPY>KaIOIIUX JIIO/IeH, COOIIOICHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOMICH
IPUPOJTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBpEMEHHOW  OuomorMu W OWOTEXHONOTHA Il  PalHdOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHME pEelIaTh »JJIEMEHTApHble TEHETHYECKHE 3aJaud Ha MOHO- H
JUTUOPUIIHOE CKpEIMBAHUE, CLEIJICHHOE HACJIEeI0BaHUE, COCTaBISATH CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHMsI JJIsl MpeJCKa3aHUsl HaclIeJOBAHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M MPAKTHUECKHE padoThl, COOMIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTHYECKOTO  COJIEP)KAaHUSA, BKIIOYAIONIYI0 I[ICEBJOHAYYHBIE 3HAHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpPEICTBa MAacCOBOW MH(GOPMAIIMHU, HAYIHO-TIOMYIISIPHbIC
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHMEHHBIE M YCTHBIE COOOIICHMUS,
0000611ast 6MOJIOTHYECKY0 HH(GOPMAILIUIO U3 HECKOJIbKUX UCTOYHUKOB, TPAMOTHO
UCITIOJIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro mpenmera «buonorus» 6 11
Kaacce TOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTh 3HAHUA O MECTE U POJIM OMOJIOTUHU B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAyYHOW KapTUHBI MUpPAa M HAYYHOTO MHMPOBO33PEHHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHBIX yUEHBIX-OMOJOTOB B pa3BUTHE OHWOJOTHH, (PYHKIIMOHAIBHON
TPaMOTHOCTH YeJIOBeKa ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE DPACKpBIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHHOB WM TIOHATHM:
BU/I, IONYJISALNS, TeHO(OH, BOJIOLMS, ABUKYIIUE CUITBI ((PAaKTOPHI) SBOIIOLMH,
MIPUCTIOCOOICHHOCTh OPTaHMW3MOB, BHII000pa30BaHUE, IKOJOTHUYECKHE (DAKTOPHI,
IKOCHCTEMa, TMPOMYIECHTHI, KOHCYMEHTBI, pEAYIEHThl, ILeMu IUTaHUu,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

yMEHHME H3JaraTh OHOJOTHYECKHEe TEOpUH (SBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHs SBOJIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTU
(3apoapieBoro cxoxacrsa K. M. baspa, yepenoBaHusl IJIaBHBIX HANpaBICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;
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YMEHHE BJIaJIeTh METOIaMU HAYYHOTO IMO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX
pe3yibTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHUH, TEOPUM U 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOIYLEHTOB, KOHCYMEHTOB, pEIYyLIEHTOB,
OMOTeOIEHO30B U  JKOCHUCTEM, OCOOCHHOCTH IMPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BUA000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JEHCTBUSI SKOJOTHUECKHX (DaKTOPOB Ha OPraHU3MBI, MEpeHoca
BEIIECTB M TIOTOKAa DJHEPTMH B DKOCHCTEMaX, AHTPOMNOTCHHBIX H3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHUOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBACHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUU, JUJISl TPUHSATHS MPAKTUUYECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C 1eJplo obOecrieyeHus: O€30MaCHOCTH CBOETO 370pPOBbsi U 3/10pPOBbS
OKPY>KaIOILUX JI0AEH, COOIIOIEHUSI HOPM IPAMOTHOTO MOBEJECHUS B OKpPYKArOIIen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOIONI0JIb30BAHUS;

YMEHHE DPEeIIaTh dJIEMEHTapHbIE OMOJIIOTUYECKUE 3a/1a4l, COCTABISTH CXEMBI
MepeHoca BEIIECTB U IHEPTUH B IKOCHUCTeMax (1IETH MTUTaHUs);

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpakTUYECKHe padoThl, COOIIOIATh
npaBuiia npu padboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPHUTHYECKH OIICHWBATh M HWHTECPIPETHPOBATH HHGOPMAIIHIO
OMOJIOTHYECKOTO  COJIEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHBIE 3HAHUS W3
pPa3TUYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAILIUU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00adbHBIE  DKOJOTHYECKHE  MPOOJIEMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3ULUIO;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
00001ass 6MOJIOrHYecKyr0 HH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
WCITOJIH30BATh MOHATHUIHBIN armapaTt OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBO yacoB DJIeKTPOHHbIE
Ne HauMeHoBaHue
(mudposbie)
n/ | pasgenoB U TeM  Beer  KoHTpoabH IpakTHyeck 06pazoBaTeIbHbIE
L NMporpamMmel o ble padoThI He padoThl pecypebi
N <aK bubnunoreka OK
2 0.5 https://m.edsoo.ru/7f41c
HayKa 292
JKuBble cuCTEMBI bubmnorexa HOK
1 https://m.edsoo.ru/7f41c
Y X OpTaHMU3aIHS 292
KuznenesreabHOC buGmorexa HOK
A 6 0.5 https://m.edsoo.ru/7f41c
Th KJIICTKHU
292
ifﬁizme:ffHoeH bubnuoreka HOK
JUBHLY 5 1 https://m.edsoo.ru/7f41c
pa3BuTHE 299
OpraHu3MoB =
HacnencreeHnoct Bubnunoreka HOK
b ¥ U3MEHYHUBOCTH 8 0.5 2 https://m.edsoo.ru/7f41c
OpraHU3MOB 292
ocef;;;lfthB bubnnoreka IHOK
P ' 3 https://m.edsoo.ru/7f41c
OCHOBBI
292
OHMOTEXHOJIOTHH
bubnmoreka IHOK
Pe3sepBHOE Bpemst 1 https://m.edsoo.ru/7f41c
292
XuMu4ueckui bubnnoreka IHOK
cOCTaB u 8 0.5 1 https://m.edsoo.ru/7f41c
CTPOEHHE KIIETKH 292
OBIIEE
KOJIMYECTBO
YACOB o 34 15 45
ITPOI'PAMME
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoangyecTBO 4acoB Jara DJIeKTPOHHbIE
Tema ypoka Bce Kontpous IpaxTie H3Y4YeH uHppoBbIe
n/ HbIE CKHe oOpa3oBaTejibHbIE
n ro padoTsI padoThI i pecypceel
bubmmoreka  IJOK
Eroors 5 https://m.edso00.ru/86
CHUCTEME HayK 1 3e6122
https://m.eds00.ru/86
3e632a
MeTtoanl
IIO3HAHUA
JKHUBOM
TIPUPOIBI.
pnfngTque;iaﬂ 1 bubmnoreka  IJOK
«I/ICHOJ'ILSO];aHI/I 1 0.5 https://m.eds00.ru/86
3e6122
e Pa3TMYHBIX
METO/IOB npu
U3y4YEeHUU
OHOJIOTHYECKUX
00BEKTOBY
fgs:eﬂ"]iqecxne bubmuoreka  IJOK
npouech:I - 1 https://m.eds00.ru/86
3e6564
W3ydeHue
XuMudecKui
COCTaB KIICTKH. bubmmoreka  LIOK
Bona u 1 05 https://m.eds00.ru/86
MUHEpaIbHBIE 3e674e
COJIH
benku. CocraB u bubmmorexka  L[OK
CTpOCHHE 1 https://m.eds00.ru/86
0€eNIKOB 3e6b72
®epMeHTBI —
OHOJIOTHYECKHE
KaTajau3aTopsbl.
JlaboparopHas
Elilizzlaeﬂue]\@ ! bubmuoreka  LIOK
AT THYCCKOR 1 0.5 https://m.eds00.ru/86
3e6hb72
AKTUBHOCTHU
¢depmenToB (Ha
npuMepe
aMuiIasbl WA
KaTaasbl)»
VrieBons. 1 bubmumoreka  IIOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

JIunu el https://m.edso0.ru/86
3e6870
HyKilenHOBbIe buommoreka  IJOK
8 enoTh ATD https://m.edso0.ru/86
' 3e6d5c
Hctopus u
METOET bubmmoreka  IJOK
9 MBYHCHHA https://m.edso0.ru/86
KJIETKH. 366088
Knerounas -
Teopus
Kinetka Kak
10 LIeJIOCTHAS
JKMBasi CHCTEMA
Crpoenue
3YKapUOTHYECKO
)74 KJICTKH.
JlaboparopHas
pabora Ne 2
«3yueHue
CTPOECHUS bubmorexka  I[OK
KIIETOK https://m.edso0.ru/86
11 pacrteHuii, 0.5 3e6ff0
JKUBOTHEIX, https://m.edso0.ru/86
rpuboB u 3e716¢
Oaktepuit  mon
MHUKPOCKOIIOM
Ha TOTOBBIX
MUKpOITIpenapaT
ax nu nux
OITMCAHHEY
OGMeH BelecTs bubmuoreka  LIOK
12 U MeTABOMIEM https://m.edso0.ru/86
3e766¢
DOTOCHITES bubmmoreka  LIOK
13 XeMoanTeQ https://m.edso0.ru/86
3e7c98
DHepPreTHIecKu bubmmorexa  LOK
14 N 0.5 https://m.edso0.ru/86
i oOMeH
3e7aae
JKusHeHHbIH
IIHUKJI KJICTKWU.
Jlenenue
KIeTKU. Muros.
JlaboparopHas
padota Ne 3 bubmuoreka  1L[OK
15 «Habmronenne 0.5 https://m.edso0.ru/86
MHTO3a B 3e7dc4
KJICTKaX
KOHYHKA
KOpelIka  JyKa
Ha TFOTOBBIX
MHKpOIIpernapaT
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

ax»

buocunres
Oenka. Peakims

bubmmoreka  IJOK

16 MATPHHOTO https://m.edso00.ru/86
CUHTE3a 3e796e
Tpancmsamuss — bubmmoreka  LIOK
17 OroCHHTE3 https://m.eds00.ru/86
Oenka 3e796e
Heknerounsie bubmuoreka  LIOK
18 (hOpMBI  KHM3HH https://m.eds00.ru/86
— BUPYCHI 3e7540
bubmmoreka  IJOK
Dopmbl https://m.eds00.ru/86
19 Pa3MHOXKEHUSI 3e81b6
OpraHU3MOB https://m.eds00.ru/86
3e831e
bubmmoreka  IJOK
20 Meiio3 https://m.eds00.ru/86
3e7f4a
OO0pa3oBanue u
pa3BuTHE
ITIOJIOBBIX
KJICTOK.
OmnogoTBOpEHN
Jeia60 bubmmoreka  LIOK
21 patophias 0.5 https://m.edso00.ru/86
pabora Ne 4 3
e81b6
«3yueHue
CTPOCHUS
IIOJIOBBIX KJICTOK
Ha TOTOBBIX
MUKpoIIpenapaT
ax»
NunuBuayansHo bubnnoreka HOK
22 e pas3BuTHE https://m.eds00.ru/86
OpraHU3MOB 3e8436
I'enernka —
HayKa 0 bubmuorexka  LIOK
23 HACJIeJICTBCHHOC https://m.eds00.ru/86
TH u 3e86f2
W3MEHYHBOCTH
3aKOHOMEPHOCT
W HaCIICJOBaHMS bubmuoreka  LIOK
24 NPU3HAKOB. https://m.eds00.ru/86
MonorudpuaHo 3e8878
€ CKpelIBaHue
Jdurunbpugnoe
;’I;ig]:IIHBaHHe' bubmmorexka  I[OK
25 https://m.eds00.ru/86
HE3aBUCUMOTO
3e89a4
HACJIC/IOBAHUS
MIPU3HAKOB
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https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
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https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

26

CuenieHHOE
HaclieIOBaHNe
MPU3HAKOB.
JlaboparopHas
padora Ne 5
«3yueHue
Pe3yJIbTaToB
MOHOTHOPHTHOT
0 u
TATHOPUITHOTO
CKpCIUBaHUS Y
Ipo30MIBl  HA
TOTOBBIX
MUKpoIIpenapaT
ax»

0.5

bubmuoreka  LIOK
https://m.eds00.ru/86
3e8c60

27

I'eneTuka moa.
HacnenoBanme
MPU3HAKOB,
CHEIUIEHHBIX C
ITOJIOM

bubmmoreka  IJOK
https://m.edsoo.ru/86
3e8c60

28

W3MeHYNBOCTS.
Henacnencrtsen
Hast
WU3MEHYHUBOCTb.
JlaboparopHas
pabora Ne 6.
N3yuyenune
MOIU(DUKALINOH
HO
M3MEHYHMBOCTH,
MOCTPOEHUE
BapHallHOHHOTO
psna u
BapUaLlUOHHOU
KpUBOW»

0.5

bubmuoreka  LIOK
https://m.edsoo.ru/86
3e8efe

29

30

Hacnencreennas
U3MEHYUBOCTD.
JlaboparopHas
pabdora Ne 7.
«Ananus
MyTaIui y
Ipo3ohuiabl  Ha
TOTOBBIX
MHKponpenapar
ax»

I'enernka
YyeloBeKa
[IpakTnueckas
pabora Ne 2.
«CocraBieHue u
aHau3
POIOCIIOBHBIX
YeJI0BEKay.

0.5

0.5

bubmumoreka  LIOK
https://m.edsoo.ru/86
3e8efe

bubmuoreka  LIOK
https://m.eds00.ru/86
3e8d78
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PesepBHbIit
YPOK.
O0o001menue 110
TEME
«HacnencrBenn
OCTh u
HM3MEHYUBOCTD
OpPTaHU3MOB)

31

0.5

30 Cenexknust  Kak
HayKa U TIPOIecC

Mertoast u
JIOCTHXKCHHS
CeJIeKIINU
pacTeHui u
JKUBOTHBIX.
Oxckypeust  Nel
«OcHoBHBIE
METOIBI u
JIOCTHXKCHHS
CeJIeKIINU
pacTeHui u
JKUBOTHBIX  (Ha
33 CEJIEKITUOHHYIO
CTaHIIHIO,
TUIEMEHHYTO
epmy,
COpPTOUCIIBITATEN
bHBII y4acToK, B
TETUTUIHOS
XO3SICTBO,
nabopaTopuio
arpoOyHUBEPCUTE
Ta WK
HAy4YHOTO
[EHTPA)».
Buorexnonorus
34 KaK oTpacib
MTPOM3BOICTBA

bubmuoreka  LIOK
https://m.edsoo.ru/86
3e9214

bubmuoreka  LIOK
https://m.edsoo.ru/86
3e9214

bubmmoreka  LIOK
https://m.edsoo.ru/86
3e9336

OBILIEE
KOJIMYECTBO
YACOB 1o
[NPOIT'PAMME

34

15

32

4.5
Jp.—7
ILp.-2
OKCKypcun
-1



https://m.edsoo.ru/863e9214
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https://m.edsoo.ru/863e9214
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHUKA

* buonorus, 10 knacc/ Ilaceunux B.B., Kamenckuit A.A., Py6rioB A.M. u
npyrue /Ilox pen. I[Maceunuka B.B., AxunonepHnoe o6miectBo «M3aaTenbcTBO
«ITpocsenienue»

METOAUYECKHUE MATEPUAJIBI U1 YYUTEJIA

buonorus (yrioy6aennsiii ypoens): Peanuzanus tpedoannii ®I'OC cpegnero
o0111ero oOpazoBaHus : METoIUUECcKoe mocodue s yuurtens / [JILA.
[Tapmytuna, A.B. OBunnnaukos, O.B. Komsicaukos, C.M. I'marones|; mox pen.
JLA. ITapmytunoii. — M.: ®I'GHY «MHcTUTyT CTpaTerum pa3BuTus
obOpazoBaHusi», 2023. — 154 c.: ui.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://school-collection.edu.ru - Enunas xomnexuus L{OP;

2. http://fcior.edu.ru/ - ®enepanbhbiii 6ank JOP;

3.https://biomolecula.ru/bromornexyna - Hay4HO-TIONYJISIPHBIN CaMT,
HOCBSAIIEHHBIA MOJICKYJIIPHBIM OCHOBAM COBPEMEHHOW OMOJIOTHH U
NPAKTHYECKUM ITPUMEHEHHSIM HAYYHBIX JOCTHKEHUN B MEIHUIIMHE

OMOTEXHOJIOTHUH.

4. http://biodat.ru/ Biodat - cipaBouHo-HH(OPMAIMOHHBIN pecypc o
OMOJIOTHHU M SKOJIOTHH, a TAK)KE CHCTEMa COBMECTHOM pabOTHI, MO3BOJISAIONIAs B
UHTEPAKTUBHOM PEXHMME Pa3MECTUTh PE3yIbTaThl CBOUX UCCIICAOBAHUM 1
HaOIIOICHU.

5. http://lmwww.darwinmuseum.ru/section/kollekcii Komnexumu
JlapBUHOBCKOTO My3es - AeTaIbHasi HH(POopMaIus 00 SKCIoHaTax
KpYIHEHTIIET0 OMOIOTHYECKOTO MYy3€sl.

6. https://sbio.info/TIpoext «Bcs Onosorus» - HaydHO-00pa30BaTEIbHbIH
MPOEKT, MOCBSIIECHHBINA OMOJOTHH U POJACTBEHHBIM HayKaM.

7. https://interneturok.ru/interneturok.ru - oTKpsITbIe YPOKH IO BCEM
peaMeTaM IIKOJIBHOM MPOrpaMMbl, COAEPIKAT TECThI, TPEHAKEPHI U
KOHCIIEKThI. YUHTENb HAMIET TOTOBBIE MAaTEPHAIBI /IS YPOKA, MOKET
HOCIYIIATh BUACOJIEKIINH 110 IETCKOM IICHXOIOTHH.

8. Youtube-kanan Drofapublishing - apxuB BeOMHApOB aBTOPOB YUEOHHKOB,
YUYCHBIX, IPEoIaBaTeleH, yauTeIei-IPaKTHKOB, OTKPHITHIE YPOKH, HHTEPBBIO
C BEILIUMH CIICIIUATUCTAMHU.
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