MUHUCTEPCTBO NPOCBEIEHUA POCCUVCKOM ®EJIEPAIIIN
MyHuumunajabHoe 010/1:KeTHOe 00111e00pPa30BaTe/IbHOE YUpPeKIeHue
«IlenTp o0pazoBanus «llepcnexkTuBa»
CTapoocKoJIbCKOr0 rOPOJCKOro OKpyra

YupasJienue oopazoBanusi CTapooCKoJIbCKOr0 ropocKoro OKpyra
MBOY «110 "IlepcnekTuBa»

PACCMOTPEHO COI''TACOBAHO YTBEPXIEHO

Ha 3aceganuu [LIMO 3aMeCTUTENb qupekTopa  npukazoM MbOYVY «llentp

€CTECTBEHHO- o0OpazoBaHus

MaTeMaTU4YECKOro IUKJIa «IIepcniekTusa"

HayK pyKOBOJUTEIb

IIMO .B.JIukuHneBa M.A.YacoBckux
ot «30» aBrycta 2024 . [Ipukaz Ned22 ot «31» aBrycra

2024 r.

C.B.30n0TBIX
[Tpuxa3z Nel ot «30» aBrycra
2024 r.

PABOYAS [IPOTPAMMA
(ID 4755622)

yueOHoro npeamera «buosiorusi. ba3oBbiii ypoBeHb»

115t ooygaromuxest 10 — 11 kiaccon



Crapsiii Ockoua 2024



IMNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl M0 OMOJOTUU TEOPETUUYECKYIO OCHOBY IS
OTpe/ieNieHUs] MOAXO0/I0B K (OPMUPOBAHMIO COJIEpKaHUs Yy4eOHOTO MpeaMera
«buonorus» cocraBunM: KoHuenrtyanbHble nosoxenus ProC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUs, pPe3yJbTaToB OOy4YeHUS W
TpeOOBaHMIA K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB, MOJI0XKEHUS 00 OOLIUX LETAX
Y MPUHIUNAX, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHEr0
obmero obpazoBanus B Poccuiickoit dexnepanuu, a TakKe IOJOXKECHUAS O
cnenuduke Ouonoruu, €€ 3HAYCHHWH B TIO3HAHUM >KUBOM MNPUPOIBI U
00ecre4yeHnH CyIECTBOBaHUS YeJI0BEeUeCKOro obmecta. CoriacHoO Ha3BaHHBIM
MIOJIOKEHUSIM, OTIPEJIeTICHbl OCHOBHBIE (PYHKIIMU MPOTPAMMBI 110 OUOJIOTHH U €€
CTPYKTYypa.

[Iporpamma mo Ouosioruu Aa€T TpEeACTaBICHHE O LeNsIX, o0 oOmen
CTpaTeruu OOy4YeHUs, BOCIHUTAHUS U Pa3BUTHS OOYHAIOUIMXCS CpEACTBAMU
yueObHoro mnpenmera «buonorus», omnpenenser o0sA3aTeIbHOE MNPEIMETHOE
COJIEp)KaHUe, €ro CTPYKTypy, paclpeiesieHue M0 pas3jienaM U TeMaw,
PEKOMEHIyEMYIO ITOCIIEI0BATENBHOCTh U3YUEHHS yUeOHOTO MaTepuaa ¢ yuéToM
MEXIIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBS3CH, JIOTUKH 0OOPa30BaTEIbHOTO
Iporiecca, BO3paCTHBIX 0COOCHHOCTEH 00yJarOImMuXCs.

B nporpamme 1o OMOJOTMM TakKe YYUTHIBAIOTCA TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM WU TIPEIMETHBIM pe3yibTaTaM
oOyueHuss B (GOPMUPOBAHMU OCHOBHBIX BHUJIOB Y4€OHO-TIO3HABATEIHHOMN
NeATEeIbHOCTH/Y4EeOHBIX JIEUCTBUN OOYyYaIOIMMXCSl MO0 OCBOEHHUIO COJIEPKAHUS
OHMOJI0rHYecKOro o0pa3zoBaHusl.

B mporpamme o 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) peain30BaH
MPUHIUI MPEEeMCTBEHHOCTH B HM3yY€HHUHM OMOJIOrMH, Onarojaps 4yemMy B HeE
MPOCMAaTPUBAETCA HAIMPABICHHOCTh HA pa3BUTHE 3HAHWIN, CBSA3aHHBIX C
dbopMHpOBaHWEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IIEHHOCTHBIX
OpUEHTAllUH JIMYHOCTH, DKOJOTUYECKOTO MBINUICHUS, TPEACTABICHUA O
3I0pOBOM 00pa3e >KU3HU 1 OEPEKHBIM OTHOIIICHUEM K OKPYKAIOIIEH MPUPOTHON
cpene. [loaroMy Hapsiy ¢ u3ydeHHEM OOIIEOMOOTHUECKUX TEOPHM, a TaKKe
3HAHWH O CTPOEHUHW J>KMBBIX CHUCTEM pPa3HOTO paHTa W CYIIHOCTH OCHOBHBIX
MIPOTEKAIONIUX B HUX MPOIIECCOB B MPOTpaMMe 1o OUOJIOTHH Y/IeJICHO BHUMAHUE
WCIIOJIb30BAHUIO TIOJNYUYCHHBIX 3HAHWW B TOBCEIHEBHOW KU3HU NJISI PEIICHUS
NPUKIIATHBIX 33719, B TOM YUCIIE: MPOPUIAKTHKY HACIEICTBEHHBIX 3a00JIeBaHUI
YeloBeKa,  MEAMKO-TEHETHMYECKOTO  KOHCYJIbTHPOBaHHUS,  OOOCHOBaHUS
HKOJIOTMYECKH 1€I€CO00Pa3HOTOo MOBEACHUS B OKPY>KaIOIIEH MPUPOTHON Cpeie,



aHalIM3a BIMSHUS XO3SHUCTBEHHOM JEATEIbHOCTH YeJIOBEKa Ha COCTOSIHHE
IPUPOAHBIX U UCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHOM
HalpaBJIeHHOCTH  ydeOHOro  mpeamera  «buwomorus»  mpoAMKTOBAHO
HE0OXOAMMOCThIO 00€CTIeUeHUs YCIOBHUM I pEUICHUs] OJHON M3 aKTyaJlbHBIX
3a/lady MIKOJIbBHOTO OHOJIOTMYECKOr0 00pa3oBaHUsA, KOTOpas MpenoJiaract
dbopmupoBaHre y 00yJaronuxcsi CIOCOOHOCTU aJanTUPOBATHCS K U3MEHEHUAM
JTUHAMUYHO Pa3BUBAIOIIETOCS] COBPEMEHHOTO MHUPA.

buonorust Ha ypoBHE cpeaHero o01ero oOpa3oBaHHs 3aHUMAET Ba)XKHOE
Mecto. OHa oOecnieunBaeT (HOPMHUPOBAHKE Y OOYUAIOMIMXCS TPEACTABICHUN O
HAy4YHOW KapTUHE MUPA, pacIMpsieT U 0000IaeT 3HaHUs O JKUBOU NPHUPOJE, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpraHU3aIlMy U DBOJIOIMH, CO3TAET
yCIIOBHSI  JJIsi: TIO3HAHWS 3aKOHOB JKMBOW  MPUPOIBI, (opMUpOBaHUS
(YHKIHMOHAIBHOW T'PaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0 M Oe30macHoro oOpasa
KU3HHU, HKOJIOTMYECKOTO MBIIUICHHS, IIEHHOCTHOTO OTHOIICHUS K IKUBOUH
IPUPOJIEC U YETIOBEKY.

Bonbioe 3HaueHne OUOIOTUSI UMEET TAKXKe JIJIs PEIICHUS BOCITUTATEIbHBIX
M pa3BUBAIOUIMX 3a/Ja4 CpPEeIHEro oOmero o0pa3oBaHUs, COLHAIA3ALUU
oOyuatomuxcsi.  M3ydenue  Ouonorud  oOeclieuyMBaeT  YCJIOBHUS  JJIS
(bopMHUPOBaHUS UHTEIVICKTYIbHBIX, KOMMYHUKAIIMOHHBIX U HH(POPMAIIMOHHBIX
HABBIKOB, 3CTETUYECKON KYJIbTYpPbI, CIIOCOOCTBYET MHTErpAllii OUOTOTHIECKUX
3HAHWHN C TPEACTaBICHUSAMHU W3 JIPYTHMX YYEeOHBIX IMPEAMETOB, B YAaCTHOCTH,
¢usuku, xumun U Teorpaduu. Ha3BaHHBIE MOJOKEHUS O TpeTHA3HAYCHUU
yueOHoro mnpeamera «buosorus» cocTaBUIM OCHOBY I ONpelIeTeHUs
MOJIX0JI0B K OTOOPY M CTPYKTYPHUPOBAHUIO €TI0 COJIEP KaHMsI, TPEACTABICHHOTO B
mporpamme 1o OuOJIOTHH.

Ot60p coaepxkanust yueoOHoro npeameta «buosiorus» Ha 6a30BOM ypoBHE
OCYUIECTBJIEH € MO3UIMH KyJIbTYpOCOOOPA3HOTO MOAXOAAa, B COOTBETCTBUM C
KOTOPBIM OOy4Yaromifecs: AOKHBI OCBOUTh 3HAHUSI M YMEHUS, 3HAUUMBbIC IS
dbopmupoBaHus 0OIIEH KyJIbTYPhI, OMPEICISAIONIUE aJCKBATHOE TOBEICHUE
YeJIOBEKAa B OKPY>KAIOIIEH MPUPOIHON Cpelie, BOCTPEOOBaHHBIE B TTIOBCEIHEBHOM
KU3HU U MPAKTUYECKON JearebHOoCTH. Oco00e MeCTO B 3TOM CUCTEME 3HAHUI
3aHUMAIOT  DJIEMEHTHl  COJAEpP)KaHUs, KOTOpble CIy>KaT OCHOBOM ISt
(dbopMHUpOBaHUS TTPEACTABICHUN O COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHE
MHpa ¥ [IEHHOCTHBIX OPUEHTAIUSX JIMYHOCTH, CIIOCOOCTBYIOIMMNX TYMaHU3AITUU
OMOJIOTUYECKOTO 00pa30BaHMS.

CtpyKkTypupOBaHUE cOEpk aHUsl ydeOHOTO Marepuana B MporpaMme Mo
OMOJIOTUM OCYIIECTBIEHO C Y4YE€TOM MPUOPUTETHOTO 3HAYEHHUS 3HAHUU 00
OTJIMYUTENHHBIX 0COOEHHOCTSIX JKUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3AINH



U DBOJIOLMU. B COOTBETCTBUM C 3TUM B CTPYKType YydeOHOro mpeamera
«buonorusy BbIIEIEHBI CIENYIOIME COACPKATEIbHbIE JIMHUN: «brosorus kak
Hayka. MeToipl HayqHOro no3HaHus», «Kietka kak Onojornyeckas cucTeMa,
«Opranm3m kak Owuonoruueckas cuctema», «CucreMa u MHOroo0pasue
OPraHUYECKOT0 MHUpa», «IBOJIOLUUA JKABOW IPUPOABD), «IKOCUCTEMBI H
IPUCYLIME UM 3aKOHOMEPHOCTH.

Lenp mu3ydyenust yuebHoro mpenmera «buonorus» Ha 6a30BOM ypoBHE —
OBJIaJIcHHE OOYYalOIIMMHCS 3HAHUSMH O CTPYKTYpHO-(QYHKIIMOHATIHHOU
OpraHu3allMd >KUBBIX CHCTEM PAa3HOIO0 paHra W MPUOOPETEHHE YMEHHI
UCIIOJIb30BaTh 3TU 3HAHUA JJISl TPAMOTHBIX JEHCTBUIl B OTHOLIEHUH OOBEKTOB
’KUBOU MPUPOJIBI U PEIICHUS Pa3IMUHBIX )KU3HEHHBIX TPOOJIEM.

JlocTrkeHue e u3yyeHus yueoHoro npeamMera «buonorus» Ha 6a30BoM
YPOBHE 00ECIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOEHHE O0YYaIOUIMMUCS CUCTEMbl 3HAHUNA O OMOJIOTMYECKUX TEOPHSX,
YUYECHUAX, 3AaKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, I[pPaBUiIaX, CIyXKalux
OCHOBOM AJ11 OPMHUPOBAHUS MPEACTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE
MHpa, O METOAaX HAay4yHOIro T[O3HaHWs, CTPOCHHH, MHOrooOpazuu U
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YpPOBHS OPraHU3alUH, BbLAAIOIIMXCS
OTKPBITUSIX U COBPEMEHHBIX MCCIIE0OBAHUAX B ONOJIOTHH;

(opMupoBaHre y o0ydaroluxcsl O3HaBaTENbHbIX, HHTEIJIEKTYaJIbHbIX U
TBOPUYECKUX CIMOCOOHOCTE B MpOIIECCE aHaIM3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IVISAOB, UACH U MOAXOAOB K U3YUYEHHIO JKUBBIX CHCTEM
Pa3HOro ypOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy OOydaromuxcs oO0Iel KylbTyphl, (QYHKIMOHAIHHOU
IrPaMOTHOCTH, pa3BUTHE YMEHUH OOBICHATH M  OLIEHUBATh  SIBJICHUS
OKPY’KAIOLIEr0o MHpa JKMBOM MPUPOABI HAa OCHOBAHMM 3HAHUM M OIBITA,
MOJIYYEHHBIX TIPU U3yUYE€HUH OUOJIOTHH;

(GopMupoBaHue y oOyyaromuxcs yMEHMH WUTIOCTPUPOBATh 3HAUEHUE
OMOJOTMYECKUX 3HAaHUM B MPAKTUYECKON JESTENbHOCTH 4YEJOBEKa, Pa3BUTUU
COBPEMEHHBIX MEIUIUHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTH MO3HAHUS YEJIOBEKOM >KUBOU
IPUPOJIbI, HEOOXOJUMOCTH OEpekHOTO OTHOILICHHS K HeM, CcoOMroaeHus
ATUYECKUX HOPM MPHU MPOBEACHUH OMOJIOTUYECKUX HCCIIeI0BaHUI;

OCO3HaHUE IIEHHOCTH OMOJIOTMYECKUX 3HAHUW NJIsl TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

npUMEHEHUE TPUOOPETEHHBIX 3HAHUM M YMEHHI B MOBCEIHEBHOW >KU3HU
JUJT OLICHKH TTOCIIEICTBUM CBOEU JAESITEIIBHOCTH IO OTHOIIEHUIO K OKPYXKAIOILIEH



cpene, COOCTBEHHOMY 3/I0pOBBbIO, OOOCHOBaHHWE H COOJIIOJICHHE Mep
npoUIaKTHUKN 3a00JIeBaHUH.

B cucreme cpempnero obmero oOpazoBanus «buosorus», nydaemas Ha
0a30BOM YpOBHE, SBISIETCS 00513aTETBHBIM YICOHBIM MPEAMETOM, BXOASAIINM B
coCTaB MpeIMeTHOM 061acTi « EcTecTBeHHO-HAYYHBIE TIPEIMETHD).

Jns wm3ydenuss Ouonornd Ha ©0a30BOM YpPOBHE CpEAHETO OOIIero
obOpazoBanus oTBoaUTCs 68 yacos: B 10 knacce — 34 yaca (1 yac B Hegento), B 11
kinacce — 34 gaca (1 4ac B Hezeno).



COIEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kKak Hayka.

buonorus kak Hayka. CBs3b OMOJOTHHU C OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosornn B (OpMHUPOBAHWM COBPEMEHHOM HAyYHOW KapTHHbI
mupa. CrucreMa OMOJIOTMYECKUX HayK.

Metonpl mO3HAHUSI JKUBOM TPUPOJBI (HAONIOJEHUE, SKCIEPUMEHT,
omMHCaHWe, H3MEpeHue, Kiaccuukanus, MOJEIUPOBaHUE, CTATUCTUYECKAs
00paboTKa TaHHBIX).

JemoHcTpanuu:

[Hoptpetsr: Y. Hapsun, I'. Mennens, H. K. Kompnos, Ix. Yorcon u ®.
Kpuxk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MTPUPOIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktruueckas padora Ne 1. «Mcnonp3oBaHHe pazIUYHBIX METOJOB IMPHU
M3Y4YEHUHU OMOJOTNYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMS.

XKusble cuctembpl (OMOCHCTEMBI) Kak TpPEIMET HW3Y4YeHHUS OWOJIOTHH.
OTnuyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OuocHcTeM U HX pa3HooOpasue. YpPOBHHM OpraHu3aluu
OMOCHCTEM:  MOJICKYJISIpHBIM, KJICTOUHBIA, TKAHEBBIA, OPTraHU3MEHHBIM,
MTOIYJISIITUOHHO-BUIOBOM, DKOCHUCTEMHBIN (OMOTeOIICHOTHYECKHIN),
ouocdepHsbIit.

JleMmoHcTpanuu:

Ta6nuie u cxembl: «OCHOBHBIE PU3HAKH KU3HNY, « Y POBHU OpraHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: Mmojens moJiekyibl JJHK.

Tema 3. Xumnueckuii cCOCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUN COCTAB KJIETKA. XUMHUYECKUE IJIEMEHTBI: MAKPOIJIEMEHTHI,
MUKpPOd3JIeMEHTHI. Bosla 1 MUHEpaIbHBIEC BEIIECTBA.

OyHKIIMM BOALI M MHUHEpAJbHBIX BellecTB B kieTtke. Ilogaepskanue
OCMOTHYECKOTO Oananca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKHCIOTHl — MOHOMEPHI OEJIKOB.
He3aMeHumble W 3aMEHHMMBbIE AMHUHOKHUCIOTHI. AMHUHOKHCIOTHBIA COCTaB.
YPpoBHU CTPYKTYpbI OEIKOBOM MOJIEKYJIbI (IE€pBUYHASL, BTOPUYHASL, TPETUUHAS U



YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUU OCITKOB.

depMmeHTH — Ounosormueckue Karanmsatopbl. Crpoenme QepmeHTa:
aKTUBHBIN LEHTp, cyOcTpatHas crnenuduuHoctb. KodepmeHtsl. Butamussbl.
OTnunuust PepMEHTOB OT HEOPTaHMYECKUX KaTaIN3aTOPOB.

VYrineBoapl: MoHOcaxapuibsl (THOKo3a, pubo3a u  JAe30KcUpuO03a),
aucaxapuibsl (caxaposa, JIaKT03a) W TMoJiucaxapubl (Kpaxman, TJIMKOIEH,
1esuto03a). buonornueckne GyHKIUU YTII€BOIOB.

Jlumuner:  Tpurnuuepunasl, Qochomunuasl, crepouasl. [uapodumsHO-
ruipodoOHble cBoiicTBa. buonornyeckue @yHkuuu nunugoB. CpaBHeHUE
YTJI€BOJOB, OEIKOB M JIUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie xucmorel: JHK wn PHK. Hykneornmsr — MoHOMEpHI
HyKJIeMHOBBIX KucnoT. Ctpoenue u pyukiuu JJHK. Ctpoenue n pynkunu PHK.
Buasr PHK. AT®: ctpoenne u GyHKIUH.

[uronormss — Hayka o kierke. KinerouHas Tteopus — mnpumep
B3aUMOJAEHCTBUS HUAel U (PAKTOB B HAyYHOM IIO3HAHUU. MeETOAbl M3y4YeHUS
KJIETKH.

Knerka kak wnenoctHass >xuBas cucrema. OOIIME MNPU3HAKU KIETOK:
3aMKHYTas HapykHas MeMmOpana, mojekysbl JJHK kak renerudeckuil anmapar,
CUCTEMa CHHTe3a Oelka.

Tunel KIETOK: 3yKapuOTHYecKas MW Mpokapuoruueckas. OcoOeHHOCTH
CTpOEHHUS NpOoKapuoTU4YecKou kieTku. Knerounas crenka Oakrepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYHUS PACTUTEIIBHOM, KUBOTHOW M
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPHI KJIIETOK — KJIETOYHAS CTEHKA, TTIMKOKAJIUKC, X
¢ynkuuu. [1nazmarnyeckass memOpana, e€ cBoiictBa u pynkuuu. Lluronnazma u
e€ opranouasl. OgHOMeMOpaHHbIe opraHou bl kiaeTku: DIIC, anmapat ['omabmxuy,
mm30coMbl. [IomyaBTOHOMHBIE OpPraHoOWAbl KJIETKH: MUTOXOHJPHUM, IIACTHUJIBI.
[Ipoucxoxnaenne MUTOXOHApUA W miactua. Buael minactun. HememOpanHbie
OpraHoubl KJIETKH: PUOOCOMBI, KJIETOYHBIN LIEHTP, LEHTPUOJIH, PECHUYKH,
KryTUKH. OyHKIUHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Snpo — perynsTopHblil IeHTp KieTku. CTpoeHue ajpa: siaepHasi 000JI04Ka,
KapuoIuia3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BELIECTB B KJIETKE.

JdeMoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. I1IBann, M. Lllneiinen, P. Bupxos, k.
Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®panknun, K. M. bap.



Juarpammel:  «PacnpeieeHne XHMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabnuiel u cxemsl: «lleproanueckas TabaMIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHrne MOJEKYNbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIBI
oenkay, «Ctpoenue depmenta», «Hykmennososie kucnotsl. [JHK», «Ctpoenue
Monekynsl AT®», «CTpoeHue 3yKapuoTHUYECKOW KIETKHW», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpoeHue pacTUTEIbHOM KIETKW», «CTpoeHue
MPOKAPUOTUYECKOU KJIeTKn», «CTpoeHue siapa KIETKW», «YTIJIEBOABDY,
«JInmmaey.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, 00OpYIOBaHWE JUIsl MPOBEICHUS
HAOJIIOICHUM, U3MEpPEHUN, SKCIEPUMEHTOB, MUKPOIpPENapaThl PacTUTEIIbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

JlaGoparopuas pabora Ne 1. «3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
(dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

JlabopatopHasi pabota Ne 2. «M3ydeHue CTpoeHHUs KIETOK PaCTCHH,
KUBOTHBIX U OAKTEpUil TTOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpENnaparax U ux
OTIMCAHUEY.

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemecTB, WM METa00IU3M. ACCUMUIISAIMS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUISIUS (SHEPTreTUUeCKUui 0OMEH) — JIB€ CTOPOHBI €MHOTO TpoIlecca
MeTabonau3ma. Poib 3aKOHOB COXpaHEHHUsI BEIECTB UM SHEPTrUUM B MOHUMAHUU
MeTadosIu3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U rerepoTpodHbIi. Poib
(bepMeHTOB B OOMEHE BEIIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.

®ortocunTe3. CBeroBas W TemHOBas ¢a3bl (oTocuHTe3a. Peakuuu
doTocunTeza. DpdekTuBHOCTH (PoTocuHTe3a. 3HaueHue (HOTOCHHTE3A IS
KU3HM Ha 3emiie. BiusHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIEHUS €r0 MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEMOCHUHTE3UpYIole OakTepuu. 3HauUE€HUE XEMOCHHTE3a
IUIS KM3HHU Ha 3eMIIe.

DHepreTuueckuii 0OMeH B KJeTKe. Paciiernienue BenecTB, BhIACICHUE U
AKKyMYJUPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxeHnne u ero Buabl. KUCIOpPOIHOE OKHUCIEHHE, WK KIETOYHOE
JbIXaHUE. OkucnurenbHOE dbocdhopunpoBaHue. OPheKTUBHOCTD
AHEPreTUYECKOro oOMeHa.

Peakinuu matpuuHoro cuHte3a. ['eHermueckas uHpopmarus u JHK.
Peanuzanus reneruueckoid mHpopMauuu B KieTke. ['eHeTHUecKuid Koa U €ro



cBoricTBa. Tpanckpunuus — Matpuunbiii cuate3 PHK. Tpancnsius — 6uocunTes
Oenka. Dtanbl Tpanciaauuu. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OonocuHTe3e OenKa.

Hexnerounsie ¢hopMbl xu3HU — BUpychl. MicTopust oTkpeiTus Bupycos (/1.
N. WBanoBckuit). OCOOEHHOCTH CTPOEHUS W KU3HEHHOTO IMKJIA BHUPYCOB.
bakrepnodaru. bonesnu pacTeHudl, >XKMBOTHBIX M 4YEJIOBEKAa, BbI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedumnmuta yenoseka (BMUY) — Bo36yaurtens CI1INda.
OOpatHast ~ TpaHCKpWMNIMS, peBepraza W  wuWHTErpasa. [Ipodunaktruka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JemoHcTpanuu:

[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabnuiel u cxembl: «Tunel nutanusy, «Metadonuzmy», «MUTOXOHIPUSY,
«HepreTuyeckuit ooMeny», «Xmoporacty, «Potocunres», «Ctpoenue [JHK»,
«CtpoeHue u GyHKIMOHUPOBaHHE TeHa», «CuHTe3 Oenkay, «l eHeTHYeCKHit
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1/a, 6axtepuodara», «Pemmuxarus JHK.

Oo6opynoBanue: Mogenu-ammukanuu «Y apoenue JJHK u Tpanckpunims»,
«buocunres 6enka», «CTpoeHue KIETKn», Mojielb cTpykTypsl JTHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii ki, Wik KM3HCHHBIM MUK KiIeTkd. MHTEpdaza m MUTO3.
[Ipoueccel, npoTekarmue B uHTEpdaze. Pernmkanus — peakuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocoMmM. XpOMOCOMHBI HabOp — KapUOTHIIL.
JIunmouaHBIM M TalUIOWJIHBIA  XpPOMOCOMHBIE  HAaOOphl.  XPOMATHIIBI.
[{uTonornueckue OCHOBBI Pa3MHOXKEHHS W WHIWBUIYAJIbHOIO Pa3BUTHS
OPraHUu3MOB.

Henenne knetku — muto3. Ctaguu muto3a. [Iponeccsl, mpoucxoasuiye Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe u ToJIoBoe. Buawbl
Oecrojioro  pa3MHOKEHHS:  JIeJICHHEe HaJABOE, TIMOYKOBAaHME OJHO- U
MHOTOKJICTOYHBIX, CIopooOpa3oBaHue, BET€TATUBHOE  Pa3MHOXKEHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPTraHU3MOB, €TI0 3HAUYCHUE ISl CEJICKIINUM.

[TonoBoe pa3MHOKEHHUE, €TO OTIUIHS OT OECIIOJIOTO.

Meiio3. Cranun meno3a. [Ipoieccel, mpoucxoasnme Ha CTaausIX Menosa.
[ToBenenne xpomocom B menose. KpoccuHrosep. buosiornueckuii cMbiCi U
3HaYCHHUE MEeNo3a.

I'amerorenes — mporecc 00pa3oBaHMs TMOJOBBIX KJIETOK Y >KHUBOTHBIX.
[TonoBbIe kene3bl: CEMEHHUKHN U suaHuKH. OOpa3oBaHUE W PA3BUTHE MOJOBBIX



KJIETOK — raMeT (CrepMaTo30ui, SUIEKIIeTKa) — CIepMaTOreHe3 U OBOICHE3.
Oco0eHHOCTH CTpOEHUs SULEKIETOK W crepMato3ousioB. OmiIogoTBOpPEHUE.
[TapTenorenes.

NunuBuayanbHoe pa3BuTthe (OHTOrEHE3). OMOpPHUOHAIBLHOE pa3BUTHE
(amOpuorenes). Itarbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTHe. THITbI
MMOCTAMOPHUOHABHOTO PA3BUTHS: MPSMOE, HEMpsMoe (JTMYMHOYHOE). BnusHue
Cpenbl Ha Pa3BUTHE OPTAaHU3MOB, (DAKTOPHI, CIIOCOOHBIC BHI3BIBATH BPOKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOre€He3 LIBETKOBOTO PACTEHHUS: CTPOEHUE
CEMEHHU, CTaINN PA3BUTHSL.

JleMmoHcTpanuun:

Tabmuupr 1 cxembl: «DOpPMBbI Pa3MHOXKEHHSI OpPraHU3MOBY», «JIBoiiHOE
OIUIOJJOTBOPEHUE Yy LIBETKOBBIX pacTeHUI», «BereratuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukin», «Permmukanus JJHK», «Mutosy,
«Menosz», «IIpsamoe u HenpsAMoe pa3BUTHEY, «] 'aMETOreHe3 y MIIEKONUTAIOIINX
1 4eJI0BeKa», « OCHOBHBIC CTAJMU OHTOTEHE3a».

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJICKOTIUTAIOLLIETO», «SIUIEKIIETKA MIIEKOITUTAOLIETO», «KapHOKHUHE3 B KIETKaX
KOpEIIIKA JyKa», MarHUTHAas MOJIeNIb-allUIMKauus «JleeHue KIeTKn», MOAEIb
JHK, Mmozaenb MmeTadazHoil XpOMOCOMBI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

JlaGoparopnas pabora Ne 3. «HabmoneHne MuTo3a B KJIETKaxX KOHUYMKA
KOpEUIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax».

JlaGoparopHnas padota No 4. «M3yueHue CTpOeHUsI MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOTMpenapaTaxy.

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHeruku. lcropus pasButus reHeTHKd. Ponb
IIUTOJIOTUH M AMOPUOJIOTUU B CTAHOBJIEHWU TE€HETUKH. BKiajm poccUiicKuX H
3apyO0eXHbIX  Y4EHBIX B  pa3BUTHE TEHETUKU. MeToabl  T'€HETHUKHU
(ruOpUAOIOTUYECKUN,  LUTOTC€HETHMUYECKHUH,  MOJIEKYISIPHO-T€HETUYECKUI).
OcHOBHbIE TEHETUYECKHE OHATUA. [ 'eHeTUUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXEMax CKpEIIUBaHHM.

3aKOHOMEPHOCTA  HACJICIOBAaHUSI  MPU3HAKOB, YCTAHOBJEHHbIE [
Mennenem. MoHOrHOpUIHOE CKpEIIMBaHUE. 3aKOH €IWHO00pa3us TuOpHIO0B
epBoro mokoJieHus. [IpaBuino JOMHUHUpPOBaHMWS. 3aKOH pacCIICTICHUS
npu3HaKkoB. ['unore3a ynctorsl rameT. [10aHOE M HEMOJIHOE TOMUHUPOBAHUE.



JquruOpuaHoe CKpenBaHue. 3aKOH HE3aBHCHUMOTO  HAaCJEeJIO0BAHMS
npu3HakoB. [luToreHernyeckue OCHOBBI JIUTHOPUIHOTO  CKpEIMBAaHHUS.
AHanmsupyomuee CKpEILMBAHHUE. Hcnonp3oBanne AHAJIM3UPYIOLIETO
CKpEILUBAHUSA JIJIsl ONIPEICIICHUS] TEHOTHUIA OCOOU.

CuerieHHoe HacienoBaHue Tnpu3HakoB. Pabora T. Moprana 1o
CUCIUICHHOMY HACJIEIOBAaHWIO TeHOB. HapymeHue cuemieHuss T'€HOB B
pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPUS HACJIEACTBEHHOCTHU. | eHeTMUECKUE KapThl.

['enetnka nona. XpoMOCOMHOE ONPEAEIECHHUE TT0a. AYyTOCOMBI U TIOJIOBBIE
XpOMOCOMBIL. ['OMOoraMeTHele U TeTeporameTHble OpraHus3mbl. HacienoBanue
IIPU3HAKOB, CLIETUVIEHHBIX C M1OJIOM.

N3MeHYnBOCTSD. Bunet  u3MeHuMBOCTH: HECHACJIEACTBEHHAs W
HacleACTBeHHad. Poib  cpenbl B HEHACHEACTBEHHOM  MU3MEHYMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapualMOHHBIN psj U
BapualnMoHHass kKpuBas. Hopma peakuuum mnpusHaka. KomguuecTBeHHbIE H
KaueCTBEHHbIC MPU3HAKU U UX HOpMa peakiuu. CBoilcTBa MOAU(PUKAIIMOHHON
W3MEHYMBOCTH.

HacnencrBenHas, uiaum reHOTUNMYECKasi, U3MEHUUBOCTh. KoMOMHaTUBHAs
U3MEHYMUBOCTh. Meio3 W TMOJOBOM TpollecC — OCHOBA KOMOWHATHUBHOMN
U3MEHUYMUBOCTUA. MyTalMoHHas W3MEHYHBOCTh. Kiaccudukanus MyTaluii:
TE€HHbIE, XPOMOCOMHBIE, TEHOMHBbIE. YacTOTa M MPUYMHBI MyTaluil. MyTareHHbIe
(dakTopbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B HACJIEACTBEHHON M3MeHunBocTu H.
N. BaBunosga.

BHesnepHas HaCIeCTBEHHOCTh U U3MEHUYHUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbl T'€HETHKHU
YEJI0BEKA: reHeaJIOTUYeCKUH, OJIM3HEIOBEIH, LIMTOr€HETUYECKUM,
OMOXMMHUYECKUMA, MOJIEKYJIIpHO-TeHeTHUYecKnii. COBpPEMEHHOE OMNpeeIeHUe
TEHOTHUIIA: MIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C
nmomompio IIIP-amanu3a. HacnencrBenHble 3a00JIeBaHHMS YEIIOBEKA: T'€HHBIC
0ome3Hn, OOJIE3HN C HACIICICTBEHHOM MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE
6one3nu. Comarvueckue M TeHepaTuBHbICe MyTanuu. CTBOJIOBBIC KJIETKH.
[TpuHIMIIBI 310pOBOTO 00pa3a KU3HU, TUATHOCTUKH, MTPO(PUITAKTUKY U JICUCHUSI
reHeTH4ecKuX Oome3Hel. MeanKko-TeHeTHUeCKOe KOHCYJIbTUPOBAHHUE. 3HAUCHUE
MEJIUIMHCKOW TE€HETUKH B TMPEJOTBPALICHUH ¢ JICYCHUU TE€HETHUYECKUX
3a00s1€eBaHUH YelloBEKa.

JdeMoHcTpauu:

[Toptpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuinos.



Tabmuupr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U €r0
IUTOT€HETUYECKAsT OCHOBA», «3aKOH PACIICIUIEHUS U €r0 LUTOTCHETHYECKas
OCHOBa», «3aKOH YHCTOTHI TaMmeT», «JluruOpuaHOe  CKpenuBaHUE,
«lluTomornueckne  OCHOBBI ~ TUTHOPHUIHOTO  CKpeIMBaHUs», «Meho3y,
«B3auMonencTBue ajieNbHBIX TEHOBY», «l €HETHYEeCKHE KapThl PACTEHHI,
KUBOTHBIX U 4eJIOoBeKa», «['eHeTnka nmona», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CLUEIUIEHHOTO0 ¢ mnoyiom», «Kapuorumbl dYenmoBeka W KUBOTHBIX», «Buasl
U3MEHYHBOCTHY, «MoaudukannonHas n3MEHIYUBOCThY, «HacmenoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», «MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MoJeau-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUE,
«Henonnoe nomuHupoBanue», «JuruOpugHoe ckpenmBanuey», «llepexpéct
XpPOMOCOM», MHUKPOCKON M MUKporpenapatr «Jlpo3oduna» (HopMa, MyTaluu
(OopMBI KPBUIBEB M OKPACKH TeJa), repdapuii «I opox moCeBHOM».

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPETapaTax.

Jlabopatopnas  pabora Ne 6. «M3yuenne MoaudUKaAIMOHHON
W3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psA/ia U BAPUAIMOHHON KPUBO».

JlabopatopHasi pabota Ne 7. « AHaIM3 MyTaluil y Apo30(Uibl Ha TOTOBBIX
MHUKpOIIpENnapaTax».

[Tpaktuyeckass padora Ne 2. «CocTaBlieHHME U aHAJU3 POJOCIOBHBIX
YEIOBEKA.

Tema 7. Cesiekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U mpouecc. 3apokAEHUE CEJEKIUH U JOMECTUKAIUS.
Yyenue H. WM. BaBunoBa o IeHTpax MNPOUCXOKIACHUS M MHOTO00pa3us
KYJIbTYPHBIX pacTe€HUM. [{eHTpbl MPOUCX0KAEHUA JOMAIIHUX KUBOTHBIX. COPT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeJIEKITMU. MacCOBbBIN U UHIUBUTYIbHBIA OTOOPHI
B CEJICKIIMU pAaCTeHUH U KUBOTHBIX. OIlleHKa 3KCcTepbepa. BIM3KOpOaCTBEHHOE
ckpernuBanue — WHOpuauHT. Yucrtas nuausA. CKpeuMBaHWE YUCTHIX JTUHUH.
I'eTeposuc, unu rubpuaHas cuwia. HepoacTBeHHOE CKpelluBaHue — ayTOPUJIUHT.
Otpanénnas rubpuauzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 H
MOJyYEHUE TOJUIUIONAOB. J{OCTHKEHHUsSI CENIEKUMU PACTeHUM, XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpaciib MPOU3BOJICTBA. |'€HHAd MHXKEHEpHUs. DTaIlbl
co3ganusi pekomOunantHod JIHK u TpancreHHsix opranu3zmoB. Kierounas
uxkeHepua. Kinerounble  KyabTypbl. MUKPOKIOHAIBHOE  Pa3MHOKEHUE
pacrenuid. KioOHMpOBaHHME BBICOKONPOIYKTUBHBIX CEIBCKOXO3SIMCTBEHHBIX



OpPraHMU3MOB. JKoJorHueckue u stuueckue npodiemsl. MO — renernuecku
MO (ULIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. /. Kapneuenko, M. O.
HBaHOB.

TaOmumpr 1 cxemsl: kapTa «LleHTpBl MPOUCXOXKAEHUS U MHOrooOpasus
KyJIbTYpHBIX pacTeHuil», «llopoabl noMamHUX KUBOTHBIX», «CopTta
KYJbTYPHBIX pacTeHui», «Otnanéunas rudbpuanzanusy», «PadboTsl akagemuka M.
®. HMBanoBay, «llomummongus», «OO0BEKTHI OHOTEXHOIOTHH», «KileTOUHBIE
KYJIbTYPBI U KIOHUPOBaHUE», « KOHCTpYyHpOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

ObopynoBaHue: MyJSOKM IUIOJOB M KOPHEIUIONOB JUKUX (opM U
KYJbTYPHBIX COPTOB pacTeHul, repoapuii «CenbCKOX039iCTBEHHBIE PACTEHUS.

JlabopaTopHbie U IpaKTHYECKHE PA0OThI:

Okckypeust «OCHOBHBIE METOJABI M JIOCTHMIKEHUS CENEKLIHH PAacTEeHUN U
KUBOTHBIX  (HAQ  CEJNEKIMOHHYI0  CTaHIMIO,  IUIEMEHHYI0  ¢epmy,
COPTOUCIIBITATEIbHBIA Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1IAOOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOT'O LEHTPA)».

11 KUIACC

Tema 1. IBoIrOLIMOHHAST OHOJIOTHS.

IIpeanocbUIKM BO3HUKHOBEHMS 3BOJIOLMOHHOW TEOPHUH. DBOIIOLUOHHAS
Teopus U €€ MecTo B OHoJoruu. BiusiHue 3BOIIONMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBuzerenbcTBa 3BOMOLMH. [laleOHTOIOTHYECKHE: TOCIEA0BATEIBHOCTD
HOSIBJICHUS BUIOB B MAJCOHTOJOTHYECKOW JIETONHUCH, MEPEXOAHbIE (OPMBIL.
buoreorpaduueckue: cxoactBo u pasznuuue dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpHOJIOTMUECKHUE: CXOJICTBA M Pa3uyusi SMOPHOHOB Ppa3HBIX BHUJIOB
MM03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpPTaHbl, aTaBU3Mbl. MOJIEKYIIpHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METa0OIMYECKUX MyTeH y BCEX
OpraHU3MOB.

OpomonmonHas teopuss Y. JlapBuHa. IlpeanochUlKu BO3HHKHOBEHUS
JapBUHU3Ma. J[BIDKyIME CHUJIBI 3BOJIOLUMHU BHIOB 1o [lapBuHy (M30BITOYHOE
Pa3MHOXEHUE IIPU OTPAHUYEHHOCTH PECYPCOB, HEONPEIEIEHHAS U3BMEHUYUBOCTb,
00pb0a 3a CyIeCTBOBAHNE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bomonuu (CTI) u €€ 0OCHOBHBIE MOJIO0KEHHUS.



MuxkposBoironus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JIBrkyiiue cuiibl ((paxTopbl) IBOJIIOLMK BUAOB B IPUpoe. MyTallMOHHBIH
npolecc U KOMOMHATUBHAsA M3MEHYMBOCTh. [lomynsiiimoHHbIe BOJIHBI U Apeid
reHoB. M301us 1 MUTpalus.

EcrectBennbiii otbop — Hampapisiomuid (paktop 3BosrOIMUA. DOpMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHKW3MOB KaK pe3ynbTaT 3BoJouud. lIpumepsl
MPUCTIOCOOICHU Y OpraHu3MOB. ApoMop(h03bl ¥ U0 JANTAIIUH.

Bun wu BumooOpazoBanme. Kputepuum Buma. OcHOBHBIE (QOPMBI
BUI000pa30oBaHus: reorpaduyeckoe, IK0JIOTHIECKOe.

MaxkposBomonusi. PopMbl  3BOMIOLMU:  (DUTIETHYECKAs, JAUBEPreHTHAs,
KOHBEpreHTHas1, napauiesbHas. HeoOpatuMocTh 3BOMIOLUN.

Hponcxomz[eHHe OT HCCIICHIUAJIU3NPOBAHHBIX IMPCIAKOB.
[Iporpeccupyromas cnenuanu3anusa. AJanTUBHAS paJudaliysl.
JdemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mrouiep, A. H. CeBeprios.

Tabmuupr u cxemsl: «Pa3BUTHE OpPraHMYECKOrO0 MHpa Ha 3emiey,
«3apoIbIIIi TO3BOHOYHBIX JKUBOTHBIX», « ApXxeonTepukcey, «Dopmbl 60pbObI 3a
cyiectBoBanue», «EcrectBeHHbIN 0TOODPY, «MHOr000pa3ue COPTOB pacTEHUN»,
«MHoroobpazue  mopoa  KUBOTHBIX», «llomynmsuum», «MyTtanroHHas
M3MEHYUBOCTBY, «ApomMopdo3by, «MUnnoananramuuy, «O01asi 1ereHepanus,
«JIBmxkymue cwibl sBoTONMNY, «Kapra-cxema mapmipyra mytemectBus Y.
JlapBunay, «bopnba 3a cymecTBoBaHHEY, «IIpHUCIIOCOOICHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHNE», « IKOJIOTHIECKOE BUIO00OPA30BAHUEY.

O6opynoBaHKe: KOJUICKIIUSI HACEKOMBIX C Pa3JIMYHBIMU TUIIAMU OKPACKU,
Ha0op MJIOJOB U CeMsH, KoJieKIus «lIpumMepsl 3alUTHBIX MPUCTIOCOOTIECHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHbBIE HAMPABICHUS HBOJIOIUNY, O0BEMHAS MOJIETTH
«CTpoeHue roIoBHOTO MO3ra O3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, KoJwieKuus «DOpMbI COXPAHHOCTH
HCKOMAEMBbIX JKMBOTHBIX M pacTeHUi», Mojenb amnmiukanus «llepekpéct
XpOMOCOM», BJaxHble mnpenapaThl «Pa3Burue Hacekomoro», «Pa3Burue
JSTYIIKWY, MUKporpenapat «Jlpo3zodunay (Hopma, MyTanuu pOpMbI KPHLIILEB U
OKpacKH TeJa).

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

Jlaboparopnas pabora Ne 1. «CpaBHeHHE BUAOB MO MOP(OJIOTHYECKOMY
KPUTEPHUIOY.



JlabopatopHas padota Ne 2. «Onucanue nprucnocoOJI€HHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KU3HU Ha 3emuie.

JloHay4yHbIE TIPEACTABICHUS O 3apOXKICHUHU XU3HU. HaydHble TUIIOTE3bI
BO3HUKHOBEHUSI >KM3HM Ha 3emJje: aOuoreHe3 M MaHCIEpMHUA. XUMHUYECKas
ABOIONMS. AOUOTEHHBIA CHHTE3 OPraHUYECKHUX BEIIECTB M3 HEOPTaHUYECKHUX.
OKCIEpUMEHTAIbHOE TOATBEPXKACHUE XUMHUYECKOW »sBomtonuu. HavanbHbie
sTambl Ouonornueckoi sBosroruu. [umoreza PHK-mmpa. ®opmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [IepBhie KIETKH U UX
sBOJIONMS. POPMHUPOBAHME OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazBuTHe x)u3Hu Ha 3emuie 1o 3paM u nepuoaam. Karapxeil. Apxeiickas u
npoTepo3oiickast 3pel. Ilanmeo3olickas 3pa u €€ mepuoAbl: KEMOPHUICKHIA,
OPJIOBUKCKUH, CUITYPUHUCKUN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3so30iickas 3pa 1 €€ NepruoAbl: TPUACOBBIN, FOPCKUI, MEJIIOBOM.

KaiiHo3olickags »3pa W €& TmepuojAbl: IaJCOrCHOBBIN, HEOTCHOBBIMH,
AHTPONOT€HOBBIN.

XapakTepuCTUKa KIIMMATa U T€OJOTHYECKUX NTPOoLecCOB. OCHOBHBIE 3TAIbI
ABOJIIOLIMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMop(o3bl y pacTeHUN U
AKUBOTHBIX. [losiBIIEHNE, paclBET U BBIMUPAHUE TPYIIN )KUBBIX OPraHU3MOB.

CucreMa OpraHM4YecKOro Mupa Kak OTpaKeHHE 3BOJOIUU. OCHOBHBIE
CHUCTEMATHUYECKUE TPYIIbI OPTaHU3MOB.

DBOJIIOLMA YENOBEKA. AHTPONOJIOTHS KaKk HayKa. PazBuTue npencraBieHui
O MPOMUCXOKICHUH YesoBeKa. MeToasl u3ydeHus aHTtponorene3a. CxoacTBa u
pa3IMyuus 4eJI0BEKa U KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (dakTopel) — aHTpomoreHne3a.  HacnencrtBeHHas
M3MEHYMBOCTb M €CTECTBEHHbIH OTOOp. OOmIecCTBEHHbI 00pa3 >KHU3HH,
W3TOTOBJIEHUE OPYAUN TPYJa, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH,
Yenosek ymensii, YenoBek mNpsamMoxomsumi, YenoBeKk HeaHAEPTalIbCKUU,
Yenosek pazyMHblii. Haxoqku MCKOIMMaeMbIX OCTAaTKOB, BPEMS CYILIECTBOBAHUSI,
00J1aCTh pacpOCTPAHEHHUS], 00BEM TOJIOBHOTO MO3Tra, 00pa3 ®U3HU, OPYAUSL.

Yenoseueckue packl. OCHOBHbIE OOJBIIME pachl: €BPOINEOUIHAS
(eBpaswmiickasi), Herpo-aBCTpajouaHasi (PKBATOpUAIbHAs), MOHTOJIOU]IHAS
(azuarcko-amepukanckasi). UepTbl mpUCTIOCOOIEHHOCTH  MPEACTaBUTENECH
YEJIOBEYECKUX Pac K YCJIOBUAM CYIIECTBOBAaHMS. EIMHCTBO YEIOBEUECKUX pac.
Kputuka pacusma.

JdeMoHcTpanuu:



[Toptpetsr: @. Penn, JI. Ilactrep, A. K. Onapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmunel 1 cxembl: «Bo3unkHoBeHne CoaHEYHOM CHUCTEMBI», «Pa3BuTHe
OpraHuueckoro Mupa», «PacturenpHas kieTka», <« KUBOTHas KIETKay,
«IIpokapuoTnueckas kinetka», «CoBpeMEHHass CUCTEMa OPraHUYECKOTr0 MUPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOEHUSI YEJIOBEKAa U UYEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MeECTa MaJCOHTOJOTHUECKUX HAxXOJOK IMPEIKOB
COBPEMEHHOTO YeJOBEKay, «/lpeBHenme moan», «pesaue moan», «llepsoie
COBPEMEHHBIEC JIIOJINY, «HenoBeueCKue pach».

O6opynoBanue: Mymspku — «[Ipoucxoxnenue  denoBeka»  (OHOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIa, HeaHAepTaablla, KPOMAHbOHIIA), CJICTKU WM
M300paKeHHs] KAMEHHBIX OpYAUN MEPBOOBITHOIO YeJIOBEKa (KaMHHU-YOIIIEPHI,
pyoOmiia, ckpebia), TreoxXpoHoyiorudyeckas Taonuma, Kouiekuus «DopMbl
COXPAaHHOCTH MUCKOMAEMbIX )KUBOTHBIX U PACTCHHIN.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Tpaktuueckas padbora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTEHUH U
KUBOTHBIX B KOJIJICKIIUSIX).

DKCKypcust «DBOJIIOIUS OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4HBIN WJIM KPAaEBETUECKUI My3€ei).

Tema 3. Opranu3mbl U OKpYysKamoas cpeaa.

OKOJIOTUSI KaK HaykKa. 3aJayd H  pas3deibl JIKOJOrMu. MeToasl
AKOJIOTMYECKUX HUCCIICIOBAHHI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.

Cpennl obuTaHusi OPraHU3MOB: BOJIHAS, HA36MHO-BO3AYIITHAS, TIOYBEHHAS,
BHYTPUOPTaHU3MEHHASI.

Oxonorunyeckue (akropsl. Knaccudukamnus sKoI0THMUECKUX (HAKTOPOB:
abuoTHYeCKUe, OMOTHUYECKUE W AaHTPOIOreHHbIe. J[elicTBUE HSKOJIOTHYECKUX
(hakTOpOB Ha OPTAHU3MBI.

AlGuoTnueckue (hakTophI: CBET, TEeMIIepaTypa, BJI&KHOCTb.
®doronepuonusm. [lpucnocobneHuss OopraHu3MOB K JACHCTBUIO aOMOTHYECKUX
dakTopoB. buosiornyeckre puTMsI.

buotnueckue  daktoppl. Buabl  OMOTHYECKMX  B3aWMOJICHCTBUM:
KOHKYPEHIIUSA, XUIITHUIECTBO, CUMOMO03 U ero (hopmbl. [lapazutusm, koomneparnus,
MyTyallu3M, KOMMEHCAIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HeUTpanu3M. 3HayeHHE OMOTHMYECKUX B3aMMOACHCTBUM ISl CYIIECTBOBAHUS
OpPraHu3MOB B MPUPOIHBIX COOOIIECTBAX.



DKOJIOTUUECKHE XapaKTEPUCTUKU MOnyisiiui. (OCHOBHBIE TOKa3aTeIu
MNOMYJISIUU: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuka 4ucI€HHOCTH MOMYJISIIIUUA U €€ PeryJIsiIusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabnuupl u cxembl: kapta «[Ipupoansie 30Hb1 3emny», «Cpeabsl oOuTaHuUs
opranu3zMoBy», «®otonepuoausmy», «llomymnsuun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTH TOMYJISIUY HHY30puu-TyPenbrny, «[IumeBrbie enm.

JlaGopaTopHble U IpaKTUYeCKUE padoThI:

Jlabopatopnasi pabota Ne 3. «Mopdooruueckre 0COOEHHOCTH PACTCHUIMA
U3 Pa3HBIX MECT OOUTAHUS.

JIabopaTtopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB
KOJIEyCay.

[Ipaktuueckas padora Ne 2. «[loacuéT TIOTHOCTH MOMYJAIMN Pa3HBIX
BUJIOB PACTCHUID.

Tema 4. Coo01mecTBa 1 IKOJIOrHYECKHE CHCTEMBI.

Coo0bm1ecTBO Opranu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUI0BAs,
MPOCTpPAHCTBEHHAs, Tpoduueckas (muiueBas). Buabl-momuHantel. CBsi3u B
OuonEeHo3e.

Okosornuueckre cucrembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHoze. DYHKIMOHAJIbHBICE KOMIIOHEHTHI JIKOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTHI, pe1ylleHThl. KpyroBOpOT BEIIECTB U MOTOK SHEPTUHU B SKOCUCTEME.
Tpoduueckue (nuiLeBble) YpOBHU BKOCUCTEeMbI. llumieBble 1enu M CeTH.
OcHOBHBIE TIOKa3aTeId IKOCUCTEMBI: OMoMacca, MPOAYKIHs. DKOJIOTHUUECKHE
NUpaMUIbl: TMPOAYKIIMH, YUCIECHHOCTH, Ouomacchl. CBOWCTBA HSKOCHCTEM:
YCTOWYUBOCTD, CaMOperysius, pazputue. Cykieccus.

[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOWHOTO
WM IIAPOKOJIMCTBEHHOTO JIEca.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI. Y POOIKOCHUCTEMBI.
buonornyeckoe u X03sMCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak dakTtop ycTouumBOCTH 3KOocucTeM. CoxpaHeHue
OMOJIOTHYECKOT0 pa3HOOOpasus Ha 3emIie.

Yuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdeprl. XKuBoe BemectBo u ero Qynkiuu. OcobeHHocTn Ouochepsl Kak
r00agbHOM JIKOCHUCTEeMBI. JIlMHAaMHUUeCKOe paBHOBeCHE W oOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTbl BemecTB W OHOTCOXMMUYECKHE IHMKJIBI 3JIEMEHTOB
(yrnepona, azora). 30HaIBLHOCTH OMOChephbl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBo B Ouochepe 3emiid. AHTPOINOTCHHbIE W3MEHEHHS B
ouochepe. ['modanbHbBIC YKOJIOTHYECKUE TTPOOTIEMBI.

CocyiecTBoBaHUE MPUPOJIBI u YeJI0BEYECTBA. CoxpaneHnue
OwopasHoOOpa3msi Kak  oOcHOBa  yctowumBocth  Owocdepr.  OcHoBa
PAlMOHAIIBHOTO YIPaBJIEHUS MPUPOJHBIMH PECypcaMy M HX HUCIIOJIb30BAHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JemoHcTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckui.

Tabmuupl u cxeMmsl: «lIuneBbie nenm», «bUOIIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie coobiecTBay, «llenu nuranusy, «IKoIOrMUecKas MUPaAMUJIAY,
«buochepa wu  uyenoBek», «IKOCUCTEMA MIUPOKOJIUCTBEHHOTO  JIecay,
«JKOCcHCTEMA XBOMHOIro Jjeca», «buoleHo3 BOgoéMa», «ATrpOLEHO3Y,
«IIpumepHBIE aHTPOIIOrEHHBIE BO3ACHCTBUSA Ha MNPUPOAY», «BaxHeinmmne
VMCTOYHUKH 3arpsi3HEHUSI BO3[yXa M TPYHTOBBIX Boa», «[louBa — BakHeiIas
coctaBsitonas Ouocdepnr», «DakTopbl Jerpaganudd mouBy», «llapHUKOBBIM
abdext», «DakTophl PaaMOAKTUBHOTO 3arps3HeHuss Ouochepwl», «OO0mas
CTpYyKTypa Ouocdepr», «PacnpocTpanenue ku3Hu B ouocdepe», «O30HOBBIM
sKkpaH ouocdeps», «KpyroBopot yriaepoaa B 6uocheper, «KpyroBopot azora B
IPUPOJIEN.

O6opynoBanue: Moienb-anTuIMKanus « TunuyHeie OMOLIEHO3bIY, repoapuii
«PactutenbHble  cooOmecTBa», koyekuun — «buouenos», «Bpenurenu
BOKHEUIINX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYpP», TepOoapuul U  KOJUICKIIUU
pacTeHMI U KMBOTHBIX, MIPUHAJJICKAIINE K PA3HBIM AKOJIOTMYECKUM TPYIIam
omHoro Buma, Kpacmas xuura Poccuiickoii ®enepanun, H300pakeHUs
OXpaHsSIEMbIX BUAOB PACTEHUN U KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHUIA

Cormacao @I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM
OCBOCHHMS OOYYAIOIIUMHCS TPOTPaMM CpenHEero oOmero oOpa3oBaHUs:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NTHYHOCTHBIX pe3yiabTaTOB OCBOCHUS mpeamera «buonorus»
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIONIME:  OCO3HAHME  OOyYaroIIMMUCS
POCCHMCKOM T'Pa)XJaHCKOM HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOTPE/IEICHUIO, HAJTUYUE MOTHUBAIIMM K OOYUYEHUIO
OM0JIOTHH, 1IeJICHANPABICHHOE PAa3BUTUE BHYTPEHHUX YOCKICHUI TUYHOCTH Ha
OCHOBE KIJIOUEBBIX I[EHHOCTEHW W HCTOPUYECKUX TPAIULMUKA  PA3BUTHUA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCT M CHOCOOHOCTh OOYYaroIIuXcs
PYKOBOJACTBOBAaTbCS B CBOCH  JCATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMHM, NPHUCYLUIMMHU CHUCTEME OHOJOTMYECKOro OOpa3oBaHUsA, HAIUYUE
AKOJIOTUYECKOTO TMPABOCO3HAHMS, CIIOCOOHOCTU CTaBUTh IEJIU U CTPOUTH
YKU3HCHHBIE TIJIAHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS IIpeaMeTa « buoaorus» 10cTuraroTcs B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEITEIbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKMMHM  COLUOKYJIBTYPHBIMHA, HMCTOPUYECKUMH U
JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU, TPUHSATHIMUA B OOIIECTBE MPaBUJIAMU U
HOpMaMH  TIOBEACHUS M  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HaHMS,
CaMOBOCITUTaHUS U CAMOPA3BUTHS, PA3BUTUSL BHYTPEHHEHN MO3ULIMU JIMYHOCTH,
NaTPUOTH3Ma, YBAXKECHUA K 3aKOHY U NIPABOIOPANKY, YEJIOBEKY Tpyda H
CTapIieMy IIOKOJICHHIO, B3aUMHOIO YBaKCHHS, OEpPEKHOr0 OTHOIICHUS K
KYJbTYPHOMY HACJIEAUIO M TPAAUIMIM MHOTOHAIIMOHAJIBLHOIO Hapojaa
Pocculickon @enepanuu, Npupoae U OKPYKAKOILIEH Cpeae.

JIM9HOCTHBIE PE3yNbTaThl OCBOEHHUSA Yy4ueOHOro mpeameTa «buomorus
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYaroluxcs
PYKOBOJICTBOBaThCA C(HOPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JTUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHUEHTALMM, MO3UTHUBHBIX BHYTPEHHHUX YOEKICHUH,
COOTBETCTBYIOIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa,
pacllMpeHue >KWU3HEHHOIO OINbITa W ONbITAa JESTEIbHOCTH B IPOLECCe



peanu3alui OCHOBHBIX HAIPaBJICHUN BOCIUTATEIbHOW AEATEIBbHOCTH, B TOM
YUCJIE B YACTU:
1) rpa:kaIaHCcKOT0 BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MTO3UITUH 00YJAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO WJIEHA POCCUKCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOSI3aHHOCTEH, yBa)KE€HUE
3aKOHA U MPaBOIOPSIIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JEITEIBHOCTH MPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M MIO3HABATEIBHBIX 33144, BHIMIOJTHEHUN
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OIpPEAENATh COOCTBEHHYIO TO3UIMI0 IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JACHCTBUIX HEOOXOAMMOCTh KOHCTPYKTHUBHOI'O
B3aMMOJICUCTBHUS JIIOJICH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COIIMAJTIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIITOJIHEHHUS
y4eOHBIX, ITO3HABATEIbHBIX M MCCIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIIEHUS K MHEHHUIO OIMOHEHTOB MpPH OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTUYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHUICKON rpaXJaHCKON WUJICHTUYHOCTH,
MaTPUOTU3MA, YBAXKEHUS K CBOEMY HApOIy, YyBCTBA OTBETCTBEHHOCTH IEpE.l
Ponunou, ropmoctu 3a cBOWM Kpail, cBOK PoauHy, CBOW S3BIK U KYJIBTYpY,
IIPOLLIOE U HACTOSALIEE MHOTOHALIMOHAIBLHOIO Hapoaa Poccnu;

LIECHHOCTHOE OTHOUIEHWE K TMPUPOJHOMY HACICAUIO W TaMSATHHKAM
NPUPOJBI, TOCTWXKEHUAM Poccum B Hayke, MCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TpyAe;

CIIOCOOHOCTh OIIEHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTHU, TMOHUMAHUS 3HAYCHHUS OMOJIOTMH B TO3HAHUM 3aKOHOB
MPUPO/IbI, B KU3HHU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiHas yoexxa€HHOCTh, TOTOBHOCTh K CIY)KeHUIO U 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €ro Cyab0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHMUE IYXOBHBIX LIEHHOCTEN POCCUMCKOrO HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEICHUS;

CIOCOOHOCTh OIIEHWBATh CUTYAIlMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;



OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTONYMBOTO OYyAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHATHS EHHOCTEW CEMENHOMN )KU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsl ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUI;

MMOHMMAaHUE HMOIMOHAJIBLHOIO BO3JCUCTBUSL >KUBOM NPUPOJALI U €€
LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPaKEHUIO B Pa3HBIX BUAAX HUCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnuyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJILTYPbI 310POBbS U
IMOLMOHAIBHOTO 0J1ArONOJyYHs:

NOHUMaHUE W peaju3anus 3J0pOBOro M 0Oe3omacHoro obpasza KU3HU
(3mopoBoe  TUTaHUE, COOJIOJIEHWE TUTMEHUYECKHMX TpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, pEryisipHas Qunyeckas
AKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHUMAHHE LEHHOCTH TMPaBWI WHIWBUAYAIBHOTO M KOJUIEKTUBHOTO
6€30macHOro MOBEACHUS B CUTYAIIUSIX, YTPOKAIOITNX 3/JOPOBBIO U KU3HHU JIFO/ICH;

OCO3HAHME MOCIEACTBUMN U HEPUSITUSI BPEHBIX MPUBBIUEK (YIIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTEPCTBA, TPYA0TIO0UE;

TOTOBHOCTh K aKTMBHOM AEATEIBHOCTH TEXHOJIOTMYECKON U COLUAIBHON
HaIpaBJICHHOCTH, CIIOCOOHOCTH WHUILIMUPOBATH, MJIaHUPOBATH u
CaMOCTOSITEJIHO BBITIOIHSATH TaKylO JAESTEIbHOCTD;

MHTEPEC K pa3nudyHbIM chepaM npodhecCuoHaATBHOM AesTeTbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIM BHIOOpP Oynymied mnpodeccurt W PearTn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TITAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O U CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTUYECKU IIEJIeCO00pa3HOE OTHOIIEHHWE K TMPHUPOJE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS HSKOJIOTHYECKOW KYJBTYphI: MPUOOPETEHUE OIbITa
MJIAHUPOBAHUSI TIOCTYNKOB U OLEHKM HX BO3MOXKHBIX IOCIEACTBUM JIs
OKPYXKarouen Cpebl;



OCO3HaHMUE TI00aTbHOTO XapaKTepa SKOJOTUYECKUX MPOOIeM U IMyTed Ux
pelIeHMUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpeTacMble MPU H3YyYECHUH OHOJIOTHUHU
3HaHWA M yMEHHUS TPU PEIICHHH NPoOJeM, CBA3AHHBIX C palOHATBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHUE TpaBUJl TOBEACHUS B  IPUPOJE,
HAIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B JKOCHCTEMaX, OXpaHy BHJIOB,
aKOocucTeM, Orocdeps);

AKTUBHOE HENPUATHE JCUCTBUW, MNPUHOCAIINX BPEH OKPYKAIOIIEH
MIPUPOJHON Cpesie, YMEHHE TPOTHO3MPOBATh HEOIArONPHUATHBIE SKOJIOTHYECKUE
NOCJIEACTBUA NPEANPUHUMAEMBIX ACHCTBUI U MPEIOTBPAILATD UX;

HaJIMYHAE Pa3BUTOTO  SKOJOTMYECKOTO  MBILUICHUS, 3KOJIOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOTMUECKOW HANpaBICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAJIBHON
OPAKTUKE, TOTOBHOCTM K YYacCTHUIO B IPAKTHYECKOM  JEATEIBbHOCTH
AKOJIOTMYECKON HANPABJICHHOCTH;

8) HeHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAYKH U OOILECTBEHHOM MPAKTUKH, OCHOBAHHOI'O HA JTNAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIETO OCO3HAaHHIO CBOEr0 MECTa B IOJUKYJIBTYPHOM
MUDE;

COBEPILIEHCTBOBAHKE SI3bIKOBOM M YMTATEIBCKOW KYJIbTYPhl KaK CpeIcTBa
B3aMMOJICHCTBHS MEX]TY JIFOJbMH U MIO3HAHUS MUDA;

MOHMMaHUEe crenu@uky OUOJOTUM KaK HAayKH, OCO3HaHUsS €€ poiu B
(opMUPOBAHNHN PALMOHATILHOTO HAaYyYHOTO MBIIUIEHUS, CO3JJaHUH LEI0CTHOTO
NpEICTaBICHUs 00 OKpYXarolleM MHUpE Kak O €IMHCTBE MPUPOJIbl, YEIOBEKA U
oO1ecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHuU NpodsieM
COXpaHEHUs! MPUPOJHOTO PABHOBECHS;

yOex1EHHOCTh B 3HAUUMOCTH OMOJIOTHH JJIi COBPEMEHHOM LIMBUIIN3alUU:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUSI MEIUIIMHBI, CO3/IaHNE MEPCIEKTUBHBIX
OMOTEXHOJIOTHH, CHOCOOHBIX pelIaTb pPEeCypcHble MpoOJIeMbl Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTe BBIXOJA U3 TIIOOATBHBIX HKOJIOTMYECKUX MPOOIeM
U obOecrieueHHs] Tepexofa K YCTOWYMBOMY Pa3BUTHIO, PAIlMOHATILHOMY
MCIOJIb30BaHUIO MIPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IMOJYYEHUU OHOJIOTMYECKMX 3HAHUM B LEJAX
NOBBIIIEHUA OOILIEH KYyJbTYypbl, €CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KakK
COCTaBHOM  4YacTh  (PYHKIUMOHAJIBHOM  TIPAMOTHOCTH  oOOydarouiuxcs,
(dopMupyemoii mpu u3y4eHu ONOJIOTUH;



[IOHUMAaHKE CYILIHOCTU METOOB ITI03HAHUs, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJy4YyaeMble 3HAHUS JUIs aHaiu3a M
O0OBSCHEHHUS SBICHUN OKPY>KAIOIIEr0 MUPa U MMPOUCXOASIINX B HEM U3MEHEHUI,
yMEHHE JenaTb 0O0OCHOBAHHBIC 3aKJIIOYCHHMS] Ha OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIUXCS JAHHBIX C LIEJIBIO ITOIYYEHHS TOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaAMOCTOSATEIBHO UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS NS
penieHus NpoOJIeM B peajbHbIX KU3HEHHBIX CUTYaLHAX;

OCO3HAaHME LIEHHOCTH HAy4YHOM JESATEIBbHOCTH, TOTOBHOCTh OCYILIECTBIITh
IIPOEKTHYIO U UCCIEN0BATEIBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENpPEpPhIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUI0, K aKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAHMHA MO OMOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH IMOTPEOHOCTMHU.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOro peaMera «buoaorus
BKJIIOUYAIOT: 3HAUYUMbIC 711 (DOPMUPOBAHUS MHUPOBO33PEHUS OOYyYaIOIIUXCS
MEXAUCIUILTMHAPHBIC (MeXTpeAMETHBIE) oOllleHayYHbIE TIOHSTHS,
OTpa)karolue IIEJOCTHOCTh HAYYHOM KApTUHBI MHUpa U CHEIU(PUKY METO/IOB
MO3HAHUS, MCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DJHEPIus,
SBJICHUE, TMpOIeCcC, CHUCTeMa, Hay4yHbI (aKT, MPUHLMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHsl, HCCIEIOBaHME, HAOIIOJICHUE, U3MEpPEHUE,
AKCIIEPUMEHT U APYTHUX), YHUBEpCAIbHBIC yUeOHBIC NEeHCTBUS (TT0O3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PpETYyJSTUBHBIC), obOecrneuuBaronme (HopMUpOBaHHE
(GYHKIIMOHATBHOM TPAMOTHOCTU M COIMAILHON KOMIIETCHIIMM OOYYaroIINXCs,
CITOCOOHOCTh O0YYaIOIIMXCSl UCMOJIb30BATh OCBOCHHBIE MEXKIUCIUIIIIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHMS W YHUBEPCAJbHbIE Yy4YeOHBbIE JICUCTBUS B
ITO3HABATEIILHOW M COLIMAJIBHOM MPAKTHUKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUSI TIPOTPAMMBI CPEHETO OOIIEero
00pa3oBaHUsI TIOJDKHBI OTPAXkKaTh:

OBjajeHue  YHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEIbHBIMH
AEUCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeCTBHA:

CaMOCTOSTENIbHO  (popMyNHUpoBaTh H  aKTyaIM3UpoOBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHWU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHUS), PACKPHIBATH



CMBICTT OHOJIOTMYECKUX MOHATHHA (BBIIEHATH WX XapaKTepHble IPHU3HAKHU,
YCTaHaBIIUBATh CBS3U C APYTUMU HOHATUSAMU);

ONpENENATh LEIN NAEATEIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPHUH HUX
JOCTH)KEHHUS, COOTHOCHTH pPE3YyJbTaThl JAESITEIBHOCTH C IOCTaBJICHHBIMU
LEISIMU;

UCIOJb30BaTh OWOJIOTUYECKUE TOHATUS JJs OOBSICHEHHUS (DAKTOB U
SBJICHUH KUBOU MPUPOJIBL;

CTPOUTH JIOTMYECKUE PACCYX ACHUS (MHIYKTUBHbBIC, IEIYKTUBHBIE, IO
AHAJIOTUM), BBIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEUYUS B PACCMATPUBAEMBIX
ABJICHUSAX, (POPMYIHPOBATH BHIBObI U 3aKIIIOUCHUS;

OPUMEHATh  CXEMHO-MOJEJIbHBIE  CPEACTBA Uil  IPEICTABIICHHUS
CYILLIECTBEHHBIX CBS3€M U OTHOLLIEHU B U3YyYaEMbIX OMOJIOTUYECKHX O0BEKTAaX, a
TAaK)K€ IMPOTHUBOPEYUH  PA3HOTO  POJA, BBISABICHHBIX B  Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3pabaThIBaTh IUIAH PEUICHUs IPOOJIEMBI C YUETOM aHaIN3a UMEIOLIUXCS
MaTepUAJIBHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESATENBHOCTb, OLEHUBATh COOTBETCTBHE
pE3yNbTATOB LIEJISAM, OEHUBATh PUCKHU MOCJIEICTBHI I€ATEIbHOCTH;

KOOPAVUHUPOBaTh U BBINOJHATH pabOTy B  YCJIOBHUSX pPEAJIBHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHUS;

pPa3BUBATh KPEATUBHOE MBIILJIEHUE TP PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HcCIe0BaTeIbLCKUE TeHCTBUSA:

BJIQZIETh  HaBbIKAMU  Y4€OHO-MCCJIENOBATEILCKOM U MPOEKTHON
JesITeIbHOCTH, HaBbIKaMU pa3pelieHus MpoosieM, ClioCOOHOCTHIO K TOTOBHOCTBIO
K CaMOCTOSITEIbHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3aj]ad,
MIPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHNUS;

MCIIOJIb30BaTh PAa3UYHbIE BHUABI JEATEIBHOCTH MO IMOJIYYEHUIO HOBOIO
3HAaHUA, €ro MHTEpHpeTaluy, NpeoOpa3oBaHUI0 U NMPUMEHEHHIO B Y4EeOHBIX
CUTYalUsX, B TOM YUCIIE IPHU CO3JaHUH YU€OHBIX U COLUANBHBIX TPOEKTOB;

¢opMupoBaTh  Hay4yHbIi  THUI  MBIIUICHHS,  BIAJAETh  HAay4YHOH
TEPMHUHOJIOTHEH, KITFOUEBBIMU MOHATUSAMHU U METOJAMU;

CTaBUTh U (OPMYJIHPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30oBaTEIbHOM
NEATENbHOCTH U KU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh TIPUYMHHO-CIIEICTBEHHBIE CBSI3M M aKTyaJIU3WpOBaTh 3ajaady,
BBIIBUTaTh TUNOTE3y €€ PEeIleHUs, HAaXOIUTh apryMEHThI ISl JOKa3aTellbCTBa
CBOMX YTBEPKICHHM, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;



aHAIM3WPOBATh TOJYYCHHBIE B XOJE pEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHYECKH OICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH HM3MCHCHHE B
HOBBIX YCJIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsIM, OLEHUBATh MPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN MMOMCK MEPeHOCa CPEJICTB U CIIOCOO0B
JCHCTBUS B MPOPECCHOHATBHYIO CPEILY;

YMETh MEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO M MPAKTUYECKYIO 00JacTU
KHU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC UJICH, TIPEIJIaraTh OPUTMHAIIbHBIE TTOIXO/IbI U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JTONYCKAIOIINE aTbTEPHATUBHBIEC PEILICHUS.

3) pabora ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3NMUYHBIX HUCTOYHHKAX wWHPopMammu (TEKCTe
y4eOHOro nocoOusi, HayYHO-TIONYJISIPHOM JIUTEpaType, OUOIOIMYECKUX CIOBAPsIX
U CIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JlaHHbIX, B IHTepHETE), aHaTu3UpOBaATh
uHGOPMAIMIO Pa3UYHBIX BUJIOB W (HOpPM TPEACTABICHUS, KPUTHUECKH
OILICHHBATH €€ TOCTOBEPHOCTh U HEMPOTHBOPEUUBOCTH;

(dbopMyTHUPOBATH 3aMPOCH U MPUMEHATH Pa3INYHbIe METOABI IIPU MMOUCKE U
oT0Oope Ouosornyeckoil THPopMauu, HEOOXOAMMOMN /711 BHINOJHEHUS Y4eOHBIX
3ajay;

IpHOOpETaTh OMBIT MCIIOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HWCIOJb30BaHUS
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpEACTaBICHUS
Oouonornyeckor uHOpmaruu (CXembl, TpapuKh, TUATPAMMBbl, TaOJIUIIbI,
PUCYHKH U APYTOE);

WCIIONIb30BaTh HAYYHBIN $3BIK B KadecTBE CpEeACTBa Npu padore ¢
Ouonornyeckod wuHGOpPMAIUEH: TPUMEHATh XHUMHYECKUE, (PU3MUECKHE W
MaTeMaTHYeCKUEe 3HaKU U CUMBOJIBI, POpMyJIbl, aOOpeBHaTypy, HOMEHKIATYDY,
UCIIONIb30BaTh M MPeoOpa3oBbIBATH  3HAKOBO-CUMBOJUYECKHE  CPEICTBA
HaTJISTHOCTH;

BJAaJeTh  HAaBBIKAMHM  pACMO3HABAaHWUS W  3allUTBl  MH(pOpMAIHH,
nH()OPMAITMOHHOM 0€30TTaCHOCTH JIMYHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATUBHBIMHM J€CTBUSIMU:

1) o6menne:

OCYIIECTBIISITh KOMMYHUKAallUM BO BceX cdepax IKU3HU, aKTHBHO
y4acTBOBaTh B JUAJIOTE€ WU JMCKYCCHU MO CYIIECTBY OOCYXKIaeMOHl TeMbI
(yMeHue 3amaBaTh BOINPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHUTEIBHO



BBITIOJIHEHUS TIPEAJIaraeMoil 3a7a4uu, yUUThIBaTh HHTEPECHl U COTJIACOBAHHOCTD
TO3HIIUHN IPYTHX YYaCTHUKOB JTUAJIOTA WU TUCKYCCUN);

pacno3HaBaTh HEBEpOaJIbHBIE CPEACTBA OOIICHMS, MOHUMATh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BOSHUKHOBEHHS KOH(IMKTHBIX CUTYaIlUH,
YMETh CMSITYaTh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUHBIMU CIIOCOOAMU OOIIEHUS ¥ B3aUMOJICHCTBUS, TOHUMATh
HaMEpeHus JApYruxX JIOJed, NpPOSABISTh YBAKUTEIBHOE OTHOLIEHHE K
co0eceTHUKY U B KOpPPEKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAasl 1eATeJIbHOCTD:

MOHUMATD M UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAH/IHON U MHINBUyaIbHOU
paboThl MpU  peuieHUH  OUOJOTUYECKOW  mpoOjeMbl, 0OOCHOBBIBAThH
HEO0OXOIUMOCTb MTPUMEHEHUS TPYIITIOBBIX (DOPM B3aUMOJICHCTBUSI MPU PEIICHUH
yueOHOI 3a1auH;

BbIOMpaTh TEMATUKy U METOJIbl COBMECTHBIX ACUCTBUNA C y4y€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOTO WIEHA KOJUIEKTUBA;

NPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWUHUPOBATh JIEUCTBUS MO €€ JTOCTHKEHUIO: COCTABJIATH IJIaH JEWCTBUH,
pacnpeneniaTb poid ¢ y4€TOM MHEHUN YYaCTHHUKOB, OOCYXXIaTh pe3yJbTaThl
COBMECTHOU paboThI;

OLICHMBATh Kaue€CTBO CBOETO BKJIAJa M KAXKJIOTO YYaCTHHKAa KOMAaHIbl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npenjiaraTh HOBBIE MPOEKTHI, OICHUBATh HJAEU C TO3UIIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAYNMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TIOBEJIECHUE B PA3TMYHBIX
CUTYAIUsX, IPOSABIIATH TBOPUYECTBO U BOOOpaKEHHNE, OBITH MHUITMATHBHBIM.

OBJajieHUe YHHBEPCAJbLHBIMH PeryJIsSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCIIOJIh30BaTh OWOJOTHYECKUE 3HAHUS JJIsS BBISIBICHUS MPOOJIEM M WX
pEIICHUS B )KU3HCHHBIX U YICOHBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHUUM LEJIEBbIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JEMCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K )KUBOW MPUPOJE,
CBOEMY 37I0POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESITEIIbHOCTD, BHISBIIATh
poOJIeMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIHLHOM
NEATETBbHOCTH U KU3HCHHBIX CHTYaIUsX;



CaMOCTOSITEJIBHO COCTAaBJISITh IIJJaH pEIHICHHs MpoOieMbl C Y4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIIOYTEHMI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacimupsaTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX PENOYTEHH;

JeaTh ~ OCO3HAaHHBIM  BBIOOp,  apryMeHTUpOBaTh  €ro,  Opathb
OTBETCTBEHHOCTb 32 PEIICHNUE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMHUPOBAHUIO U TPOSIBICHUIO IIUPOKOU SPYIUIMHN B
pasHbBIX 00JacTAX 3HAHUM, MOCTOSHHO IOBBIIIATH CBOW 00pa30oBaTENbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

NaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTUBBI B IESATEIBLHOCTb,
OLIEHUBATh COOTBETCTBHUE PE3YJIBTATOB LIEISAM;

BJA/JeTh HAaBBIKAMU IIO3HABATEJIBLHOM pediiekcud Kak OCO3HaHUs
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB M
OCHOBaHU, UCIIOJIb30BaTh MPUEMBI pedIeKCUH ISl OLICHKU CUTYyallud, BbIOOpa
BEPHOTO PEILICHHUS;

YMETh OLICEHHBAaTh PUCKH M CBOEBPEMEHHO NPHUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTATOB
NEATEIIBHOCTH;

3) npuHsATHE Celds M IPYrUX:

MPUHUMATh ce0sl, MOHUMasi CBOM HEJTIOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHThl JPYTMX IpU aHAJIU3€ pPE3yJIbTaTOB
NEeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U NMPABO JPYTUX HA OLIMOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIBTATHI

[IpeameTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO mo Ouosioruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crnenuduyueckre [jisi y4eOHOro mpeameTa
«buonorus» Hay4yHble 3HaHUS, YMEHHUS U CHOCOOBI JACHCTBHI MO OCBOCHHIO,
UHTEpIpPETallMd M NpeoOpa30BaHUIO 3HAHWM, BHUABI JACSITEIBHOCTH IO
MOJIYYCHUIO HOBOT'O 3HAHMS M NMPUMEHEHUIO 3HAHUM B Pa3IMYHBIX Y4eOHBIX
CUTyallMsIX, a TaKKe B pPEAIbHBIX >XU3HEHHBIX CHUTYallUsIX, CBSI3aHHBIX C
Oouonorueid. B mporpamme npeaMeTHbIe pe3ysbTaThl MPEICTABIEHBI M0 rOAaM
00yueHus.



[IpeameTHbIC pe3ynbTaThl OCBOEHUS yueOHOTO Tipenmera «buonorus» ¢ 10
Kacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTHUHU B CHCTEME HAYIHOT O
3HAaHUSA E€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpa U HAYyYHOTO MUPOBO33PEHUS, O BKIIAJE POCCUICKHUX U
3apyOeKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH, (YHKIIMOHAIHHOM
IPaAaMOTHOCTH Y€JIOBEKA ISl PEIICHMS )KU3HEHHBIX 3a/1a4;

YMEHHUE PaCKpbIBAaTh COAECPKAHUE OMOJOTMYECKUX TEPMUHOB U MOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB W MPEBpaIlCHUE
SHEPruM), TOMeocTa3 (camMOperyysilus), YpPOBHEBas OpraHU3alUsl >KUBBIX
CUCTEM, CaMOBOCIIPOU3BECHUE (penpoaykuus), HACJIEJCTBEHHOCTb,
M3MEHYNBOCTb, POCT U Pa3BUTHE;

YMEHUE H3Jaratb OHOJOTMYECKHE TEOpUU (KJIETOYHasi, XPOMOCOMHas,
MYTallMOHHAsI, I[IEHTpajbHasi JOTMa MOJEKYJISpHOW Ouosorun), 3akoHbsl (I
Mennens, T. Moprana, H. 1. BaBuiioBa) u yuenust (0 eHTpax MHOTO00Opasus u
POUCXOKIEHUS KyJIbTYpHbIX pacTeHuil H. M. BaBuiosa), onpenensiTe rpaHUIb]
WX MMPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJIAMHU HAYYHOTO IMO3HAHUS B OMOJIOTUN: HAOII0IEHUE
Y OIIMCAHUE JKUBBIX CUCTEM, IIPOLIECCOB U SABJICHUM, OpraHu3alus U IPpOBEICHUE
OMOJIOTMYECKOr0  HKCIEPUMEHTAa,  BBIJBUKEHUE  TUIOTE3bl,  BBISIBICHUE
3aBUCUMOCTH MEXAY HCCIEAYEMbIMU BEJIMYMHAMHU, OOBSICHEHHE MOJYUYEHHBIX
pPEe3yJbTaTOB, UCIIOJIb30BAaHHBIX HAYYHBIX MMOHATHMI, TEOPUN U 3aKOHOB, YMEHUE
JienaTh BBIBOJIbI HA OCHOBAHUU IMOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIJIEIATh CYLECTBEHHBIE IPU3HAKU BUPYCOB, KIETOK IIPOKAPUOT
U DYKApUOT, OJAHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHW3MOB, OCOOCHHOCTH
MpoleccoB: 0OMEHa BELIECTB U MPEBPAILICHUS YHEPTUU B KIIETKE, (DOTOCHHTE3A,
MJJACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHHUs, WHIWBUIYAJbHOIO PAa3BUTUS OpraHu3Ma
(oHTOTEHER);

YMEHHE MPUMEHSATh MOTyYEHHbIEC 3HAHUS JUI OObSICHEHUST OMOJIOTHYECKIX
IIPOLIECCOB U SIBJICHUM, ISl IPUHATUS IPAKTUYECKUX PELICHUM B ITIOBCEAHEBHON
KU3HU C LEJIbI0 oOecriedeHus: 0€30MacCHOCTU CBOErO 370POBbS M 3/10POBbS
OKpY)XAIOIIUX JIIOJeH, COOJIOACHHS HOPM TIpPaMOTHOTO TIOBEACHHUS B
OKpY>Karolllel MPUPOAHON Cpelie, MTOHUMaHUuEe HEOOXOAMMOCTH UCIOIb30BaHUS
JOCTH)KEHU COBPEMEHHOM OMOJIOTMM U OMOTEXHOJIOTHH ISl PAllMOHAIBHOTO
IPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »dJEMEHTapHbIE TIE€HETHUYECKHE 3aJaud Ha MOHO- H
IUTUOPUTHOE CKpEIIMBAHME, CLEIIEHHOE HACJIeIOBAaHUE, COCTABIATH CXEMBbI



MOHOTHMOPHIHOTO CKPEIMBaHUs IS MIPEICKa3aHUs HACJIEJOBAHUS IPU3HAKOB Y
OpPTraHHU3MOB;

YMEHHE BBIMOIHSITH JIA0OpATOPHBIE U MPAKTUYECKUE PadOThI, COOMIOAATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OILICHWBATh W MHTEPIPETUPOBATH HHPOPMALIIO
OMOJIOTMYECKOTO COJEpPKaHUs, BKIIOYAIONIYI0 IICEBJOHAYYHBbIE 3HAaHUS W3
pa3IMYHBIX HMCTOYHHKOB (CpeAcTBa MAaccOoBOM HMH(pOpMAIMH, HAy4YHO-
MONYJISIPHBIE MaTepUabl), STUUECKUE ACIIEKThl COBPEMEHHBIX MCCIEAOBaHUI B
OHONI0THH, MEAUIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3[aBaTh COOCTBEHHbIC NMUCHMEHHBIE U YCTHBIE COOOIICHHUS,
0000111251 OMOJIOTNYECKYIO MH(OPMALIUIO U3 HECKOJIBKMX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUIHBIN anmapat OMOJOTHH.

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS yueOHOoro npeamera «buonorus» ¢ 11
Klacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUH O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOT'O
3HAaHUS ECTECTBEHHBIX HayK, B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KAPTUHBI MHpPA U HAYYHOIO MHUPOBO33PEHUS, O BKJIAJE€ POCCUICKUX U
3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pPAa3BUTHE OMOJIOTHH, (DYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKa JUIsl pEICHUs XKU3HEHHBIX 3a71a4;

YMEHHE PacKphIBaTh COJAEpKaHUE OMOJOTHYECKMX TEPMHUHOB M MOHSTHI:
BU/I, TONYJISALNS, TEHO(OH, IBOJIIOIMS, JBUKYIINE CHIIBI ((DaKTOPHI) IBOJIIOLIHH,
MPUCIIOCOOJIEHHOCTh OPraHu3MOB, BU1000pa30BaHKe, SKOJOTUYECKHE (PaKTOPHI,
HKOCHCTEMA, TPOAYUEHThl, KOHCYMEHTBI, PEIyIEeHTbl, LeNu MHUTaHUS,
AKOJIOTHYECKas MUpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JlaraTb OWOJIOTMYECKHE TeOopuHu (IBOJIOLMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKash TEOPHsl 3BOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH
(3aponpbreBoro cxoactsa K. M. Bapa, uepenoBanus riaBHbIX HANpaBICHUNA U
nyteit sBomonnu A. H. CeBeprioBa, yaenust o o6mochepe B. W. Bepranackoro),
OTIPEIEIISATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHHE BJIaJIeTh METOJaMU HAyYHOTO MMO3HAHUS B OMOJIOTUH: HAOIIOACHHE
U OMKMCAHME JKUBBIX CUCTEM, MPOLECCOB U SIBJICHUM, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA, BBIJBM)KEHHUE  TUIOTE3bl,  BBISIBICHUE
3aBHCHUMOCTH MEX]y HCCIEAYEeMbIMH BEIUYMHAMH, OOBSICHEHHE MOJIyUYEHHBIX
pe3yJIbTaTOB, UCIOJB30BAaHHBIX HAYYHBIX MOHSITHUNA, TEOPUM U 3aKOHOB, YMEHUE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACNATh CYLIECTBEHHbIE MPU3HAKU CTPOCHUS OUOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSALUUNA, TPOAYLIEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOTeOleHO30B M SKOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACIEACTBEHHON



U3MEHUYHUBOCTH, €CTECTBEHHOTO 0TOOpa, BU000pa30BaHus, MPUCIIOCOOIEHHOCTH
OpraHU3MOB, JEUCTBHS IKOJOTHYECKUX (AaKTOPOB HA OpPraHU3MBbI, MEpeHoca
BEIIECTB M TIOTOKA DHEPIHHM B DKOCHUCTEMAax, aHTPONOTCHHBIX W3MCHCHUN B
AKOCHCTEMAax CBOEW MECTHOCTH, KPyrOBOpPOTa BEIIECTB U OMOT€OXUMUUYECKUX
IIMKJIOB B Onocdepe;

yMEHHUE MPUMEHSTH MOJIYyYCHHbIC 3HAHUS ISl OOBSICHEHUS OMOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUU, U1l IPUHATHUSA MPAKTUYECKUX PELICHNN B TIOBCETHEBHOM
KU3HU C LEJIbI0 obOecriedeHus] Oe30MacHOCTH CBOETO 370POBbS M 30POBBS
OKpY)KaIOIIMUX JIIOJeH, COONIOACHHS HOPM TPaMOTHOTO TIOBEACHHUS B
OKpY XKalolllel MPUPOTHON cpelie, MOHUMaHuEe HEOOXOAMMOCTU HUCTIOIb30BAHUS
JTOCTHKEHUN COBPEMEHHOM ouosoruu JUTSI paIlMOHAIBHOTO
MPUPOIOTIONH30BAHUS;

YMEHHE pelaTh dJIeMEeHTapHbIE OMOJIOTUYECKHE 3a]]a41, COCTABIIATH CXEMBI
NepPeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (IIeMH MUTaHMUS);

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBbIE U MpaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu padboTe ¢ ydeOHBIM U JabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE KPUTHYCCKH OICHUBATh W HMHTEPIPETUPOBATh HHQPOPMAIIHIO
OMOJIOTHYECKOTO COJEp)KaHUs, BKIIOYAIONIYIO TICEBJAOHAYYHBIC 3HAHUS W3
pa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl uMHGOpMAIMKM, HAy4YHO-
NOMyJISIiPHBIE  MaTepHayibl), pacCMaTpuBaTh TJOOAIBHBIE JIKOJIOTHYECKUE
Mpo0JIEMBbI COBPEMEHHOCTH, (DOPMHPOBATH IO OTHOIICHUIO K HUM COOCTBCHHYIO
MO3UIIHIO;

YMEHHE CO3/IaBaTh COOCTBEHHBIC NHUCHMEHHBIE W YCTHBIE COOOIICHUS,
0000111251 OMOJIOTMIECKYI0 HHPOPMAITUIO U3 HECKOIBKHX HCTOYHUKOB, TPAMOTHO
UCIIOJIb30BATh OHSATHITHBIN armapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumMeHoBaHHe KoaudecTBO yacoB
JaekTpoHHbIe (HU(pPOBHIE)
n/ pa3/ie/ioB U TEM Konrpoabueie IIpakTnyeckue
Bcero o0pa3oBaTejibHbIE PeCypPChl
I MporpamMmMbl padoTbI padoThbI
bu6mmoreka [IOK
1 b 2 0.5
HOJIOTHIL Kak Hayka https://m.edsoo.ru/7f41c292
5 JKuBble cUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHUN COCTAB U 3 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
4 JKusnenesaTeIbHOCTh 6 bu6mmoreka [JOK
KJIETKH https://m.edsoo.ru/7f41¢c292
Pa3zmHoxenue u
5 WHIUBUAYaIbHOE 5 1 bubmorexa [IOK
FHBILY https://m.edsoo.ru/7f41¢292
pa3BUTHE OPraHU3MOB
HacnmencTBeHHOCTE B
6 I/I3M6H§I/IBOCTB 8 15 bubmmorexa [TOK
' https://m.edso00.ru/7f41c292
OpraHU3MOB
7 Cenekiusi OpraHu3MOB. 3 bu6mmoreka [JOK
OCHOBEI OMOTEXHOIOTHHA https://m.edsoo.ru/7f41c292
8 PesepBHOe Bpemst 1 bubmmorexa [JOK

https://m.edsoo0.ru/7f41c292
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OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34




11 KITACC

HauMeHoBaHUe KoanuyecTBO 4acoB
Ne dueKkTpoHHbIe (LM POBbLIE)
pa3iejioB H TeM KoHTpoJibHbIe IIpakTHYeckue
n/n Bcero oOpa3oBaTe/ibHbIE pecypchbl
NPOrpaMmslI padoThI padoThI
OBOJIIOLIMOHHAS bubnnoreka IIOK
1 9 1
ouonorus https://m.edsoo.ru/7f41cc74
Bo3HnuknoBeHue u
2 a3BUTHE KU3HU 9 0.5 bubmorexa [JOK
p ' https://m.edsoo.ru/7f41cc74
Ha 3emie
Opranu3mMsl U
3 OKDVIKAIOLAS 5 1 bubnuorexa [JOK
by H https://m.edsoo.ru/7f41cc74
cpena
CooOmiecTBa u
4 DKOJIOTHYECKHUE 9 bubmorexa [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6nuoreka [IOK
> Peseparioe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOB IIO 34 0 2.5

[TPOI'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

KosmuecTBO 4acon

Ne
: JJIeKTPOHHBbIE U (POBbIE
n/ Tema ypoka Jarta uzydyenus 6
n Bcero KoHTposbHbIe padoThl IIpakTnyeckue padoTs 00pasoBATENLHBIE pECypChl
Bubmmorexa IIOK
1 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/pl TO3HAHMS JKUBOH IPUPOIBI.
VIHCTpyKTaX 10 TEXHUKE
o N
TScziizHg:::nacggzzkalaz{g;qeCKaﬂ 1 0.5 BrGmorexa LIOK
P ' https://m.eds00.ru/863e6122
pabota Ne 1 «/crions3oBanue
Pa3IHYHBIX METOOB IIPH H3yICHUH
OHMOIOrHIECKHX 00BEKTOB)
Buonornueckue cuctemsl, MPOLECCH U 1 Bubnmorexa IIOK
UX H3ydeHHe https://m.eds00.ru/863e6564
XuMHUUYeCcKHuil cocTaB KJIETKU. Boma u 1 Bubmorexa [IOK
MHHEPaITbHbIE COIH https://m.edsoo.ru/863e674e
Bubmorexa [IOK
b .C o 1
CIICH. L-0CTaB 1 CTPOCHHE LETKOB https://m.edsoo.ru/863e6b72



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

DepMeHThI — OHOJIOTHIECKHE
KaTanmu3atopbl. VIHCTpyKTax 110
TexHuke Oe3omnacHocty. JlaGopartopHas

Bubmorexa [IOK

6 o 1 «U 0.5
padora e 1 « fyquHe https://m.edsoo.ru/863e6b72
KaTaTUTHIECKOI aKTHBHOCTH
(hepMeHTOB (Ha IPHIMEPE aMIIA3bI WK
KaTajasbl)»
7 VYraesoasl. Jlunuast Bubmorexa [OK
CBOBL A https://m.edso00.ru/863e6870
Bubmorexa [IOK
8 H . AT®
YICICHHOBBIC KHETOTEL https://m.edsoo.ru/863e6d5¢c
9 Hcropus 1 METObI U3YYEHHS KIIETKH. bubmmotrexa IJOK
Kirerounast Teopust https://m.eds00.ru/863e6e88
10 KneTka kak 1eyoctHast )KuBasi CHCTEMa
CTpoeHue 3yKapHOTHYeCKOi
KJIeTKH.MIHCTPYKTAK 10 TeXHHKE
T
11 E: ze:“(;uznzmz ac;em;y enme 05 https://m.edsoo.ru/863e6ff0
P P - https://m.eds00.ru/863e716c
JKUBOTHBIX, FPHOOB 1 DaKTepHii Mo
MHKPOCKOIIOM Ha FOTOBBIX
MHKpoOINpenaparax 1 X OnucaHue
b K
12 OOMeH BeleCTB WM METaboIH3M nmorexa [0

https://m.edso0.ru/863e766¢



https://m.edsoo.ru/863e6b72
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https://m.edsoo.ru/863e6d5c
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https://m.edsoo.ru/863e766c

Bubnmorexa IIOK

13 Porocuires. Xemocintes https://m.edsoo.ru/863e7c98
14 ) i 06 Bubmmorexa [JOK
HEPTETHACCKHM 0OMCH https://m.edsoo.ru/863e7aae
JKu3HeHHbII UMK KIeTKu. JleneHune
KkJIeTKd. MuTto3.MIHCTpyKTax) 1o

15 TexHuke Oe3omnacHocty. JlaboparopHas 05 Bubmmorexa [JOK
pabora Ne 3 «HaburoieHie MuTO32 B ' https://m.edso0.ru/863e7dc4
KJIETKAaX KOHYHMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKPOIPEapaTaxy

16 Buocunres 6enka. Peakmust Bubnmorexa IIOK
MaTPUYHOTO CHHTE3a https://m.edso0.ru/863e796e

Bubmmoreka IIOK

17 Tpancasums — Grocurtes Gerka https://m.edsoo.ru/863e796e

18 Hexuierounbie GopMbl KU3HU — Bubmmorexa [JOK
BUPYChI https://m.eds00.ru/863e7540

Bubmmorexa [IOK
19 DOpMBI pa3MHOKEHHST OPTAHH3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
Bubmmorexa IIOK
2 Meii
0 eHos https://m.edsoo.ru/863e7f4a
O0pa3zoBaHHe U pa3BUTHE ITOJOBEIX
KJICTOK.

R 05 Bumionexa 0K
TEXTIHK HacHocTH PaTopH ’ https://m.edso00.ru/863e81b6
padora Ne 4 «M3ydeHue ctpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MHKPOTIPEnapaTax»

29 WunuBuyanbHOe pa3BUTHE Bubmorexa [IOK

OpraHU3MOB

https://m.eds00.ru/863e8436
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TI'enernka — HayKka o

Bubnmorexa IIOK

23
HACJIEACTBEHHOCTH M U3MEHYUBOCTH https://m.edso0.ru/863e86f2
3
” aKO3HZi\(d((:pHI\O/IC(;[MOHaZHCLLOB::Hﬂ BuGmorexa LIOK
MpHU3HAKOB. MOHOTHOPHUIH
p e https://m.edso0.ru/863e8878
CKpeLIMBaHHEe
0] .3
’e I[:gr: ;;nm-looe(:) cn;[;eliluja:ne AKOH BuGmiorexa LIOK
HE3aBHCUMOTO HACJICIOBAHMS
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuenjieHHoe HacJIe[0BaHHe
npu3HaKoB. UHCTPYKTAXK MO
TeXHHKe 6e30MacHOCTH.
2% JlaGopaTopHas paGoTa(oneHOYHAs) 05 Bubmorexa [IOK
Ne 5 «A3yueHune pe3yabTaToB ‘ https://m.eds00.ru/863e8c60
MOHOTHOPHHOTO U IUTUOPHIHOTO
CKpeLuBanusl y Ipo30¢uiibl Ha
TOTOBBIX MUKPOTIPENapaTax»
I'enernka nona. HaciemoBanue Bubmmorexa IIOK
27
HPU3HAKOB, CLEIUICHHBIX C ITOJIOM https://m.eds00.ru/863e8c60
M3menunBocTs. Henacnencreennas
HN3MEHYHBOCTE. VIHCTpyKTaXx MO
TexHuKe Oe3omnacHocTy. JlabopaTtopHas
Bubnroreka [JOK
28 pa6ota Ne 6. N3ydenne 05 1

MOAU(DUKANOHHOH H3MEHUYHBOCTH,
MIOCTPOEHUE BAPUALHOHHOTO Psiia U
BapHALMOHHON KPUBOID

https://m.edsoo.ru/863e8efe
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HaCJ’IeI[CTBeHHaﬂ
I/I3MCH‘{HBOCTB.I/IHCprKTa)K o

29 TexHuKe Oe3onacHocTy. JlabopaTopHas 1 05 Bubmuotexa LIOK
pabota Ne 7. «AHanu3 MyTanui y ‘ https://m.edsoo.ru/863e8efe
JIp030(HIIBI Ha TOTOBBIX
MHUKpOIIpenapaTax»
Bubmmorexa [IOK
30 r 1
cHeTHia HeoBeia https://m.eds00.ru/863e8d78
PesepBHblit ypok. O0001IEHHE 1O TEME
31 «HacencTBeHHOCTD H I3MCHUYNBOCTD 1
OpTaHU3MOB)
Bubmorexa [IOK
32 C 1
CACKIIIA KAK Hayka H IPOHece https://m.edso00.ru/863e9214
33 MeTobl ¥ TOCTHKEHUS CEIISKITNHA 1 Bubnmorexa IIOK
pacTeHHI U )KHBOTHBIX https://m.eds00.ru/863e9214
34 buorexHonorus kak oTpacis 1 bubmmotrexa IJOK
HPOU3BOZCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

ITPOTPAMME
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11 KITACC

1 «CpaBHEHUE BHIOB MO
MOP(OIOTHIECKOMY
KPUTEPUIO»

Ne KosauuecTBo yacoB DJIeKTPOHHbBIE
n ara uudpoBbie
Tema ypoka KonTtpoJubHbie IIpakTuyeckue A p
/ Bcero U3ydeHusl o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchbl
N bubmuorexa [JOK
DBOJIOUS U METOJIBI €€
1 1 https://m.edsoo.ru/863ea20
U3YYEHUS o
Hcropus passurus bubnuorexa [JOK
2 MpeACTaBICHUIN 00 1 https://m.eds00.ru/863e957
IBOJIIOLIAN 0
bubmuorexa [JOK
3 MUKpO3BOITIOIHS 1 https://m.eds00.ru/863e9c1
€
ITonmynsauums xkak
JJeMEeHTapHas eIuHUIA
BHJIA U
apoJirouuu. THCTpyKTax
10 TeXHUKE by bu6mmorexa [IOK
4 1 0.5 https://m.edsoo.ru/863e99c
0e30macHOCTH. 6
JlaGopaTtopHnast pabota No B



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
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JBHoKyIre CHIIbI

bu6mmoreka [IOK

5 (3meMeHTapHbIe https://m.edsoo.ru/863e9da
(haKkTOPBI) IBOTOLUH 4
EcrecTBenHsbIit 0TOOD 1 bubmorexa [IOK
6 https://m.edso0.ru/863e9ed
ero (hopmsI 0
Pe3ynbratel sBoIIOIUY:
IPUCTIOCOOTIEHHOCTh
OpPTaHU3MOB H
BU000pazoBanue. MHCTp
YKTaX 110 TEXHUKE
7 0€301acHOCTH. 05 bu6mmoreka [IOK
JlaboparopHas pabota Ne https://m.edso00.ru/863e9fde
2 «Onucanue
IpUCIOCOOTEHHOCTH
opranusma u eé
OTHOCHUTEIIEHOTO
XapakTepay
Hanpasnenns u mytu bubmorexa [JOK
8 https://m.edso00.ru/863e9c1
MaKpO3BOIIOIIUU o
9 HeobpaTumocts
HBOIOLIUU
10 Ucrtopus xxu3nu Ha 3emiie

W METOJBI €€ N3YUEHHUS



https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

l'urnoressr bubmuorexa [JOK

11 IIPOUCXO0XKICHUS )KU3HU https://m.edsoo.ru/863ea5a
Ha 3emiie 6
PazBuTune xu3Hu Ha bubmuorexa [JOK

12 3emJie o 3paM u https://m.edsoo.ru/863ea6b
rnepuoaam €
OcHOBHBIE 3TaIlbI
IBOJTIOLIAN
PACTHTEILHOTO H
KUBOTHOTO
mupa.HcTpyKTaXx 1mo bubnnoreka [JOK

13 TEXHUKE 0€30IMacCHOCTH. 0.5 https://m.edsoo.ru/863ea8b
[TpakTuueckast paborta No c
1 «3yuenune
MCKOMAeMbIX OCTaTKOB
PACTCHHIA U KUBOTHBIX B
KOJUTCKITHSTX
CoBpeMeHHas cuctema bubmorexa [JOK

14 https://m.edso00.ru/863ea48
OpPTaHHYECKOTO MHUPA o

15 DBOJIIOLIMS YEJIOBEKA bubnuotexa [JOK
(aHTpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JIBroKymiye cuisl bubnuorexa [IOK

16 (paxtopsr) https://m.edsoo.ru/863ead4

AHTPOIIOTCHE3a

4



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44

17

OCHOBHBIE CTaaNU
SBOJIIOIMH YEJIOBEKA

18

UYenoBeveckue pachl U
MIPUPOAHBIEC alaNTalluN
YyeJIoBeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?2

19

Pe3epBHBIii ypOK.
O000I11IEHNE TT0 TEME
«Bo3HUKHOBEHME 1
pa3BHUTHE KU3HU HA
3emiie»

20

DKonorus Kak HayKa

21

Cpensl oOuTanus u
9KOJIOTHYecKHe (PaKTOPhI

bu6mmoreka [IOK
https://m.edsoo.ru/863eafec

22

AlGuoTtuyeckue
¢dakropbl. IHCTpYKTaX 1O
TEXHHKE 0€3011aCHOCTH.
JlaGopaTtopHnast pabota No
3. «Mopdonoruyeckue
0COOEHHOCTH pacTeHUi
U3 Pa3HBbIX MECT
oOUTaHUSDY.
JlaGopatopHas pabota Ne
4. «BinustHue cBeta Ha
POCT U pa3BUTHE
YEpEHKOB KOJIeyCa»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/863eb10
e



https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

bubmuoreka [JOK

23 buotnueckue GakTops https://m.edso00.ru/863eb34
8
DKOJIOTHYECKHE
XapaKTePUCTUKU
nonyssinuu. THCTpyKTax
[10 TEXHUKE
24 0€30I1aCHOCTH. 0.5
[TpakTuueckas padora No
2 «IloxcyéT MI0THOCTHU
MOMYJISIIIAIA Pa3HbIX
BHUJIOB PACTEHUI
Coo0rmiecTBa OpraHu3MoB bubmorexa LOK
25 https://m.edso0.ru/863eb46
— OHOIIEHO03
a
bu6mmoreka [JOK
DKOJIOTHYECKHUE CUCTEMBI
26 https://m.eds00.ru/863eb46
(9KOCHUCTEMBI) a
OcCHOBHBIE [TOKa3aTEIN
3KOCHUCTEMBI.
27 DKOJIOTHYECKUE bubmmorexa [OK
. https://m.edsoo.ru/863eb5fa
nupamubel. CBolicTBa
skocucreM. Cykueccust
28 [IpupoaHbIE S5KOCUCTEMBI



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa

AHTpPOIIOT€HHBIE

29 1
DKOCHUCTEMEI
buocdepa — riobanpHas bubmorexa [JOK

30 1 https://m.edsoo0.ru/863ebb5
JKOCHUCTEMA 3EMIIU o
3aKOHOMEPHOCTHU bubnmoreka [JOK

31 CYIIIECTBOBaHUS 1 https://m.edsoo.ru/863ebd1
ouocdepst 6

32 YenoBeuecTBO B 1
ouocdepe 3emian
CocyliecTBOBaHUE bubmorexa LIOK

33 y 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YEJIOBEYCCTBA o
PesepBHBIi ypOK.
0O00011eHNE TEMBI

34 «Coo01ecTBa 1
DKOJIOTHYECKHAE
CUCTEMBI»

BIIEE KOJIMYECTB
OBIII 0 CTBO 34 2.5

YACOB I10 [TPOTPAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






