MUWHUCTEPCTBO MPOCBELIEHUS] POCCUIICKOW ®EJAEPALIMHN

MunucrepcTBo 00pa3oBanus u Hayku Camapckoii 001acTi

IOxkHoe ynpaB/ieHne MUHHCTEPCTBa 00pa3oBanus M Haykn Camapckoii
obs1acT
I'bOY COII noc. Bocrounbii

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO
PykoBoaurens HIMO 3amecTuTelnb o YP Hdupekrop

Capmanosa H.IL. Psi6osa H.B. Knanosa O.A.
[IpoToxon Nel [IpoToxom Nel [Tpukaz Ne370
oT «21» 08.2023r. oT «22» 08. 2023 r. oT «23» 08. 2023 r.

PABOYASI [IPOTPAMMA
(ID 855839)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

115t ooyuarommxcest 10 — 11 xmaccoB

noc. Bocrounnriit 2023



HHOACHUTEJBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmsbl 1Mo OUOJIOTHU TEOPETUUYECKYI0 OCHOBY IS
onpeneneHus: MoAXoA0B K (OPMUPOBAHUIO COAEpPKAHUA Yy4yeOHOro MpeameTa
«buosorus» cocTtaBuiMd: KoHuenTyanbHble TojoxeHus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, COJEp>KaHUsl, PE3yJbTaToB OOy4YeHUS W
TpeOOBaHMI K YPOBHIO TMOJTOTOBKH BBIMTYCKHUKOB, MOJIOXKEHHUS 00 OOIIUX
HeIsIX W MNPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI
cpeaHero oo6bmiero oOpazoBanus B Poccuiickoit ®eneparuu, a Takke
MOJIOKEHUS O cTieliMpUKe OMOJIOTHH, €€ 3HAUCHUH B TO3HAHUU KUBOW MTPUPO/IBI
U o0ecrieueHUH CYHIECTBOBAaHUA uejoBedeckoro oobmectBa. CorjacHo
HA3BaHHBIM TOJIOKEHUSIM, OIPE/ICIICHbl OCHOBHBIE (DYHKIIMM MPOrpaMMbl IO
OMOJIOTUHU U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Ja€T MNpeACTaBICHUE O LEsiX, 00 oOmiei
CTpaTeruu OOYy4YeHHUs, BOCIUTAHUS W PA3BUTHUS OOYYAIOMIMXCS CPEIICTBAMU
yueOHoro mnpenmera «buomorus», ompexnenser o0g3aTENbHOE MPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTYpy, paclpeleieHue Mo paszleliaM U TeMawm,
PEKOMEHIyeMYI0 TOCJIeIOBAaTeIbHOCTh H3y4YeHUs Y4yeOHOro Marepuana ¢
y4€TOM  MEXKIPEIMETHBIX W  BHYTPUIPEAMETHBIX  CBSI3€M,  JIOTHKH
00pa3zoBaTeNbLHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEH 00yUYaroImmnXCs.

B nporpamme mno OMOJOTMM TakKe YUYUTHIBAIOTCA TpeOOBaHUS K
IUTAHUPYEMBIM JTMYHOCTHBIM, METANpPEAMETHBIM U TPEIMETHBIM PE3yJIbTaTaM
oOydyeHuss B (POPMHUPOBAHUU OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIHHOMN
JESATEIbHOCTH/YUEOHBIX JIEUCTBUM OOYYAIOIIUXCS MO OCBOCHHIO COJIEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUS.

B mporpamme mno Ouonorum (10—11 xmaccel, 0a30BBI YpPOBEHB)
pean30BaH MPUHIHUI TPEEMCTBEHHOCTH B HM3YYEHHHM OHMOJIOTUM, Ojarojaps
YyeMy B HEH MPOCMATPUBAECTCS HANPABICHHOCTh HA pa3BUTHE 3HAHUM,
CBA3aHHBIX C (OPMHUPOBAHHEM E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HEHHOCTHBIX  OPUEHTAUUM  JUYHOCTH,  DIKOJOTUYECKOTO  MBIILICHHUS,
IIPECTaBICHU O 37A0pOBOM 00pasze >KM3HU U OEpeKHBIM OTHOIIEHHUEM K
OKpyXawuen npupoaHor cpeae. Ilosromy Hapsgy ¢ U3ydeHUEM
00IIeOMOIOTUYECKUX TEOpH, a TaKKe 3HAHUW O CTPOEHUHU KUBBIX CHCTEM
pa3HOr0 paHra M CYIIHOCTH OCHOBHBIX IPOTEKAIOUIMX B HUX IMPOIECCOB B
nporpaMme 1o OWOJIOTHH YJIeJIEHO BHUMAHWE HCIIOIB30BAHUIO TMOTYYEHHBIX
3HAHUU B MOBCEAHEBHOMW KU3HU IS PEIICHUS TPUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
npoUIaKTUKKA  HACIHEACTBEHHBIX  3a00JI€BaHMU  YEJIOBEKa,  MEIUKO-
TE€HETUYECKOrO KOHCYJIbTUPOBAHMUS, 000CHOBaHUS HKOJIOTUYECKHU
I1€J1€CO00pa3HOT0 TOBEJECHUS B OKpYXalollled NPUPOJHOW Cpelle, aHalv3a
BIIMSHUS XO35MCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHUE MPUPOJIHBIX U
UCKYCCTBEHHBIX  JKOCHUCTEM. YCHWICHHWE BHUMAaHUS K  [PUKIATHOU
HampaBJIeHHOCTH  yueOHoro  mpeamera  «buomorus»  mpoOaUKTOBAHO
HEOOXOIUMOCTHIO O0ECIICUEHUST YCIOBHUM ISl PEIICHHs OJTHOM U3 aKTyaJIbHBIX
3a/lady MIKOJIBHOTO OHOJIOTMYECKOT0 O0pa3oBaHUsA, KOTOpas MpernoJiaract
dbopmupoBaHre y 00YJArOIIUXCS CIIOCOOHOCTH aIanTHPOBATHCA K U3MEHEHUSIM
JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUpa.

buonorus Ha ypoBHE cpemaHero oOIero oOpa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrieunBaeT GOpMUPOBAHNUE Y OOYUAIOIIKXCS MPEACTABICHUNA O
HAay4YHOU KapTHHE MUpa, paciupseT u 00001aeT 3HaHus O JKUBOW IPHUPOJE, €€
OTJIMYUTEIIbHBIX MPU3HAKAX — YPOBHEBOM OpraHU3allMy W 3BOJIIOIUHU, CO3AET
yCIIOBHSI  NJisi: TIO3HAHUS 3aKOHOB OJKMBOW  MpUPOJIbI, (opMuUpOBaHUS



(YHKIMOHATIBHON T'PaMOTHOCTH, HAaBBIKOB 3/I0POBOr0 M Oe30macHoro odpasza
KU3HHU, HKOJOTMYECKOTO MBIIUICHHS, LEHHOCTHOTO OTHOIIECHHUS K IKUBOUH
IPUPOJE U YETTOBEKY.

bonpmioe  3Hadyenwe  OWOJNIOTMST  MMEET  TakkKe Ui pelIeHUs
BOCIIUTATENIbHBIX W PAa3BUBAIONIMX 3a7a4 CpeAHero oOiiero ooOpa3oBaHMs,
colpaM3anuu oOyvaromuxcs. M3ydenune Ouosiornu oOecrneuruBaeT YCIOBHS
LTSt dbopmMHpoBaHUs UHTEJUIEKTYaJbHBIX, KOMMYHUKAIIUOHHBIX U
UH(OPMAIIMOHHBIX ~ HABBIKOB, ACTETUYECKOM  KYJIbTYphl, CIOCOOCTBYET
UHTErpald OMOJIOTMYECKUX 3HAHUU C MPEACTaBICHUSAMU U3 JAPYTUX Y4EOHBIX
OpeIMETOB, B YaCTHOCTH, (u3uku, XumMuu U reorpaduu. Has3BaHHbIe
MOJIOKEHUSI O TpelHa3HAYeHUH ydeOHOro mnpenMera «buosiorus» cocTaBuIH
OCHOBY JUIsl OMpPEIENCHUS] TMOAXOJ0B K OTOOpPY U CTPYKTYpPUPOBAHUIO €r0
coJiepKaHusl, MPEICTAaBICHHOTO B TPOrpaMMe 10 OUOJIOTHH.

OTt60p conepsxkanus yuyeOHOro npeamera «buosnorus» Ha 6a30BOM ypOBHE
OCYHIECTBJIEH € MO3UIMI KyJIbTYpOCOOOPA3HOTO MOAXOAA, B COOTBETCTBUU C
KOTOPBIM OOy4aromiyecs: AOKHBI OCBOUTh 3HAHUS U YMEHUSA, 3HAUUMBbIC IJIS
dbopmupoBaHusg O0OIIEH KyJIbTYphl, OMPECISAIONIUE aJeKBATHOE IOBEICHUE
YeJIOBEKa B OKPY>KaIOIIIEeH MPUPOIHOM cpelie, BOCTPeOOBaHHBIE B TOBCEIHEBHOM
KU3HU U TIPAKTUYECKOH NesarenbHOoCcTH. Ocob0e MeCcTo B 3TOM cucTeMe 3HaHUI
3aHUMAIOT  DJIEMEHTHI  COJEp’KaHUSA, KOTOpbIE CIYy>KaT OCHOBOWM s
dbopMHpOBaHUA TPEACTaBICHU O COBPEMEHHON €CTeCTBEHHO-HAYYHOMU
KapTUHE MHUpPA U IIEHHOCTHBIX OPHEHTAIUSX JUYHOCTH, CIOCOOCTBYIOIIUX
ryMaHHM3alluyi OMOJIOTUYECKOro 00pa3oBaHusl.

CTpyKkTypupOBaHUE COJEpX aHUs y4eOHOro Marepuana B Iporpamme o
OMOJIOTUH OCYIIECTBJICHO C Y4€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUU 00
OTJIMYUTEBHBIX OCOOEHHOCTSIX KUBOU MPUPOJIBI, O €€ YPOBHEBON OpraHU3aINU
U DBOJIONMU. B COOTBETCTBUM C 3TUM B CTPYKType Y4e€OHOTO IMpeameTa
«buonorusy BbIIENEHBI CIEIYIONUE CoAepKaTeabHble JnHuU: «buomorus kak
Hayka. MeTojipl HaydHOTo To3HaHUs», «KieTka kak Ouojgorudyeckas CUCTEMa,
«Opranusm kak Ouosormueckass cuctemay, «CucremMa u MHOTroobOpasue
OPraHUYEeCKOTO MHUpa», «IBOJIONUA >KABOW MPUPOILD, «IKOCUCTEMBI H
MPUCYIITUE UM 3aKOHOMEPHOCTI.

ens u3yuenus: yuebnoro npeamera «buosnorus» Ha 6a30BOM ypOBHE —
OBJIAJICHUE OOYYaIOMIUMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allMi >KUBBIX CHCTEM pa3HOTO paHra W NPUOOPETeHHUE YMEHH
UCIIOJIb30BATh TU 3HAHUA I TPAMOTHBIX JIEWCTBUIM B OTHOIICHUH OOBEKTOB
KUBOU TIPUPOJIBI U PEIICHUS PA3TUYHBIX )KHU3HEHHBIX MPOOJIEM.

JlocTikenrne 1enu u3ydeHus yudeOHoro mnpeamera «buonorus» Ha
06a30BOM ypOBHE 00€CIIeUNBACTCS PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOCHHE OOYYaIOIIUMHUCS CUCTEMbl 3HAHU O OMOJOTHYECKUX TEOPUSX,
YUCHMSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiaX, CIYXKallux
OCHOBOM 11711 JOPMUPOBAHUS MPEJICTABIICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE
MHpa, O METOJaX HAyYHOTO I[IO3HAHUS, CTPOEHWH, MHOT000pa3uu u
OCOOEHHOCTSIX JKMBBIX CHUCTEM DPA3HOTO YPOBHS OPTAHM3AIMU, BBIIAOIINXCS
OTKPBITUSAX U COBPEMEHHBIX HCCIICIOBAHUSAX B OMOJIOTHY;

dbopMupoBaHrEe y 00YJaIONUXCSl MO3HABATEIIbHBIX, HHTCIUIEKTYAIbHBIX U
TBOPUYECKUX CIMOCOOHOCTEH B MPOIIECCE aHAIN3a JAHHBIX O IMyTSAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3TJISIOB, UACH U MOAXOJOB K U3YYCHHUIO JKUBBIX CHCTEM
Pa3HOTO YPOBHSI OpPTaHU3AIUY;

CTAaHOBJICHHE Yy OOydJalmuxcs OoOIel KynbTyphl, (QYHKIIMOHATHHOU
IPAaMOTHOCTH, pa3BUTHE€ YMEHHH OOBSCHATH W  OIICHUBATH  SIBJICHUS



OKpY>KalolllEr0 MHpa JKMUBOM MPUPOALI HA OCHOBAHUM 3HAHUW W OIbITA,
MOJIYYCHHBIX TPU U3YUYEHUU OMOJIOTUY;

dbopMupoBaHrue y OOYYalOIMXCS YMEHHMM WIUTIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUU B MPAKTHYECKOM NEATEILHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTaHUE YOSKIEHHOCTU B BO3MOKHOCTHU MO3HAHUS YEJIOBEKOM >KUBOU
OPUPOABI, HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHUS K HeH, coOmoaeHus
ATUYECKUX HOPM IIPU MPOBEICHUN OMOJIOTUYECKUX UCCIIEI0BAHUIA;

OCO3HaHWE IIEHHOCTH OMOJOTMYECKUX 3HAHUM JUIsl TOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPBI, 1J11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

IIPUMEHECHHUE TTPUOOPETEHHBIX 3HAHUM M YMEHUU B MOBCEIHEBHOMN KU3HHU
JUISl OLIEHKH TIOCJIEACTBUN CBOEH AEATEIbHOCTH 110 OTHOUIEHUIO K OKPYXKAIOIIEeH
cpene, COOCTBEHHOMY 3/I0POBBIO, OOOCHOBaHHE M  COOJIOJIEHHE MEp
poUIaKTHUKU 3a00JIeBaHUH.

B cucreme cpeanero obmiero obpazoBanus «buonorus», uzyuaemas Ha
0a30BOM YpOBHE, SBISIETCS 00s13aTEIbHBIM YYEOHBIM MPEAMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOM o0acTu « EcTecTBeHHO-HAyUHbIE TIPEIMETHI.

Jlns wu3ydeHuss Ouonorud Ha ©0a30BOM YPOBHE CpPEIHETro OOIIEero
oOpazoBanust otBoauTcs 68 yacoB: B 10 kiacce — 34 vaca (1 yac B Heneno), B
11 KJIacce — 34 yaca (1 qac B HEJIETIO).



COIEPKAHUE OBYYEHUA
10 KJTACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBa3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMHU
U JPYTMMH €CTECTBEHHBIMH HayKamu, ¢uiocoduei, 3TUKOH, ICTETHKON H
npaBoM. Ponb Ouosorun B (pOpMUPOBAHUU COBPEMEHHON HAy4YHOW KapTUHBI
mupa. Cucrtema OMOJOTUYECKHUX HaAYK.

Meronpl TO3HAHUS SKUBOM MpUpOIbl (HAOIIOJEHUE, HSKCIEPUMEHT,
omnucaHWe, HU3MEpeHue, Kiaccuukaius, MOJCIUPOBAaHUE, CTATUCTUYECKAs
00paboTKa JIaHHBIX ).

JdeMoHcTpanuu:

IToptpetsl: Y. Hapsun, I'. Mennens, H. K. Konsuos, /. Yorcon u @.
Kpuk.

Tabnuubl 1 cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «Mcnonp3oBaHue paziUYHBIX METOJIOB IMPHU
U3YYCHUH OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMS.

XKupble cuctembl (OMOCHCTEMBI) KaK MpPEeIMET H3YYCHHS OHOJIOTHH.
OTnur4ne )KUBBIX CUCTEM OT HEOPTraHUYECKOM MPUPOIBI.

CpoiicTBa OmocucTeM U HUX pa3HooOpaswe. YPOBHM OpraHu3aluu
OuocucTeM: MOJEKYJSIPHBIA, KJIETOYHBIM, TKaHEBbIM, OPTaHU3MEHHBIH,
MOMYJISIIUOHHO-BHUI0BOH, HKOCUCTEMHBIH (OMoTeoIIeHOTHYECKUT),
ouocdepHbIit.

JdemoHcTpanuu:

Tabmuubr u  cxembl: «OCHOBHBIE TMPHU3HAKU SKU3HU», «YPOBHH
OpraHu3alllU KUBOU TTPUPOIBI».

O6opynoBanue: mojaenb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKUM COCTAB KJIETKU. XMMHUYECKUE DJIEMEHTBI: MaKpPO3JIEMEHTHI,
MHUKPORJIEMEHTHI. Boa 1 MUHEpabHbIC BEIIECTRA.

OyHKIIMKM BOABI M MHUHEpAJIbHBIX BeIIECTB B Kkierke. llomnepkanue
OCMOTHUYECKOTO OanaHca.

benku. CoctaB u crpoeHune 6€IKOB. AMUHOKUCIOTHI — MOHOMEPHI OEJIKOB.
Hezamenumble M 3aMEHMMbIE aMHHOKHCJIOTHI. AMHWHOKHCIOTHBI COCTaB.
YPpoBHU CTPYKTYpPBI OEITKOBOI MOJIEKYJIBI (IE€pBUYHAS, BTOPUYHAS, TPETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XMMHUUYECKHE CBOMCTBa OenkoB. buonormueckue
byHKIIUN OETKOB.

depmeHTHl — Ouosormueckue Karamuzatopbl. CrpoeHune QepmeHTa:
aKTUBHBIA TEHTP, cyOcTpatHas crnenududHoctb. Kodepmentsl. ButamuHsI.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KaTaIH3aTOPOB.

VYrieBoapl: MoHOcaxapuibsl (TIIOKO3a, pubo3a u  JAe30KCUprO03a),
aucaxapuibpl (caxaposa, JIaKT03a) W MoJiucaxapubl (Kpaxman, TJIMKOIEH,
1eJuTIoo3a). bruonornyeckue GpyHKITMM YrIeBOIOB.

Jlumuapl:  Tpurmunepuasl, ¢GochoNUnuabl, CTepouasl. [ uapoduibHO-
ruapodoOHbIe CcBOMCTBA. buonormdyeckue ¢GyHkuuu unuaoB. CpaBHEHUE
YTJIEBOJIOB, OCTTKOB 1 JIMMHUI0B KaK UCTOYHUKOB YHEPTHUH.



HykneunoBwsie xucnotel: JJHK u PHK. Hykneoruasl — MoHOMEpHI
HyKk1euHOBBIX KHCIOT. Ctpoenne u ¢yHkuuu JHK. Crpoenune u dbyHkumuu
PHK. Buast PHK. AT®: ctpoenue u GhyHKIIUY.

Huronoruss — Hayka o Kierke. Krerounas Tteopus — MpuUMep
B3aMMOJICUCTBUS Hae U (DAKTOB B HAYYHOM MO3HAHWUU. METONbl H3ydeHHUs
KJIETKHU.

Knerka kak uenoctHas >kuBasi cucrema. OOIIMe TNPU3HAKK KIETOK:
3aMKHyTasi HapyxHasi MeMOpana, Mmosiekysbl JJHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KIeTOK: 3yKapuOTHYecKas W Mpokapuoruuyeckas. OcobeHHOCTH
CTpoeHus npokapuoTudeckoi kietku. Kinerounas crenka Oaktepuii. CTpoeHue
AYKapUOTUYECKOW KIEeTKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, dUBOTHOW H
TPUOHOM KJICTKH.

IToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsl CTEHKA, MJIMKOKAJUKC,
ux @Qysakiuu. [lnasmatuyeckas MemOpaHa, e€ cBoiicTBa M (DYHKIUH.
[uroruiazma u e€ opranouabl. OgHomemOpanHbie opraHoubl kietku: JIIC,
anmapat [onbmxu, Jnm30ocombl. [lolyaBTOHOMHBIE OpPraHOWABI  KJIETKH:
MUTOXOHJIpUH, TUIaCTUABL. [IpoHcxXokaeHrne MUTOXOHIPUN U IacTull. Bumsl
wiactua. HemeMOpanHble opraHOUIbI KJIETKU: pUOOCOMBI, KJIETOYHBIA IEHTD,
LHEHTPUOJH, PECHUYKH, KTYTUKU. OYHKIIMU OPraHOMAOB KIETKU. BKitoueHus.

Snpo — perynsTopHbIil IeHTp KieTku. CTpoeHue ajpa: sigepHasi 000JI04Ka,
KapHoIlIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEHIECTB B KJIETKE.

JemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. IlIBanu, M. IllneitneH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankiun, K. M. bap.

Huarpammel:  «PacnpeieneHne XWMHYECKUX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuupr u cxemsl: «lleproguyeckas TadaMIa XUMHUYECKUX SJIEMEHTOBY,
«CTtpoeHue MOJeKyynbl BOAbDY, «buocuHTe3 Oenka», «CTpoeHUE MOJICKYJIIbI
oenkay, «Ctpoenue depmenta», «Hykmennosbie kucnotsl. [JHK», «Ctpoenue
Monekyinbl AT®», «CTpoeHue »>yKapuoOTHUYECKOW KIETKnW», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHue pacTUTENbHON KIeTKn», «CTpoeHue
POKAPUOTUYECKOW KIETKW», «CTpoeHHe sapa KIETKW», «YTJIEBOIbI»,
«JInmmaeny.

OO6opynoBaHue: CBETOBOW MHMKPOCKOI, 00OpYyIOBaHWE ISl MPOBEICHUS
HAOJIIOICHHUM, U3MEPEHUM, dKCIEPUMEHTOB, MUKPOIPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

JlaGopaTopHble 1 NpaKTHYeCKHEe PadoThI:

JlaGoparopuass pabora Ne 1. «M3yueHue KaTaaIUTHYECKOM aKTUBHOCTU
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajasbl)y.

Jlabopatopnasi pabora Ne 2. «M3yueHue CTpOCHHsI KJIETOK PaCTEHUH,
KUBOTHBIX M OAKTEpHH MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIIpenapaTax u ux
OTIMCaHUE».

Tema 4. ’KusHenessTeIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTab0IU3M. ACCUMUIISIHS (TIJIACTUYECKUN 0OMEH)
U JTUCCUMUWIIAIUS (PHEPTreTUYECKUii 0OMEH) — JIB€ CTOPOHBI €IUHOTO MpOoIecca
MeTtabonm3ma. Posib 3aKOHOB COXpaHEHMs BEIICCTB W JSHEPTHH B NMOHUMAHUU
MeTaboJIM3Ma.

Tumbr oOmeHa BemiecTB: aBTOTPOHBIH U  rerepoTpodHbIi. Poib
¢dbepMeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUH SHEPTHH B KIIETKE.



®ortocunte3. CBeroBass M TeMmHOBas (a3bl (¢oTocuHTe3a. Peakuun
doTtocunTe3a. DPdexkTuBHOCTh (GOTOCHHTE3a. 3HAUEHHUE (QOTOCHUHTE3a IS
KU3HM Ha 3emiie. BiusiHue ycnoBui cpenbl Ha (OTOCHHTE3 M CIIOCOOBI
MOBBIIIEHUS €70 NIPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMocuHTe3. XEMOCHUHTE3UpYIolIre OakTepuu. 3HAUY€HHE XEMOCHHTE3a
IUIS 5KU3HU Ha 3eMuie.

DHepreTuueckuil 0OMeH B KieTKe. PacieruieHre BenecTB, BbIACICHUE U
AKKyMYJUpPOBaHUE DHEPrUM B KIETKE. OTamlbl SHEPreTUYECKOro oOMeHa.
['mukonus. bpoxxenue u ero BuAbl. KHUCIOPOAHOE OKHUCIIEHHUE, WU KIETOYHOE
IbIXaHUE. OxkucnurenbHOE dbochopunupoBaHue. D¢ heKTUBHOCTD
AHEPreTUYECKOro 0OMeHa.

Peakuumn wmatpuyHoro cuHre3a. I'eHermdeckas wuHdopmanus u JIHK.
Peanuzanus renernueckoi mHdopmanuu B kieTke. ['eHeTHUECKU KO U €ro
cBoiictBa. TpaHckpumniusa — wmaTpuunblii cuHTe3 PHK. Tpancmsmua -—
Oouocunte3 Oenka. Ortanbl TpaHcisiuuu. KomupoBanue aMHMHOKHUCIOT. Poib
pubocom B OmocuHTE3€e OerKa.

Hexkunerounsie ¢hopmbl xu3HU — BUpPYChI. MicTopust oTKpeITHS BUpycoB (/.
N. WBanoBckuit). OCOOEHHOCTH CTPOCHUS W KU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepnodaru. bonesnu pacTeHuil, >XMUBOTHBIX M 4YEJIOBEKAa, BBHI3bIBAEMbIC
BUpycamu. Bupyc nmmynoaeduiura yenoeka (BUY) — Bo36ynurens CITN da.
OOpatHast ~ TpaHCKpWMIIMsS, peBepraza W  wuHTerpasa. [Ipodwunaktuka
pacpocTpaHEHUs] BUPYCHBIX 3a00JICBAHUI.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuupr u cxembl: «Tumnbl nutanusy, «Metabonuzm», « MUTOXOHIPUSY,
«HepreTuyeckuit oOMen», «Xioporiact», «Potocuntes», «Ctpoenne JJHK»,
«CtpoeHue u GyHKIMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l eHeTHyecKuii
kom», «Bupyce», «bakrepuodarn», «CTpoeHre M KU3HEHHBIA LUK BHUpYyca
CII1[a, 6axtepuodara», «Permuxarus JJHK.

O6opynoBaHue: MOJEJA-ANTIIAKAIAN «Y n1BoeHHE JJHK 51
TpaHCKpUMIs», «brocuntes 6enka», « CTpoeHUe KIETKU», MOJIETb CTPYKTYPhI
JIHK.

Tema S. PasMHoOKeHHe 1 MHAMBUAYAJbHOE PA3BUTHE OPraHU3MOB.

Kierounbiii Mk, WM KU3HCHHBIM MUK KiIeTKUd. MHTEpdaza m MUTO3.
[Ipoteccrl, mpoTekaromue B uHTepdase. Pernnukanus — peakius MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBI HAbOp — KapUOTHIIL.
JIMTUIOWHBI U TaIUIOMIHBIA ~ XpPOMOCOMHBIE  HAOOphl.  XPOMAaTHJIbI.
[{utomornyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO pPa3BUTHUS
OpraHU3MOB.

Henenue knetkn — Muto3. Ctaauu mutosa. [Ipoueccel, npoucxoasiine Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemast rubesb KJIETKH — arornTo3.

@dopMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrmojioe u ToJIoBoe. Buabl
OecroJioro  pa3MHOKEHHS:  JIeJICHUE HaJBOE, TOYKOBAHHE OJHO- U
MHOTOKJIETOYHBIX, criopooOpa3zoBaHue, BET€TATUBHOE  Pa3MHOXCHHUE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €TI0 3HAUYCHUE ISl CEIICKIINM.

[TonoBoe pa3zMHOKEHHE, €TO OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun meno3sa. [Ipoueccsl, nmpoucxoasiye Ha CTaaAusIX Meno3a.
[ToBenenne xpomocom B Mmenose. KpoccuHrosep. bHOIOrMYecKuid CMBICT H
3HAYCHHUE MENO03a.



["ameTorene3 — mpoiiecc 00pa3oBaHUsl MOJOBBIX KIETOK Y >KUBOTHBIX.
[TonoBble xene3bl: CEMEHHUKHN U sMYHUKH. OOpa3zoBaHue U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CrepMaro30uj, SHIEKIeTKa) — CIepMaToreHe3 U OBOICHE3.
OcoOEHHOCTH CTpOEHUsl SUIEKIETOK U CrepMaTro30uaoB. OII0I0TBOPEHHE.
[TapTenorenes.

NunuBuyanbHoe pa3BUTHE (OHTOTeHE3). OMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtarnbl IMOPUOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX >KUBOTHBIX:
npoOsieHue, racTpyisius, opraHorenes. [loctamOpuonansHoe pazBuTue. TUITbI
NOCTAIMOPUOHAIIBHOTO Pa3BUTHS: MpPsIMOE, HEeNpsMoe (JIMYuHOYHOE). BiusHue
Cpellbl Ha Pa3BUTHE OPTaHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
YpOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHH, CTaJIUN PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuubr 1 cxembl: «DopMbl pa3MHOXKEHHUS OPTaHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE Y ILBETKOBBIX pacTeHUN», «BereraTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenue kietku Oaxrtepuit», «CTpPOCHHUE TMOJOBBIX KIETOK,
«Ctpoenue xpoMocoMbl», «Kitetounslii ukiny, «Permmukanus JJHK», «Muto3y,
«Metiosy, «lIpsamoe u HenpsiMoe pa3BuTHe», «['aMeToreHe3 y MIIEKOIUTAIOIINX
U 4eJoBeKa», «OCHOBHBIE CTAJIUH OHTOT€HE3A.

O6opynoBanue:  MHUKpPOCKON,  MuKporpenaparbl  «CriepMaTo30ubl
MJIEKOIIMTAIOWIEro», <«JSlileKiieTka MieKkonuratomero», «KapuokuHes B
KJIETKAaX KOpelKa JyKa», MarHUTHAsi MOJEIb-alIUIMKalus «/lejneHne KIeTKkmny,
moaens JIHK, Mmoznens MeradazHnoit XpoMoCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JlabopatopHnas pabora Ne 3. «HaOmogeHue muTo3a B KJIeTKaX KOHUYMKA
KOpEILKa JIyKa Ha TOTOBBIX MUKpPOIpPENnapaTaxy.

Jlabopatopnasi pabora No 4. «/3ydyeHue CTpoeHHs MOJOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENAPATAX).

Tema 6. HacsieiCTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaum reHetuku. lMcropus pasButus reHeTHKH. Ponb
IIUTOJIOTUM W IMOPHOJIOTMM B CTAHOBIIEHWU T€HETUKH. BKian poccuiickux u
3apyOCKHBIX  YYEHBIX B  pa3BUTUE TEHETUKU. MeToAbl  T€HETHKHU
(TUOPUIOJIOTUYECKUN,  LUTOTCHETHUYECKHM,  MOJEKYJISIPHO-TEHETUYECKUN).
OcHOBHbIE TEHETUYECKHE TTOHATHUA. [ 'eHeTHUeCcKass CUMBOJIMKA, UCIIOIb3yEMasl B
CXeMax CKpELIUBaHUM.

3aKOHOMEpPHOCTM  HACJIeIOBaHUsl MPU3HAKOB, YCTAaHOBJEHHble [
Mennenem. MoHOTHOpHIHOE CKpEIIMBAaHUE. 3aKOH €IUHOO0Opa3us TUOpUI0OB
NepBOro MNOKoJeHusA. IIpaBWiio [TOMHUHHMpPOBAHUS. 3aKOH paCILICIICHUS
npu3HaKoB. ' umoresa ynctorel ramer. [1oHOE ¥ HEMOJTHOEe TOMUHUPOBAHUE.

JuruOpuaHoe CKpelniuBaHue. 3aKOH HE3aBUCUMOTO  HacIeIOBaHUS
npu3HakoB. lluToreHeTMyeckne OCHOBBI  JTIUTHOPUIHOTO  CKpEIIMBAHHUS.
AHanuzupyouiee CKpELIMBaHuE. Hcnons3oBanue AHAIM3UPYIOLIETO
CKpEIIUBAHUS VISl ONIPEACIICHUSI TEHOTHUIIA OCOOH.

CuerienHoe HacienoBaHwe Tnpu3HakoB. Pabora T. Moprana mo
CLUCIUICHHOMY HAacJ€JOBaHUIO TeHOB. HapylieHue cuerieHuss TIeHOB B
pe3yJibTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. [ €HETUYECKUE KapThI.

I'eneruka nona. XpoMOCOMHOE OMNpEEIeHUE M0Ja. AyTOCOMBI U TIOJIOBbIE
XpOMOCOMBIL. ['OoMOramMeTHele W reTeporameTrHnle opranu3Mbel. HacnenoBanue
[IPU3HAKOB, CLIENIJIEHHBIX C MOJIOM.



N3MeHUYnBOCTSD. Bugel  M3MeHUMBOCTH: HEHACIIEICTBEHHAs] U
HacleACTBeHHas. Poib cpeapl B HEHACIEICTBEHHOM  HM3MEHYHMBOCTH.
XapakTepucTuka MOJU(PUKAIMOHHON W3MEHUYMBOCTU. BapualMoHHBIN psij U
BapualMoHHass kpuBas. Hopma peakuun mpusHaka. KoinnuecTBeHHbIE H
KaueCTBEHHbIE MPU3HAKU U WX HOpMa peakiuu. CBoiicTBa MOAU(PUKAMOHHOM
U3MEHYMBOCTHU.

HacneacTBenHnasi, wiid reHOTUNIAYECKAs, U3MEHYMBOCTh. KoMOMHaTHBHAS
W3MEHYUBOCTb. Melo3 W TOJIOBOM TpPOILlECC — OCHOBA KOMOWHATHBHOM
U3MEHUYMUBOCTU. MyTallioHHas W3MEHYMBOCTh. Kiaccudukanuss MyTaiuid:
TE€HHBIE, XPOMOCOMHBIE, T€HOMHbIE. YacTorTa ¥ NOpPUYUHBI MYTalHil.
Mytarennble (QakTopbl. 3aKOH TOMOJIOTMYECKHX PsIJIOB B HACIEICTBEHHOMN
m3MmeHunBocty H. M. BaBumoga.

BresinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'eneruka yenoseka. Kapuotun yenoBexka. OCHOBHBIE METOAbI T'€HETHKU
YeJoBeKa: rE€HEaJOTUYECKUN, OJIN3HEIOBBIN, UTOT€HETUYECKUM,
OMOXUMUYECKUM, MOJICKYJIApHO-TeHeThuYeckuii. COBpPEMEHHOE OTpe/ecHUe
TE€HOTHUIIA: [IOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YUCIIE C
nomoipto [1I[P-ananu3a. HacnencrBeHHble 3a00JieBaHMs YEJIOBEKAa: T'€HHBIC
60J1e3HM, OOJIC3HN C HACJIEICTBEHHOW MPEIPacoiOKEHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaTHYeCKMe U TEeHepaTuBHbIe MyTaluud. CTBOJIOBBIE KIIETKH.
[IpuHIUIIBI 310pOBOTO 00pa3a )KU3HU, TUATHOCTUKH, MPOMUIAKTUKY U JICUCHHUS
reHeTH4eckux Oose3Hel. MeanKko-reHeTHUeCKoe KOHCYJIbTUPOBaHHUE. 3HAUCHUE
MEIMIMHCKOM TE€HETUKA B MNPEAOTBPALLCHUM W JICYEHUH TEHETUYECKUX
3a00s1eBaHUH YellOBEKa.

JemoHcTpanuu:

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

Tabmuubr u  cxeMbl:  «MOHOTHMOPUIHOE  CKpEIIMBAHME U €r0
UTOT€HETUYECKAsT OCHOBa», «3aKOH PACIICIUICHUS W €ro LUTOT€HETHYECKas
OCHOBa», «3aKOH YHUCTOTHI TameT», «JluruOpuaHOe  CKpenIuBaHuE,
«lluTonornyeckue OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHA», «Meio3y,
«B3anmMoAenuCcTBUE aJUIENBbHBIX TIE€HOBY», «l'€HeTudyeckue KapTbl pPacTECHUH,
KUBOTHBIX U 4eJlOBeKa», «I'eHeTuka moiya», «3aKOHOMEPHOCTH HACIEOBaHMUS,
CUEIJIEHHOrO0 ¢ Tmojom», «KapuoTumbl 4YenoBeka M JKUBOTHBIX», «Bumisl
U3MEHUYUBOCTIY, «MoaudukanmonHas u3MeHIHBOCThY, «HacinenoBanue pesyc-
daktopay, «I'eHeTrka rpymnm KpoBu», «MyTarimoHHas U3MEHUHUBOCTDY.

O6opynoBanue: MoJeIu-anIuiMKanuu «MOHOTHOPUTHOE CKpEIIMBAHUEY,
«Henonmnoe nomuHupoBanue», «JuruOpuaHoe ckpernmBanuey», «llepexpéct
XpOMOCOM», MHUKPOCKOI U MuKponpemnapar «Jpo3zoduna» (Hopma, MyTaruu
(bOpMBI KPBUILEB M OKPACKH TeJa), repoapuit «I opox MOCeBHOM.

JlaGopaTopHble 1 NpaKTHYeCKUe padoThI:

Jlabopatopnast pabota Ne 5. «3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOTIPETapaTax.

Jlabopatopnass pabora Ne 6. «U3yuenme MoaMPUKAIMOHHOMN
M3MEHYMBOCTH, IOCTPOCHUE BAPUALIMOHHOTO PSAIa U BAPUALMOHHOW KPUBOW.

JlabopatopHast pabota Ne 7. « AHaIM3 MyTaruil y Apo30(Uibl Ha TOTOBBIX
MHUKponpenapaTax.

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHalU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranu3mMoB. OCHOBBI OMOTE€XHOJIOTHH.



Cenexkuus Kak HayKa U IMPOLECC. 3apOKICHUE CENEKIUU U TOMECTUKALIMS.
Yyenue H. M. BaBunoBa o0 IeHTpax MNPOUCXOKIACHUS W MHOTro00pa3us
KYJIbTYPHBIX pacTeHHU. LIeHTpbI MPOUCXOXKAEHNS JOMAIIHUX KUBOTHBIX. CopT,
opoJia, ITaMM.

CoBpeMeHHbIE METO/IbI CENEKIIMU. MacCOBBIi U UHIMBUIYAIbHBIA OTOOPHI
B CEJICKIIMH PACTCHUUN U KUBOTHBIX. OIlEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — UHOpuauHT. Yucrtas nauHus. CKpelMBaHME YUCTHIX JUHUH.
['ereposuc, unu rubpuanas cuina. HepoacTBeHHOE CKpelMBaHue — ayTOPUAMHT.
Otpanénnas rubpuguzanuss W e€ ycnexu. VICKyCCTBEHHBI MyTareHe3 M
NOJIyYEHHUE TMOJUILTONAOB. JlOCTHKEHUSI CEJIEKUMU PACTEHHM, JKHUBOTHBIX H
MUKPOOPTaHU3MOB.

buotexHomorus Kak oTpaciib MPOU3BOJCTBA. ['€eHHas MHXKeHepus. DTambl
co3nanusi pekomOunantHod JIHK u Ttpancrennsix opranusmoB. Kiierounas
uHxkeHepus. Kietounele  KyJdbTypbl. MUKpPOKIOHAIBHOE  PAa3MHOKECHHE
pactennii. KIilOHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO3SIICTBEHHBIX
OpraHU3MOB. JKOJOTUYECKHE U dTHuYeckue mpodiembl. MO — reHeTH4ecKu
MOJIU(PUITUPOBAHHBIE OPTAHU3MBI.

JlemoHCcTpanuu:

[Toptpetsi: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. ®.
HBaHOB.

Tabmuubr u cxembl: kapta «lIeHTpBI MPOUCXOXKIEHUS U MHOrooOpa3us
KyJIbTypHBIX pacTeHuid», «llopoapl goMamHMX  KUBOTHBIX», «Copta
KyJIbTYPHBIX pacTeHuit», «OtnanénHas rubpunuzainus», «PaboTel akageMuka
M. ®. UBanoBay, «Ilomumionaus», «O0bEKTh OMOTEXHOJIOTUNY, «KiieTouHbie
KyJIbTypbl W KJIOHUpOBaHUE», «KOHCTpyHMpOBaHME U TEPEHOC TEHOB,
XPOMOCOMY.

O6opynoBanue: MyJSDKM IUIOJIOB M KOPHEIUIONOB JUKUX (GopM U
KyJbTYPHBIX COPTOB pacTeHuil, repoapuit «CeabCKOX035UCTBEHHbBIE PACTCHUS.

JlaGopaTopHblie 1 NpaKkTHYeCKHe padoThI:

Okckypeust «OCHOBHBIE METOAbl M JIOCTUKEHHS CEJIEKLIHMH pPAacTeHUN U
KUBOTHBIX  (Ha  CEJIGKIIMOHHYIO  CTaHIMI0,  IUIEMEHHYI0  (depmy,
COPTOMCHIBITATENILHBIN  y4acTOK, B TEIUIMYHOE XO35SUCTBO, JaOOpaTOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

11 KITACC

Tema 1. DBoJIIOIIHOHHAS 0HOJIOTHSL.

[Ipennocbuikn BO3HMKHOBEHUS 3BOJIIOMOHHON TEOPUHU. DBOJIOLMOHHAS
Teopust U €€ MecTo B Ononoruu. BiusitHue 3BOTIONMOHHON TEOpUU HAa Pa3BUTHE
OMOJIOTHY U APYTHUX HAYK.

CsugerensctBa 3BOMIOLMH. [laneoHTONIOrMUECKHE: MOCIEA0BATENBHOCTh
MOSIBJICHUSI BUJOB B TAJICOHTOJIOTMYECKON JIETOMHCH, TMEPEXOJHbIE (OPMBI.
buoreorpaduueckue: cxoactBo u pasznuuue ¢dayH u GIOp MATEPUKOB U
OCTpPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA M Pa3U4usi SMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIUMEHTApHBIE OPraHbl, aTaBU3MbI. MOJIEKYISIPHO-OMOXUMUYECKHE: CXOJICTBO
MEXaHU3MOB HACIJICJICTBEHHOCTH YW OCHOBHBIX META0OTUYECKUX MYyTEH y BCEX
OpraHU3MOB.

OpomonuonHas teopuss Y. JlapBuHa. IlpeanochulKu BO3HUKHOBEHUS
napBUHU3MA. J[BMKYIME CHIIBI SBOJIONWK BUAOB 1O JlapBuHy (M30BITOUYHOE



pa3MHOKEHHE  MpU  OrPAaHUYEHHOCTH  PECypcoB,  HeompeaenéHHas
U3MEHYUBOCTh, 00ph0Oa 3a CyIIECTBOBAHUE, €CTECTBEHHBIN 0TOOD).

Cunretrnueckas Teopust 3Bomouu (CTI) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkponsBomorus. [lomymsinus kak equHUIA BUA U DBOJIOLMH.

JIBrkytiye cuiibl (paxTopbl) IBOJIIOLUHU BUIOB B IpUpoe. MyTalluOHHBIHI
npolecc 1 KOMOMHATUBHAS U3MEHYMBOCTH. [lomynsiMoHHbIE BOJHBI U Apend
reHoB. M30s1us 1 MUTpanus.

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

[Ipucnoco01eHHOCTh OPraHu3MOB KaK pe3yJbTaT 3BOMIONUHU. [Iprmepbl
IPUCTIOCOOJICHUI Y OpraHnu3MoB. ApoMopd03bl ¥ UIMOATANITAIIIH.

Bun wu BupoobOpazoBanue. Kpurtepuu Buga. OcHOBHbIE (DOpMBI
BUI000pa30oBaHus: reorpauyeckoe, IK0JIOTHUECKOe.

MakposBomorusi. dopmbl  sBoIONMU:  (puUileTHYECKast, JTUBEPreHTHas,
KOHBEpIreHTHasl, nmapasuienbHas. HeoOpaTuMocTh HBOTIOIUH.

IIpoucxoxnenune OT HECIEIMATU3UPOBAHHBIX MPEIKOB.
[Iporpeccupyromas cnenuanu3anusa. AJIanTUBHAS paJudalysl.
JlemoHcTpanuu:

IToptpetsl: K. JIunnei, XK. b. Jlamapk, U. {apsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosuiep, A. H. CeBepiios.

Tabmuupbr u cxemsl: «Pa3BUTHE OpPraHUYECKOrO0 MHpa Ha 3eMIey,
«3apoIbIIIKM TO3BOHOYHBIX JKUBOTHBIX», « ApXeonTepukcey, «Dopmbl 00pbObI 3a
cymectBoBanue», «EctecTtBeHHbli  oTOOp», «MHOroo0Gpasue  COpPTOB
pacTEeHHI», «MHoroob6pasue OpPOJI KUBOTHBIX, «JTonmymsauumny,
«MyTarnuonHasi U3MEHYUBOCTBY, « ApomMopdo3b», «nnoagantamumy, «Oo6mas
nereHepauus», «JBuwxkymme cuiabl 3Boionun», «Kapra-cxema wapuipyTa
My TEIIECTBUS 4. HapBunay, «bopbba 3a CYILIECTBOBAHHEY,
«IIpucnocobseHHOCTs OpraHu3MoBy», «['eorpaduyeckoe BUI000pa3zOBaHUEY,
«IKOJOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIIHMS HACEKOMBIX C PA3IMYHBIMUA THUIIAMU OKPACKH,
HAOOp TUIOZIOB M CeMsIH, KoJuleKIus «lIpruMepbl 3alUTHRIX TPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJieNIb « OCHOBHBIC HAMPABIICHUS HBOJIOIUNY, O0BEMHAS MOJIETTh
«CTpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpaduueckas kapra wmwupa, KoiwieKuus «DopMbl COXPAHHOCTH
UCKOMAEMBIX KWBOTHBIX M pacTeHWi», Mojenp anmnukamus «llepekpéct
XpOMOCOM», BJaxHble mnpenaparel «Pa3Butne Hacekomoro», «Pa3Burue
JSATYIIKWY, MUKponpenapat «Jpo3zodunay (Hopma, MmyTaiiuu (GOpMbI KPbUILEB U
OKpacKu TeJja).

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

Jlabopatopnas padota Ne 1. «CpaBHeHune BUIIOB MO MOp(]oIornyecKkoMmy
KPUTEPHUIOY.

JlaGoparopHas padota Ne 2. «Onucanue MpUCIIOCOOJICHHOCTH OpraHu3Ma
U €€ OTHOCUTEIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE *KU3HU Ha 3emue.

JloHay4HbIe TpPEICTABICHUSA O 3apOXKICHUU KU3HU. HayuHble runotessbl
BO3HUKHOBEHUS >KM3HM Ha 3emje: aOWoreHe3 W MaHCIepMHUs. XUMUYECKas
ABONTIOIMSA. AOUOTCHHBIA CHHTE3 OPTaHUYECKHUX BEIIECTB M3 HEOPTaHUYCCKHUX.
OKCIEpUMEHTAIbHOE TOATBEPKIACHUE XUMHUYECKOW »Bostonuu. HauanbHbie
sTambel Ouosiormueckoit sBomtonuu. [wmoresa PHK-mmpa. dopmupoBanue
MeMOpaHHBIX CTPYKTYP M BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBbie KIETKU U UX
sBOJIONMS. POPMHUPOBAHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.



PazButHe xu3Hu Ha 3emuie no spam u nepuoaam. Karapxei. Apxeiickas u
npotepo3oiickas dpbl. Ilaneo3oiickas spa u €€ mepuOAbl: KEMOPHUICKHM,
OPAOBUKCKUH, CUITYPUHUCKHM, JEBOHCKNM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Me3zo3o0Kickas 3pa v €€ NEPUOIbl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaiiHo3olickags »pa U €& TmepuoAbl: IAJEOrCHOBBIN, HEOTCHOBBIMH,
AHTPOTOT€HOBBIN.

XapakTepuCTUKa KIIMMAaTa U T€OJOTHYECKUX MPOoLecCOB. OCHOBHBIE 3TAlbI
ABOJIIOIMU PACTUTEIBHOTO U >KMBOTHOrO Mupa. ApomMopdo3bl y pacTeHUN U
XKUBOTHBIX. [losiBIIEHNE, pacBET U BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

CucteMa OpraHMYecKOro Mupa Kak OTpaK€HHE 3BOJOIUU. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIbI OPraHU3MOB.

OBoJIIOIMA ~ 4YeJNOBEKa.  AHTpPONOJIOTMSL  Kak  Hayka. Pa3Butume
NPEACTAaBICHUM O  TMPOUCXOXKACHUM  4elloBeKa. MeToabpl  M3y4YeHUs
aHTpornioreHe3a. (CxoacrBa M pa3auyus  4YEJIOBEKA W KUBOTHBIX.
CucTeMaTHueCcKO€E TOJIOKEHNUE YETIOBEKa.

JBwxymue  cuibl  (dakTopel)  aHTpomnoreHe3a.  HacnencrBeHHas
U3MEHUMBOCTh M €CTECTBEHHBIH 0TOOp. OOImecTBeHHbI 00pa3 >KU3HH,
U3TOTOBJIEHUE OPYAUN TPYAA, MBILIJICHUE, PEYb.

OcHOBHBIE CTaAMM W BETBU DHBOJIOLMHM YEJIOBEKA: aBCTPAIOINUTEKH,
Yenosek ymensii, YenoBek MNpsaMoOXomsmun, YeloBeK HeaHIAEpPTaJIbCKUM,
Yenosek pazymMHbld. Haxonku MCKOIMaeMbIX OCTAaTKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacpOCTPAHEHMS], 00BEM TOJIOBHOTO MO3Ta, 00pa3 ®KU3HU, OPYAUSL.

YenoBeueckne packl. OCHOBHbIE OOJBIIME pachl: €BPOIEOUIHAS
(eBpasuiickasi), HErpo-aBCTpaJioMjHasi (dPKBAaTOpUaibHAsl), MOHTOJIOUIHAS
(a3uarcko-aMepukaHnckasi). UepTbl MOpUCTIOCOOIIEHHOCTH  IMpEJCTaBUTENEH
YEJIOBEUECKUX paC K YCIOBUSIM CYILECTBOBaHUsA. ENUHCTBO 4EIIOBEYECKUX pac.
Kputuka pacusma.

JdemoHcTpanuu:

[Toptpetsi: @. Penn, JI. Ilactep, A. K. Onmapun, C. Mumnep, I'. IOpu, Y.
JlapBuH.

Tabmuibl U cxeMbl: «Bo3ankHoBeHne CoOJIHEUHOM cuCTeMBI», «Pa3Buthe
OpraHuyeckoro wmupa», «PacturenpHas kieTka», «KHBOTHas KIETKay,
«lIpokapuotnueckas kietka», «CoBpeMeHHass CUCTEMa OPraHUYECKOro MUpPay,
«CpaBHEHHE aHATOMUYECKHUX YEPT CTPOCHUS YEIOBEKa M UYEJIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMUYECKUX HAXOJOK TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKay, «/lpeBHenmme moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIFAN», «HelIoBeYeCKre pacoy.

O6GopynoBanne: wmymspku  «lIpoucxoxaeHue — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIIA, HEaHAEpTAJIblla, KPOMAaHbOHIIA), CIEHKHU HIH
U300pKEHUS KaMEHHBIX OpPYAHM NEepBOOBITHOTO 4YesioBeKa (KaMHHU-YOMIEPHI,
pyomira, ckpebiia), TeoXpoHOJIOTHYECKas Ta0numa, Kouiekuus «DopMbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

[Ipaktuueckas padora Ne 1. «M3yueHne UCKOMaeMbIX OCTATKOB PACTCHHIA
Y dKUBOTHBIX B KOJIJICKITUSX).

DKCKypcust «DBOJIIOIUSA OPTaHUYECKOTO MUpa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHBII WM KpaeBeIUECKUN My3eil).

Tema 3. Opranu3mbl U OKpYy Kamoas cpeaa.

DOKOJIOTMS KakK Hayka. 3aJadyd ¢ paslelbl  3KoJoruu. MeTroabl
AKOJIOTHYECKUX MCCIIEIOBAHUI. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJIOBEKA.



Cpenpl oOMTaHMS OPraHU3MOB: BOJHAS, HA36MHO-BO3/yIlIHAs, [TOYBEHHAs,
BHYTPUOPTaHU3MEHHASI.

Oxonornueckue ¢akropsl. Kimaccudukanus 3K0JIOrHUECKUX (PaKTOPOB:
abuoTuyeckre, OMOTUYECKUE M aHTPOINOTreHHbIE. JleWCTBUE HKOJIOTUYECKUX
(GakTOpOB Ha OPTaHU3MBI.

AbGuoTnueckue (bakTOophI: CBET, TeMIiepaTypa, BJIQXKHOCTb.
®ortonepuonusm. [lpucnocobieHuss OpraHu3MOB K ACHCTBUIO aOMOTHYECKUX
¢daktopoB. buonornueckue puTMBI.

buotnueckue  dakTtopel. Buubl  OMOTHYECKHMX  B3aMMOJICHCTBUIA:
KOHKYPEHIUSI, XHUIIHUYEeCTBO, cuMOMO3 u ero Gopmel. [lapaszutusm,
KOOTepalus, MyTyalu3M, KOMMEHCaIU3M (KBapTHUPAHCTBO, HaXJIEOHUYECTBO).
AMeHcanu3M, HeWTpaiu3M. 3HauyeHUe OWOTHYECKUX B3aUMOJCUCTBUHN st
CYILIECTBOBAHMS OPraHU3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU momyasanud. OCHOBHBIE IOKa3aTeln
MNOMYJISIUN: YUCJIEHHOCTh, TUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTbH, MPUPOCT,
Murpanus. JJnHaMuka 4ucIeHHOCTH MOIMYJISIIUN U €€ PeryJsius.

JemoHcTpanuu:

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

Tabnuupr u cxembl: kapta «[Ipuponnsie 30Hb1 3emnny, «Cpesl oOuTaHus
opranusmoBy, «®Dortomnepuoauzmy, «llomynsauumy, «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU MOMYJSUU UHDY30puu-TyPenbkny, «[lumiesrie nenm.

JlaGopaTopHble 1 NpaKkTHYeCKHe padoThI:

JlabopatopHasi pabota Ne 3. «Mopdosiornueckre 0COOEHHOCTH PaCTEHUI
U3 Pa3HBIX MECT OOMTAHUS.

JlabopatopHasi padora Ne 4. «BnusHue cBeta Ha POCT U pPa3BUTHE
YEPEHKOB KOJICYCa.

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

Tema 4. Coo0miecTBa ¥ 3K0JI0THYECKHE CHCTEMBbI.

Coo01iecTBO opranu3mMoB — 6uoieHo3. CTpyKTyphl OHMOIleH03a: BUAOBas,
POCTpaHCTBEHHasA, Tpoduueckas (mumieBas). Buabl-momuHanTsel. CBs3U B
ouoneHo3e.

Okosoruueckre cuctembl (dKocucTembl). [loHsTHE 00 3KOCHCTEME H
ouoreorieHo3e. DyHKIMOHATBHBIE KOMIIOHEHTHI JIKOCHUCTEMBI: MPOIYIIECHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopor BemecTB MW TOTOK DSHEPrHUH B
skocucreMe. Tpoduueckue (MUIEBbIe) YPOBHU dKOCHCTEMBI. [IHieBbie enu u
cetu. OCHOBHBIE TIOKa3aTelM  DKOCHUCTEMBI: OWoMacca, MPOMYKIIHS.
DKOJIOTUUECKHE MUPAMHJIBI: MPOIYKIIUU, YUCICHHOCTH, Onomacchl. CBOMCTBa
HKOCUCTEM: YCTOMUUBOCTh, CAMOPETyYJIsilius, pa3BuTe. CyKIeccusl.

[IpuponHbie 3KOCHCTEMBI. DKOCHUCTEMBI 03€p M peK. IJKOCHUCTEMA
XBOMHOTO WJIM NTUPOKOJIUCTBEHHOTO JIeca.

AHTPOTOTEHHBIE JKOCHUCTEMBI. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X03s1ICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasznoobpasue kak (aktop ycroitumBocTH 3KOCHUCTEM. COXpaHEHHE
OMOJIOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. . Bepranckoro o 6uocdepe. ['panutibl, coctaB U CTpyKTypa
ouocdepnl. XKuBoe BemectBo u ero Qynkiuu. OcoberHoctu O6mochepsl Kak
rJI00abHONW JKOCUCTEMBI. J[MHAMHUYECKOE paBHOBECHE M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopotsl BemecTB U OMOTC€OXMMHUYECKHE IHUKIBI  AJIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMOChephl. OCHOBHBIE OMOMBI CYIITH.



YenoseuectBO B Ouochepe 3eMiu. AHTPONOTEHHbIE H3MEHEHUs B
ouocdepe. 'modanbHbIE YKOJIOTHYECKUE TTPOOIEMBI.

CocyimiecTBoBaHMEe  MPUPOALI W YEJIOBEYECTBA. Coxpanenue
OuopazHooOpa3usi Kak  oOcHOBa  ycrtoWumBoctd  Ouocdeprl. OcHoBa
PAlMOHAIIBHOTO YIPABIEHUS MPUPOAHBIMU PECypcaMu U UX HUCIOJIb30BaHUE.
JlocTkeHust OMOJIOTHH U OXpaHa MPUPO/IBI.

JdeMoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupr u cxembl: «IlumieBrie nenm», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnsie cooOiectBa», «llenu nutanusy, «IKoIOruuecKas MUPaMUA,
«buochepa wu uyenoBek», «IKOCUCTEMA IIUPOKOJIMCTBEHHOTO  JIECAy,
«JKocucTeMa XBOWHOro Jjeca», «buOIEHO3 BOIOEMA», «ATPOLEHO3Y,
«IIpumepHbIe aHTPONOreHHBbIE BO3JEHUCTBUS Ha Mpupoay», «BaxkHeimme
UCTOYHUKH 3arpsi3HEHUs BO3AyXa U TPYHTOBBIX Boa», «llouBa — BaxkHeimias
coctaBisitomiasi Ouocdepbn», «DakTopbl Jerpaganuu mouB», «llapHUKOBBIN
abdext», «DakTophl PaaMOAKTUBHOTO 3arpssHeHusi Ouochepw», «OO6mas
cTpykTypa Ouocdeps», «Pacrnpoctpanenue xxu3nu B Ouocdepe», «O30HOBBIN
sKpaH ouocheps», «Kpyrosopot yriepona B 6uocheper», «Kpyrosopot azora B
IPUPOEH.

O6opynoBanue: Moienb-anTuInKanusa « TunuyHeie OMOLIEHO3bIY, repbapuii
«PactutenbHble  cooOmiecTBa», koiekuuu — «buonenos», «Bpenurenu
BOKHEUIIINX CEJIIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu U  KOJUIEKIIUH
pacTeHU U >KUBOTHBIX, MIPUHAIICKAIINE K PA3HBIM SKOJOTUYECKUM TpymIam
onHoro Buma, Kpacnas xkuura Poccuiickoit ®enepannu, HU300paKkeHUS
OXpaHsEeMbIX BUJIOB pacTeHui u KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATbI OCBOEHHS IIPOTPAMMBI 110
BMOJIOTMN HA BA30OBOM VYPOBHE CPEJHEI'O OBLIEI'O
OBPA30OBAHIA

Cornacao ®I'OC COO, ycranaBnuBaroTcsi TpeOOBaHUS K pe3yJbTaTaM
OCBOCHMSI OOYyYalOIIMMHCS MPOrpaMM CpeJHEro oOHero oOpa3oBaHUSA:
JUYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType NTUYHOCTHBIX pE3yJIbTATOB OCBOEHUA mpenmera «buonorus
BBIJICJICHBI  CJIEAYIOIIME  COCTaBISIOIIME:  OCO3HAHHE  OOyYaroIIMMUCS
POCCUHCKON TPAKIAHCKOM HJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BHUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOTPEEICHHUIO, HAJTUYUEe MOTHUBAIMM K OOYYEHUIO
OMOJIOTHY, LIeJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN TUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEM W HCTOPUYECKUX TpPAAUIUNA Ppa3BUTHA
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTb M CHOCOOHOCTh OOyYaronIuxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JEATEIBHOCTH  IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKAaMHM, MPUCYIIUMHU CHUCTEME OHOJOTUYECKOrO OO0pa3oBaHUs, HAIUYUE
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTH CTaBUTh II€IM U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOEHUS NpeaMeTa «BHOIOTHS) JOCTUTAIOTCA
B €IMHCTBE Yy4yeOHOM M BOCIHUTATENHHON NESITEIbHOCTH B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUUCKUMHU  COLUMOKYJIbTYPHBIMH, HCTOPUYECKUMH H
JTyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSMHU, IPUHATHIMHU B OOIIIECTBE MPaBUIAMU U
HOpMaMH  TIOBEACHUS U  CIOCOOCTBYIOT  MpoOIleccaM  CaMOIIO3HAHMS,
CaMOBOCIIMTaHUSI U CaMOPa3BUTHS, Pa3BUTHUSI BHYTPEHHEW MO3ULIMKU JTUYHOCTH,
NaTpUOTU3MA, YBAXEHUS K 3aKOHY U MPABOMOPSIKY, YEIOBEKY Tpyla H
CTapiieMy TIOKOJIEHHIO, B3aMMHOTO YBa)XEHHUSA, OEpPEKHOTO OTHOIICHHS K
KyJIbTYPHOMY HACI€OUI0 W TPaAWIUsM MHOTOHAIMOHAIBHOTO Hapoja
Poccuiickon denepanuu, Npupoe U OKPYKAKOIIEH Cpelie.

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS Y4yeOHOro mnpeameTa «bUOTOTHS»
JOJDKHBI ~ OTpakaTh ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromuxcs
PYKOBOJICTBOBAThCS C(POPMUPOBAHHON BHYTPEHHEH TMO3MUIIUEH JIUYHOCTH,
CUCTEMOM IEHHOCTHBIX OPHEHTAIlMi, MO3UTUBHBIX BHYTPEHHHX YOECKICHH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO  OOIIECTBa,
pacliMpeHre >KU3HEHHOTO ONbITa W OMNbITa JESITEJIbHOCTH B IIPOIECCE
peanu3ali OCHOBHBIX HAINPABJICHUN BOCHUTATEIBHOW NEATEIbBHOCTH, B TOM
YUCJIE B YACTH:

1) rpaIaHCKOro BOCTIMTAHUS

ChOPMHUPOBAHHOCTh  TPAKIAHCKOM  TO3WUIMUA  OOydHaromerocs  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJIEHA POCCUICKOTO 00IIECTBA;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TMPaB U OOSI3aHHOCTEH, yBa)KEHUE
3aKOHa U MPaBOIOPSIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAEATENBHOCTA MpPHU CO3JaHUU
y4e€OHBIX MPOEKTOB, PEIICHUN YICOHBIX U MO3HABATEIHHBIX 33]1a4, BHIMIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAENATh COOCTBEHHYIO TO3UIIMI0 IO OTHOMIICHUIO K
SIBJICHHSIM COBPEMEHHOMW KU3HU U OOBSICHATH €€;



YMEHHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOUMOCTh KOHCTPYKTUBHOTO
B3aMMOJICUCTBHUS JIIOCH C pa3HbIMU YOKIECHUSAMHU, KYJIbTYPHBIMU IIEHHOCTAMHU
Y COLIMAJIbHBIM ITOJIOKEHHUEM;

FOTOBHOCTh K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIITOJIHEHUS
yueOHbIX, MO3HABATEJbHBIX M HCCIEAOBATEIbCKUX 3a/1ad, YBAXKHUTEIbHOTO
OTHOLIEHUS! K MHEHUIO OIIMOHEHTOB MpPHU OOCYXICHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh  POCCHICKOM IPaXKIaHCKOMN UJEHTUYHOCTH,
NaTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH NEPEN
PoauHoii, ropmoctu 3a cBOM Kpai, CBOO PoauHy, CBOM SI3bIK M KYJIbTYpPY,
IPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHHE K NPUPOJHOMY HACIEIHI0 W TaMITHUKAM
IPUPOJIBI, JOCTHKEHUSAM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSIX,
TpyZe;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ] POCCHUUCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BUTHE OHOJOTHU, TMOHUMAHUS 3HAYCHUS OMOJIOTMH B TMO3HAHUU 3aKOHOB
IPUPOJBI, B ’KU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

ujeitHas yOoexxJIEHHOCTh, TOTOBHOCTh K CIYXKEHHUIO U 3amure OTedecTsa,
OTBETCTBEHHOCTb 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U NMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3IaHUI0 CEMbU Ha
OCHOBE OCO3HAHHOTO MPUHSTHUS [IEHHOCTEH CEMEHHOM KU3HU B COOTBETCTBUU C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIIICHUM;

NOHUMAHHE HMOIMOHAIBHOIO BO3JAEHCTBUS KUBOW MPHUPOABI U €€
LEHHOCTH,;

TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUSA KYJIbTYPbI 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronoJIyuns:

NOHUMaHUE W peaju3alus 30pOBOrO0 M 0e30macHoro obpasza KU3HU
(3mopoBoe  TUTaHWE, COOJIOJIEHWE TUTMEHHMYECKHMX TPaBWJI W HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATUW UM OTAbIXA, pETyJsipHas Qunyeckas
aKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE [IEHHOCTH TPaBWUI HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0e30macHOr0 TOBEJCHUS B CUTYyaIlUSAX, YTPOKAIOIMIMX 3J0POBBI0O U IKU3HH
JIIOJIEH;

OCO3HAHME  TMOCIEACTBUM W  HENPUATHS  BPEAHBIX  MPUBBIUEK
(ymoTpeOaeHust aKoroIsi, HAPKOTUKOB, KYpEHUS );

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0II00HE;



TOTOBHOCTh K aKTHBHOM JESATETLHOCTH TEXHOJIOTHUYECKON W COIMATBHON
HaTpaBJICHHOCTH, CTIOCOOHOCTH UHUITUHPOBATH, TUTAHUPOBATH "
CaMOCTOSITEIILHO BBITIOJHATH TaKYIO I€ATEIHHOCTb;

UHTEpeC K pa3nuuHbiM chepam TpodeCCHOHATBHOW ACSTEIbHOCTH,
YMEHHE COBEPIIATh OCO3HAHHBIN BBIOOp Oymymieii mpodeccuu 1 peaTn30BhIBATh
COOCTBEHHBIC KU3HEHHBIC TIIAHBI;

TOTOBHOCTh W CIOCOOHOCTh K 0Opa30BaHUIO W CaMOOOpa3OBaHUIO Ha
NPOTSHKCHUH BCEH KU3HU;

7) 3K0JI0THYECKOT0 BOCTIMTAHMSA:

AKOJIOTHYECKU IIeNIeCO00pa3HOe OTHOIIEHUE K MPHUPOAC KaK HMCTOYHUKY
KU3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHUS;

TIOBBIIIICHAE YPOBHS DKOJIOTHMUYECKON KyJIbTyphl: MPUOOPETCHHE OTBITA
IUTAHUPOBAHMUS TIOCTYIKOB W OIEHKH WX BO3MOXHBIX ITOCIEICTBUN IS
OKpY>KaroIIel Cpeibl;

OCO3HaHHWE TI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOoOJIeM U MyTel ux
pelIeHUS;

CIIOCOOHOCTh HCIIOJB30BaTh MPUOOpPETaeMble MPU HU3YyYEHUU OHOJIOTUU
3HaHUSA M YMEHHS TPU PEIICHHH TPOOJEM, CBS3aHHBIX C paIOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COOMIOJIEHHE TpaBWJl TOBEACHUS B  IPHUPOJE,
HaTpaBJICHHBIX HAa COXpPAaHCHHE PAaBHOBECHS B DKOCHCTEMax, OXpaHy BHJIOB,
AKOCHUCTEM, OHOChEphI);

aKTUBHOC HETPHATHE JCHCTBHM, NPHHOCSIIMX BpEI OKpYKaromeh
IPUPOAHON CpeJie, YMEHHE POTHO3UPOBATh HEOIArONMpPUATHBIE KOJIOTUUECKHE
TIOCTICICTBHS MIPEANTPUHIUMACMBIX JICHCTBUI U MTPEIOTBPAIIATH UX;

HAJIMYUE Pa3BUTOIO  SKOJIOTHMYECKOTO  MBIIIICHUS, JKOJIOTHYEeCKON
KYJIbTYpPbI, OIBITa JEATEITHHOCTH JKOJIOTUICCKOW HAMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI IMH B ITO3HABATEIHLHOW, KOMMYHHUKATUBHOW ¥ COIMATLHON
NPAaKTHKE, TOTOBHOCTH K YyYacTHIO B TMPAKTUYECKOW JIESITEITHLHOCTU
9KOJIOTHUYECKOI HANPaBICHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHUS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJUKYJIBTYPHOM
MUDE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKON KYJIBTYpPHl KaK CPEICTBa
B3aMMOJICHCTBHS MY JIFOJBMH U TTO3HAHUS MHPA,;

NOHMMaHWEe Crenu(PUKu OWOJIOTUM KaK HAyKH, OCO3HAHHS €€ poJid B
(GopMUPOBAHNHN PAIMOHAILHOTO HAYYHOTO MBIIIICHUS, CO3JJaHUH IIEJIOCTHOTO
NPEJCTaBICHUS 00 OKPYXKAIOIIeM MHpE KakK O €IWHCTBE MPUPOJIbI, YCIIOBEKA U
oOIIIecTBa, B MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH MNpodsieM
COXPaHEHUS TIPUPOTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYUMOCTH OMOJIOTHH JIJIi COBPEMCHHOMN [MBHUIIU3AINN:
oOecrieueHrsT HOBOTO YPOBHS Pa3BUTHSI MEIUIIMHBI, CO3/IaHNE MEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECYypCHbIE TPOOJIEMBl  Pa3BUTHS
YeJIOBEYECTBA, MIOMCKA ITyTeH BBIXOJ1a U3 TJIO0ATBHBIX YKOJIOTHYECKUX MTPOOIIeM
u oOecrieyeHHsl Tiepexoja K YCTOWYMBOMY pPa3BUTHIO, PallMOHAIBLHOMY
WCIIOJIb30BaHUIO TIPHPOIHBIX PECYpPCcOB U (OPMUPOBAHHIO HOBBIX CTAHIAPTOB
KU3HU;

3aHMHTEPECOBAHHOCTh B IIOJIYYCHHH OHWOJOTHYECKMX 3HAHWW B IEISIX
MOBBIIICHHUST OOIIEH KyJBTYphl, €CTCCTBCHHO-HAYYHOW TPAMOTHOCTH, Kak



COCTaBHOM  4YacTh  (PYHKIMOHAIBHOW  TPAMOTHOCTH  OOydarouiuxcs,
dbopmMupyemMoil pu U3y4eHUu OMOJIOTUH;

NOHMMAaHUE  CYUIHOCTHM  METOJOB  T[O3HAHMS, HCIOJb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIs
aHanu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIEr0 MUPA U MPOUCXOAIINX B HEM
U3MEHEHHI, yMEHUE JieJaTh 0OOCHOBAHHbBIC 3aKIIIOUEHHS] Ha OCHOBE HAyYHBIX
(aKkTOB U UMEIOIIMXCS JAHHBIX C IEJIbIO TTOJYYEHHS IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEIBHO MCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHus NpooJieM B pealbHbIX KU3HEHHBIX CUTYaLIUSX;

OCO3HaHMWE IEHHOCTH HAYYHOU JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh
MPOEKTHYIO M HUCCIIEIOBATENBCKYIO JESTEIbHOCTh MHIUBUIYATBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEephIBHOMY OOpa3oBaHUIO U
caM000pa30BaHUI0, K aKTUBHOMY TOJYYEHHIO HOBBIX 3HaHUN MO OMOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTIMHU.

METAIIPEAMETHBIE PE3YJ/IBTATDBI

MeranpeameTHble  pe3yidbTaThl  OCBOCHHUS ~ Y4eOHOro  MpeameTa
«buonorus» BKIIOYAIOT: 3HAYMMBIE I  (HOPMHUPOBAHMS MHPOBO33PECHHUS
oOydJarommxcst  MEXIUCIUIUIMHAPHBIE  (MEXIpPEAMETHbIE)  OOIIeHAYYHBIE
MOHSATHS, OTPAXKAIOIIKE IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHEIUBUKY
METOJIOB TIO3HAHUS, WCIOJb3YEMbIX B €CTECTBEHHBIX HaykaX (BEIIeCTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIM (hakT, MPUHIUII, THUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEOBaHUE, HAONIOJCHHE, H3MEpEHUE,
DKCIIEPUMEHT U JPYruX),  yHUBEpCaIbHbIE  y4eOHbIE  JICUCTBUS
(mo3HaBaTenbHbIE, KOMMYHHMKATHUBHBIC, PETYJSITUBHBIE), OOECIeUnBAIONINE
dbopmupoBanre (PyHKIIMOHATBHON T'PaMOTHOCTH M COLIMAIBHON KOMITETEHIIUU
oOydJaronuxcsi, CIOCOOHOCTh  OOYYalOIIUXCS  HCIOIb30BaTh  OCBOEHHBIC
MEXAUCIIUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS W  YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TIO3HABATEILHON M COLIMAILHOM MPaKTHKE.

MeranpeaMeTHbie pe3ybTaThl OCBOCHUS MPOTPAMMBI CPEIHETO OOIIETro
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBiajieHUe  YHHBEPCAJBHBIMM  Y4eOHbBIMM  MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOTHYECKHE A CTBHSI:

CaMOCTOATENbHO  (OpMyNHUpoOBaTH U aKTyaIU3UPOBaTh  MpodIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUUN MPHUEMBI JIOTHYECKOTO MBIILICHUS
(amanuza, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 000OIIEHUS), PACKPHIBATH
CMBIC]I OHMOJIOTMUECKHX TOHSATUH (BBIIEIATh HMX XapakTEpHbIC MPU3HAKH,
YCTaHABJIMBATh CBSA3U C IPYTUMH MOHSATUSIMH);

OTpeNeNsaTh 1eNU NEATeIbHOCTH, 3a/aBasi MapaMeTphl U KPUTEPUU HX
JOCTIKECHUS, COOTHOCHTH PE3yJbTaThl JCSATEIBHOCTH C IOCTaBICHHBIMHU
HETISIMU;

WCIIOJIh30BaTh OMOJIOTUYECKUE TIOHSATUSA JUIsl OOBsICHEHUS (DAKTOB W
SIBJICHUM KUBOU IPUPOJBI,

CTPOUTH JIOTHYECKHUE PACCYXKIACHUS (MHIYKTUBHBIC, JCHYKTUBHBIC, IIO
aHAJIOTUH), BBISBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B PACCMATPUBACMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



NPUMEHATh  CXEMHO-MOJEJbHBIC  CpPEACTBA Uil  MPEACTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHUI B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaX,
a TaKkKe TMPOTUBOPEUMH PpPa3HOTO pPOJA, BBIABICHHBIX B Pa3IAYHBIX
MHPOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh TUTAH PEIICHHSI TPOOJIEMBI C YIETOM aHAIH3a UMEIONTUXCS
MaTepuaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JIEATEIHHOCTh, OIIGHUBATh COOTBETCTBUE
PE3yNIbTaTOB IIEJISIM, OLIEHUBATh PUCKH MOCJICCTBUHN NEATeILHOCTH;

KOOPAWHHUPOBATh W BBHIMOJHATH pabOTy B  YCIOBHSX pPEaTbHOTO,
BUPTYAIHHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

2) 6a30BbIe HCCJIEI0BATEIbCKHE ICHCTBHUS

BJaJeTh  HaBBIKAMH  Y4eOHO-MCCIENOBATENbCKOW WM MPOCKTHOU
JCSATCNIPHOCTH, HaBBIKAMH  pa3pelieHusi mpodiieM, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEHICHHS MPaKTUISCKIX
3a/1a4, MPUMCHEHUIO Pa3JIMYIHBIX METOJIOB ITO3HAHUS;

UCTIONB30BaTh PA3IMYHBIC BHIIBI JIEATEIHHOCTH IO IOJYYCHHIO HOBOTO
3HAHUSA, €0 HMHTEpIpeTaIuy, MpeoOpa3oBaHUI0 W NMPUMEHCHHUIO B YYEOHBIX
CUTYAIUAX, B TOM YUCJIC TP CO3JJaHUH YICOHBIX U COITUATBHBIX TPOCKTOB;

dopMupoBaTh  HAyYHBIA  THUN  MBINUICHWS,  BIAJACTh  HAyIHOUH
TEPMHUHOJIOTHEH, KITIOYCBBIMU MTOHITHSIMH U METOJIaMHU;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3a7aud B 00pa3oBaTEIbHOMN
JESATSIIEHOCTH Y )KU3HCHHBIX CUTYAIIHSX;

BBISIBJISITh  TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3W WM aKTyaJM3WpOBaTh 3ajauy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HaXOIUTh apTyMEHTHI JIJIs JI0Ka3aTelIbCTBA
CBOWX yTBEPKJICHUH, 3a7aBaTh TAPAMETPhl U KPUTEPUU PEIICHUS;

aHAIM3WPOBATh TIOYYCHHBIE B XOJE pCIICHUS 3aJadd Pe3yJbTaThl,
KPUTHYECKH OIICHUBATh HMX JIOCTOBEPHOCTh, MPOTHO3UPOBATH H3MCHCHHE B
HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CHTYAITUSAM, OIICHUBAThH MPUOOPETEHHBIN OIIBIT,

OCYIIECTBIISITh ICJICHAIIPABJICHHBIN ITOMUCK MIEPEHOCA CPEICTB M CIIOCO00B
JCHCTBUS B MPOPECCHOHAIBHYIO CPEILY;

yMETh MEPEHOCUTH 3HAHUS B IO3HABATEIHHYIO M MPAKTUYCCKYIO 00JIacTH
KHU3HEACITCILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIACTEH;

BBIJIBUTATh HOBBIE WJICH, ITPEIJIaraTh OPUTHHAIBHBIC ITOIX0/IbI H PEIICHHUS,
CTaBUTH MPOOJIEMBI U 3a7a49H, JIOIYCKAIOIINE aThTCPHATHBHBIC PEIICHUSI.

3) pa6ora c ungopmanmeii:

OPUCHTHPOBATHCA B PAJNTMYHBIX HUCTOYHWKAX wWHpopMammu (TEeKCTe
y4eOHOTO TMOCOOMs, HAy4YHO-TIOMYJSPHOM  JUTEeparype, OHOJIOTUYECKHUX
CJIOBapsiX M CIpPaBOYHHMKAX, KOMIBIOTEPHBIX 0aszax naHHBIX, B VHTepHeTe),
aHAIM3UPOBATh WH(OOPMALMIO PANTMYHBIX BHIOB W (GOPM IPEACTABICHUS,
KPUTHYECKH OIICHUBATH €€ JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTH;

(GopMyITUPOBATH 3aPOCH U IPUMEHSATH Pa3IMYHbIC METOIBI TIPH TIOUCKE U
otbope OuoJornYeckor uWH(pOpMAIUU, HEOOXOJAMMOM ISl BBIITOJTHEHUS
y4eOHBIX 3a/1a4;

MIPHOOPETaTh OMBIT MCITOJIB30BAHUS MH(POPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOTO  HCIOJH30BaHUS
Pa3IMYHBIX TTOUCKOBBIX CHCTEM;



CaMOCTOSITENIbHO ~ BBIOMpATh ONTUMAJIbHYIO (GOpMY MpeaCTaBICHUS
ouosiorndyeckod wuHpOpManu (cXeMmbl, TpadUKH, JUarpaMMBbl, TaOJMIIbI,
PUCYHKH U JAPYyTOE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KayecTBE CpeIACTBa Npu pabore ¢
Oouonoruyeckod wuHOpMAIMEH: TPUMEHATh XUMHYECKUE, (PU3MUECKHE U
MaTEMaTUYECKUE 3HAKU U CUMBOJIbI, (DOpMYIIbI, a00peBUATYpy, HOMEHKIIATYPY,
UCIIOJIb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEACTBA
HaTJIATHOCTH;

BJaJeTh  HAaBbIKAMHU  pACIIO3HABaHUS M 3alIUThl  MHGOpPMAIHH,
uH(GOPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) oO1eHne:

OCYIIECTBJIATh KOMMYHHMKallMM BO Bcex cdepax KU3HU, AaKTUBHO
y4acTBOBaTh B JIMAJIOTe€ WMJM JTUCKYCCHUU IO CYIIECTBY OOCYXIaeMOW TEMbl
(yMeHue 3amaBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS  OTHOCHUTEIHHO
BBITIOJIHEHUS TPEJIaraeMou 3a7auu, yUUThIBATb UHTEPECHl U COTJIACOBAHHOCTH
MO3UIMN APYTHX YYaCTHUKOB JIUAJIOTA WU JUCKYCCHUH);

pacro3HaBaTh HeBepOaldbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJIBHBIX 3HAKOB, MPEIANOCHIIOK BOSHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMUYHBIMU CIIOCOOAMHU OOIIEHUS U B3aUMO/ICHCTBUS, TOHUMATh
HAMEpPEHUsl JPYruX JIIOJIeH, TMPOSBIATH YBAXUTEIHHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU GopMe (HopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eSITeJbHOCTh:

NOHMUMaTh W HUCIOJIb30BaTh  MPEUMYIECTBA  KOMAaHJAHOW U
UHAUBUIYabHOM  pabOThl MpU  pEUICHUU OHOJOTUYECKOW MpoOJIeMBblI,
000CHOBBIBATh HEO0OXOIUMOCTh MPUMEHEHUS IPYHIIOBBIX dbopm
B3aMMOJICUCTBHS TIPU PEIICHUH YYeOHOU 3a/1auu;

BBIOMpPATh TEMATUKYy U METOJbl COBMECTHBIX NEHCTBUI C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEHN Ka)XJ0T0 YjieHa KOJJIEKTUBA;

OpUHUMATh 1M COBMECTHOM JESATENbHOCTH, OpPraHU30BHIBATH U
KOOPJIMHUPOBATH JICUCTBUA TI0 €€ JTOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pacmpenensiaTh pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCYXHaTh Pe3yibTaThl
COBMECTHOM paboThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIaJia M KaXKJIOTO y4YaCTHHKAa KOMAaHJIbI B
001Ut pe3yabTar 1Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYIIECTBJISTh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHWE B PAa3JTHMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJ1ajieHUe YHMBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

MCIIOJIb30BaTh OWOJIOTHYECKUE 3HAHUS NJIs BBISIBICHHUS MPOOJIEM M UX
pEIIeHus B )KU3HCHHBIX U YI€OHBIX CUTYaIUsX;

BBHIOMPATh HA OCHOBE OWOJIOTHYECKUX 3HAHWM IIEJIEBBIE U CMBICIOBBIC
YCTaHOBKH B CBOMX JICUCTBHSIX U MOCTYMKAX MO0 OTHONICHHIO K )KUBOU MPUPO/IE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYIKAIOIIINX;



CaMOCTOSITEJIBHO ~ OCYIIECTBJIATh  IIO3HABATEIbHYI)  JIESITEIBbHOCTD,
BBISIBJISITh TMPOOJIEMBI, CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jaud B
00pa3oBaTeIbHOMN AEATEILHOCTU U KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITEJIbHO COCTaBJISITh IIJIaH pelieHuss MpoOJeMbl ¢  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTECHHMIA;

J1laBaTh OLICHKY HOBBIM CUTYaIIUsIM;

pacmupsATb ~paMKh  y4yeOHOro TIpeAMEeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTEHU ],

neJaTh OCO3HAHHBIN BBIOOD, apryMEHTHUPOBATh ero, Opathb
OTBETCTBEHHOCTD 32 PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO M TIPOSIBJICHUIO IIUPOKON 3PYAUIIMU B
pa3HBIX 00JIACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOM OOpa3oBaTEIbHBIN M
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYaIIMsIM, BHOCUTh KOPPEKTUBHI B JICSITEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB IIETISIM;

BJIQJIeTh HaBBIKAMHU I[I03HABAaTEJIbHOM pedlieKcMu Kak OCO3HaHUS
COBEPIIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTATOB H
OCHOBAHUM, UCIIOIb30BaTh MPUEMBI PehICKCUU JIJIs OIICHKH CUTYalluH, BEIOOpA
BEPHOT'O PEIICHHUS;

yMETh OIICHUBAaTh PHUCKH W CBOCBPEMEHHO NMPUHUMATh PEIICHUS IO UX
CHIDKCHHIO;

NPUHUMATh MOTHBBI M apryMEHThl JIPYTMX MpPU aHAIW3€ pe3yJIbTAaTOB
JIEATEIILHOCTH;

3) npuHsTHE CeOsl U APYIrUX:

PUHUMATH Ce0s1, TOHMMas CBOM HEJOCTATKH U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTBl JIPYTMX MpPH aAHAIW3€ pPEe3yJIbTATOB
JIEATEIILHOCTH;

IIPU3HABATh CBOE MPABO M MPABO JIPYTHX HA ONIHOKH;

pa3BUBaTh CIOCOOHOCTHh MOHUMATh MHP C TTO3HUITUH APYTOTo YeIOBEKa.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHpie pe3ynbTarhl ocBoeHHS IporpamMmbel COO mo Oumojornu Ha
0a30BOM YpOBHE BKJIIOYAIOT crenuduyueckre sl y4eOHOro mpeameTa
«buonorusy HaydHble 3HaHUS, YMEHUS M CIOCOOBI JEHCTBHM MO OCBOCHHIO,
UHTEPIpPETAllMd W TpPeoOpa3oOBaHUIO 3HAHWM, BUJBI JCATEIBHOCTH TIO
MOJIYYCHUIO HOBOT'O 3HAHHMS M MPUMEHEHUIO 3HAHWM B PA3IUYHBIX Y4EOHBIX
CUTyallMsiX, a TaKKe B PEATbHBIX KU3HCHHBIX CHUTYallUsX, CBSI3aHHBIX C
Oouonorueii. B mporpamme npeaMeTHbIE Pe3yNIbTaThl MPECTABICHBI MO TOJaM
00yueHus.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipenmeTta «buonorus» 6 10
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OHWOJOTHM B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHpa U HAYYHOTO MHPOBO33PEHUS, O BKIAJC
POCCHICKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTUH,
(GYHKIIMOHATBHOM TPAMOTHOCTH YEJIOBEKA JIJIsl PEIICHUS )KU3HCHHBIX 33]1a4;



YMEHHUE PacKphIBaTh COAEpKaHUe OMOJIOTHYECKUX TEPMUHOB U MOHSTHM:
KU3Hb, KJIETKa, OpraHu3M, Meraboyin3m (0OMEH BEHIECTB U MpeBpalleHUuE
SHEPruu), romMeocTa3 (camoperyssius), YpPOBHEBas OpraHU3alMsS >KHUBBIX
CHUCTEM, CaMOBOCHPOU3BEICHHE (penipoyKius), HACJIeICTBEHHOCTb,
U3MEHUYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE H3jaratb OHUOJOTMYECKHEe Teopuu (KJIETOYHAas, XpOMOCOMHas,
MYTallMOHHAsI, IIEHTpajbHas JOTMa MOJEKYJIsIpHOM Ouosorun), 3axoHsl (I.
Mennens, T. Moprana, H. 1. BaBusiosa) u ydeHus (o 1ieHTpax MHOTO0Opa3us U
IPOUCXOXKIEHUS KynbTypHbIX pactenuid H. . BaBuioma), omnpenensars
IPaHUIIBl UX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHE BJIa/IeTh METOJJaMU HAYYHOT'O [TO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHME JKUBBIX CUCTEM, MPOIECCOB U SIBJICHUHN, OpraHu3alus U MpoBeICHHE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

yYMEHUE BBIIEIATH CYIIECTBEHHBIC MTPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT
U DYKapuoT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPAILCHUS YHEPTUU B KIIeTKe, (OTOCUHTE3A,
IUTACTHYECKOTO M JIHEPreTUYecCKOTo OOMEHa, XEMOCHMHTE3a, MHUTO3a, Meio3a,
OIUIOZOTBOPEHUS, PAa3MHOKEHUSI, WHJMBUIYAIbHOTO PpA3BUTUS OpraHU3Ma
(oHTOTEHE3);

yMEHUE MPUMEHSTH MOJYYCHHBIC 3HAHUS JUIsI OOBSICHEHHS] OMOJIOTUYECKUX
IIPOLIECCOB U ABJICHUM, JIJISI TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecredeHus: 0e30MacCHOCTH CBOETO 370POBbS U 3/10POBbS
OKPYXKAIOIUX JIIOJIEH, COOJIO/EHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOHON cpejie, MOHUMaHue HEOOXOJUMOCTH MCIOJIb30BaHUS
JOCTH)KEHUM COBPEMEHHON OMOJIOTUM U OMOTEXHOJOTHH JUIsl palliOHATBHOTO
IPUPOIOIIOIH30BAHNS;

yMEHHE pellaTh JJIEMEHTApHbIE TEeHETUYECKUE 3a/Jadyd Ha MOHO- U
TUTHOPUIHOE CKPEIMBAHKE, CIEIJIEHHOE HACJIeJOBAaHUE, COCTABIIATH CXEMBbI
MOHOTHOPUIHOTO CKPEUUBAHMS IJIs TIPEACKA3aHMS HACJIEIOBAHUS PU3HAKOB Y
OpraHU3MOB;

yYMEHHUE BBITIOJHATH J1a00OpaTOpHBIE U MPaKTUYECKUe padOThl, COOIIOAATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJEPIKAHUS, BKIIOYAIONIYI0 IICEBJIOHAYYHbIC 3HAHUS U3
pPa3MYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOM HMHGOpMAIMK, HAy4IHO-
MOMYJISIPHBIC MAaTEpPUaibl), ITUUECKUE aCIEKThl COBPEMEHHBIX MCCIICIOBAHUN B
OMOJIOTHH, MEIUITNHE, OMOTEXHOJIOTHH;

yMEHHUE CO037]aBaTh COOCTBEHHBIE MHCHMEHHBIE M YCTHBIE COOOIICHUS,
0000mmass OWoJOTHUECKYyr0 HMHGOPMAIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCTIOJIB30BaTh MOHATUWHBIN anmapar OuOJIOTHH.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO TipeaMeTta «buonorus» 6 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUH O MeECTe M POJU OHWOJOTHMH B CHCTEME
HAy4YHOTO 3HAHMSI E€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MHUpPAa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJC
POCCHIMCKHX © 3apyOEKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTUH,
(bYHKIIMOHATBHOM TPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 3a]1a4;



YMEHHUE PacKphIBaTh COAEpKaHUE OMOJOTHYECKUX TEPMUHOB U MOHSTHUM:
BUJI, TOMyJsAUMs, TeHODOHMI, OHBOIIOLUMS, JBIWKYyIHME CHIbl ((PaKTOpHhI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTD OpraHU3MOB, BUI000pa30oBaHue,
AKOJIOTHYECKUE (PAKTOPBI, IKOCUCTEMA, TIPOYIIEHTbI, KOHCYMEHTHI, PEyIICHTHI,
LEeNy TUTaHus, IKOJIOrHYeckasl mupamuaa, ouoreoneHos, onochepa;

yMEHHUE u3JaraTh OMOJIOTMYECKHEe Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETUYECKas TEOPHs SBOJIOLMH), 3aKOHBI M 3aKOHOMEPHOCTHU
(3aponpreBoro cxoactBa K. M. Bapa, uepenoBanusi TJIaBHbIX HampaBieHUN U
nyteit sBomonnu A. H. CeBeproBa, yuenust o 6uochepe B. M. Bepuaackoro),
ONpeeNsATh TPAHULIBI KX TPUMEHUMOCTH K )KMBBIM CHCTEMaM;

yMEHHE BJIa/IeTh METOJJaM1 HAYYHOT'O MTO3HAHMS B OMOJIOTUU: HAOIIOACHHUE
U ONKMCAHUE KUBBIX CUCTEM, MPOIECCOB U SIBICHUH, OpraHu3alys U MpoBeJCHUE
OMOJIOTUYECKOTO  AKCIEPUMEHTA,  BBIJBI)KEHHUE  THUIOTE3bl,  BBISIBICHHUE
3aBUCUMOCTH MEXIY HCCIEAYyeMbIMU BEIMYMHAMU, OOBSICHEHUE MOIYYCHHBIX
PE3yNbTaTOB, UCIIOJIB30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJYYECHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIACISTh CYHIECTBEHHbIC MPU3HAKU CTPOCHUS OUOIOTHYECKUX
O0OBEKTOB: BHJIOB, MOMYJSAIUNA, MPOIYIIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTreOIIeHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOIECCOB: HACJEACTBEHHOM
U3MEHUYHUBOCTH, €CTECTBEHHOTO otbopa, BUJ1000pa30BaHuUs,
IPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEUCTBHS JKOJIOTHYECKUX (PAKTOPOB Ha
OpraHu3Mbl, TII€pEeHOCa BEIIECTB H TIOTOKA OJHEPIUM B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHEHUU B HKOCHUCTEMAax CBOECM MECTHOCTH, KPYroBOpOTa
BEIIECTB U OMOr€0OXMMHUYECKHUX IIUKIIOB B Ouocdepe;

yMEHHUE MPUMEHSTH MOJYyYSHHBIC 3HAHUSA 11 O0BICHEHUS] OMOJIOTHYECKUX
MIPOLIECCOB U ABJICHUM, JIJIST TPUHATHUS MIPAKTUYECKUX PEIICHUN B TOBCEIHEBHOM
KU3HU C 1EJIbI0 oOecriedeHus: 0e30MacCHOCTH CBOETO 370POBbS M 3I0POBbS
OKPYXAIOIUX JIIOJIEH, COOJIOJEHUs HOPM TPaMOTHOTO TIOBEJEHUS B
OKpYXKalolllel MPUPOIHON cpejie, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BaHUS
JOCTHXKECHUU COBPEMEHHOU ounonoruu IS paLMOHAIILHOTO
IPUPOOIIOTH30BAHNS;

YMEHHUE peIIaTh JJIeMEHTapHbIe OHOJOTUYECKHE 3aJadd, COCTaBJISATh
CXEMBI MTepEHOCAa BEIIECTB ¥ SHEPTHH B SKOCHCTeMax (I[eNu MTUTaHus);

yYMEHHUE BBITIOJHATH Ja00OpaTOpHbIE W MpaKTUUeCKue paboThl, COOMI0IATh
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUYECKH OILICHMBaTh M MHTEPIPETHPOBATH HWH(OOPMAIUIO
OMOJIOTUYECKOTO COJIEpPKAHUS, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHUS U3
pa3UYHBIX HMCTOYHUKOB (CpeJCTBa MaccoBOMl wuwHMOpMAIUuu, Hay4YHO-
NOMYJISIPHBIE ~ MaTepHasibl), paccMaTpUBaTh TJOOATBHBIE JKOJIOTHUYECKHE
po0IeMbI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3UIIUIO;

yMEHHUE CO03/7]aBaTh COOCTBEHHBIC MHCHMEHHBIE M YCTHBIE COOOIICHMS,
0000mmass Ouojornueckyro HMHGOPMAIIMI0O U3 HECKOJbKUX HCTOYHHKOB,
IPaMOTHO UCIIOJIb30BaTh MOHSATUHHBINA ammapar OuooTHN.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHuUe KoanuyecTBO 4acoB
DJIeKTpOoHHbIe (LM (ppoBbIE)
n/ pa3jiejioB U TeM KoHnTpoJbHbie IIpakTH4eckue
Bcero o0pa3oBaTe/ibHbIE PeCypChl
I MporpaMmMabl padoThbI padoThbI
bu6mmoreka [IOK
L brosorust kax Hayka 2 0.5 https://m.edso0.ru/7f41¢c292
5 JKuBble CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3arus https://m.edsoo.ru/7f41¢c292
3 XUMHUYECKHUN COCTAB U 8 1 bu6mmoreka [IOK
CTPOEHUE KIIETKU https://m.edsoo.ru/7f41c292
4 JKusnenesaTeIbHOCTh 6 bu6mmoreka [JOK
KJIETKHU https://m.edsoo.ru/7f41¢c292
PasMHOXeHUE U
5 N 5 1 bu6mmoreka [JOK
ABAAY https://m.edsoo.ru/7f41c292
pa3BUTHE OPraHU3MOB
HacnencrBeHHOCTE M
6 W3MCHYHUBOCTD 8 1.5 bubmorera [JOK
' https://m.edsoo.ru/7f41c292
OpTraHU3MOB
7 Cenekuusi OpraHu3MOB. 3 bubnmnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
bu6mmoreka [JOK
8 P
C3CPBHOE BpEMA 1 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO 34 0 4



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

YACOB 110 ITPOTPAMME




11 KIIACC

HauMeHOBaHMe KoanuyecTBO yacon
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3ejioB M TeM KoHTpoJibHbIE IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCYPChI
nporpamMmbl padoThI padoThI
1 DBOJIIOIMOHHAI 9 1 bu6mmoreka [JOK
OHOJIOTHS https://m.edsoo.ru/7f41cc74
Bo3HukHOBEeHUE U
2 a3BHUTHUC KU3HU 9 0.5 bubmorera [JOK
P ' https://m.edsoo.ru/7f41cc74
Ha 3emiie
Opranusmsl u
3 OKDVKAIOIAS 5 1 bubmuoreka [JOK
pyKatomt https://m.edsoo.ru/7f41cc74
cpena
Coo0mrecTBa u
4 DKOJIOTHYCCKHUE 9 bubmorera [JOK
https://m.edsoo.ru/7f41cc74
CHCTEMBI
bu6mmoreka [JOK
5 P
C3CPBHOC BpeMA 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
YACOBIIO 34 0 2.5

I[TPOI'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74




HOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne n/ T C) 0

°/m eMa ypoka K OMi9ecTRO SAC0R JIEKTPOHHBIE IIH(POBbIe 00pa3oBaTebHbIE PECYpPChI

K I

Beero OHTPOJIbHbBIE paKTHYeCKHe
padoThI padoThI
bubmuoreka [IOK https://m.edsoo.ru/863e6122
1 buonorus B cucreme Hayk

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

2 «Hcnonp3oBanue

MeTtobl TO3HAHUS )KUBOU
npuposl. [Ipaktudeckas
pabora Ne 1

pa3J'II/I‘-IHBIX METOA0B HpI/I
W3YUCHUH OMOJIOTHYECKUX
00BEKTOB»

0.5 bu6mmoreka IIOK https://m.edso0o.ru/863e6122

buonornueckue cUCTEMEI,

3 bubnuoteka [{OK https://m.edsoo.ru/863e6564
IMpOHECChl U UX U3YYCHHC
X i .

4 VIMITFCCIGHIT COCTAB KICTIH bubnuoteka [{OK https://m.edsoo.ru/863e674e
Boga n MmuHepasibHbIE COJIH
b .C

5 CAIH. T-OCTAB 1 CTPOCHHE bubnuoreka LIOK https://m.edsoo.ru/863e6b72
OeNIKOB
DepMeHTBI —
0

6 MOTOTIHCCIHE 0.5 bubnmoreka [{OK https://m.edsoo.ru/863e6b72
KaTaJIn3aTopHlI.

JlabopaTtopHas paborta Ne 1



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

«M3yueHune KaTaaIuTH4eCKON
aKTUBHOCTH (pepMeHTOB (Ha
IIpUMEpe aMHJIa3bl UK
KaTaJsias3bl)»

Yrnesonwl. JInnuasl

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

HyxnenHoBbIE KUCTOTBL.
ATO

bubnuoteka [{OK https://m.edsoo.ru/863e6d5¢c

I/ICTOpI/IH 1 MCTOABI
HU3YUCHUS KIICTKU.
Knerounas TCOPpHA

bubmuoreka [{OK https://m.edsoo.ru/863e6e88

10

Kierka xak OeJaoCTHaA
KHnBas CUCTEMa

11

CrpoeHnue 3yKapuoTHYECKON
kieTku. JlabopatopHas
pabota Ne 2 «3yuenue
CTPOEHMS KJIIETOK PACTEHUH,
KHUBOTHBIX, TPHOOB U
OaxkTepuil o]l MUKPOCKOIIOM
Ha TOTOBBIX
MUKpOTpernaparax 1 ux
OTHMCaHUE»

0.5

bubmuoteka [{OK https://m.edsoo.ru/863e6ff0
https://m.edso0.ru/863e716¢

12

OOMeH BEIIECTB WU
MeTadOIIN3M

bubnuoteka [{OK https://m.edsoo.ru/863e766¢

13

®otocuHTe3. XeMOCHUHTE3

bubmuoreka [{OK https://m.edsoo.ru/863e7c98

14

DHepreTUYecKuii 0OMeH

bubmuoteka [{OK https://m.edsoo.ru/863e7aae

15

JKW3HEHHEIA UK KIETKH.

0.5

bu6mmoreka IIOK https://m.edsoo.ru/863e7dc4



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

Henenue knetku. MuTos.
JlaboparopHast pabota Ne 3
«Habmonenne muto3a B
KJIETKaX KOHYMKA KOPEeIIKa
JyKa Ha TOTOBBIX
MUKpOITpernaparax»

Buocunres Oenka. Peakmus

16 bubmuoreka [{OK https://m.edsoo.ru/863e796e
MaTPUYHOI'O CUHTE3a
T —0

17 PaHCIALIA HOCHHTES bu6mmoreka LIOK https://m.edsoo.ru/863e796e
Oenka
Hexnerounsie ¢popmbl

18 bu6mmoreka LIOK https://m.edso0.ru/863e7540
KHU3HH — BUPYCHI

19 @OopMBI pa3MHOKECHUS bubnuoreka LIOK https://m.edsoo.ru/863e81b6
OpraHu3MoOB https://m.edso00.ru/863e831e

20 | Meiio3 bubmuoteka [{OK https://m.edsoo.ru/863e7f4a
OObpazoBaHue 1 pa3BUTHE
IOJIOBBIX KJIETOK.
OnogoTBOpEHHE.

21 | JlaboparopHas pabota Ne 4 0.5 bu6muoreka LIOK https://m.edsoo.ru/863e81b6
«M3ydenue cTpoeHus
MIOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKpOTMpernaparax»»
"

22 HAHBHAYATILHOS paspuIie bubmuoreka I{OK https://m.edsoo.ru/863e8436
OpPraHu3MOB
I'eneTnka — Hayka o

23 HETHE HayK bubmuoreka I{OK https://m.edsoo.ru/863e86f2

HaCJICACTBCHHOCTH U



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

U3MCHYUBOCTHU

24

3aKOHOMEPHOCTH
HaCJIeI0BAaHMsI IPH3HAKOB.
Mounorubpumanoe
CKpEIIMBaHUE

bubnmoreka [{OK https://m.edsoo.ru/863e8878

25

Jlurudpunoe
CKpeliuBaHue. 3aKoH
HE3aBHCHMOI0
HACJICIOBaHUS MPU3HAKOB

bubnuoteka [JOK https://m.edsoo.ru/863e89a4

26

CuenuieHHOE HaclIeJ0BaHUE
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTHOPUAHOTO U
JTUTUOPUIHOTO
CKpELIMBaHUA y AP030(UIIBI
Ha FOTOBBIX
MUKpOITpenaparax»

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8c60

27

I'eneTuka nona.
Hacnenosanue npusHakos,
CLIEIJIEHHEBIX C II0JIOM

bubmuoreka I{OK https://m.edsoo.ru/863e8c60

28

M3MeHYHBOCTb.
Henacnencreennas
H3MCHUYHUBOCTb.
JIaGoparophas pabota Ne 6.
N3yuenue
MoANGUKAITMOHHON

0.5

bubmuoreka ITOK https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

W3MEHYUBOCTH, IIOCTPOCHHE
BApUALIMOHHOTO psijia U
BapHallMOHHOW KPUBON»

Hacnencrsennas
NU3MCHUYUBOCTD.
JlaboparopHuas pabota Ne 7.
«AHau3 MyTanui y
Ip0o30(HITBI HA TOTOBBIX
MUKpOITpenaparax»

29

0.5

bubnuoteka [{OK https://m.edsoo.ru/863e8efe

30 I'eHeTnka yenoBeka

bubnuoteka [{OK https://m.edsoo.ru/863e8d78

PesepBHbIii ypOK.
31 O06001IeHME 110 TEME
«HacnencTtBeHHOCTE U

HU3MCHYUBOCTb OPTraHU3MOB)»

32 Cenexuus Kak HayKa 1
poIecc

bu6mmoreka IIOK https://m.edsoo.ru/863e9214

MeToabl ¥ JOCTHKEHUS
33 | cenekuuu pacTeHUHU U
’KUBOTHBIX

bu6mmoreka [IOK https://m.edsoo.ru/863e9214

buotexHomorusa kak oTpaciib
MMPpOU3BOJACTBA

34

bubmuoreka I{OK https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

Ne KounyecTBo 4yacoB
DJIEeKTPOHHBIE
Hara uudgposbie
n Tema ypoka KonTposabubie IIpakTuyeckue
Bcero U3ydeHus o0pa3oBaTejibHbIE
/ padoThI padoThI
pecypcbl
n
DBOJIIOIHS U METOJIBI €€ bubmorexa [JOK
1 1 https://m.edso0.ru/863ea20
W3Y4YCHUS o
Ucropus pazsutus bubnuotexa [HOK
2 npeACTaBICHUN 00 1 https://m.edso00.ru/863e957
3BOJIIOLUA 0
bu6nuoreka [IOK
3 MWUKPOIBOITFOIHS 1 https://m.edso00.ru/863e9c1
€
ITomyAuus kak
3JeMEHTapHas eIMHUIA
BHUJIa U 3BOJIOIUH. bubmmoreka [IOK
4 JIaGoparopHas paboTa Ne 1 0.5 https://m.eds00.ru/863e99c
1 «CpaBHEHHME BHIOB MO 6
MOP(OJIIOTHIECKOMY
KPUTEPHUIO»
JIBroKyIpe CUIIbI but6mmoreka [IOK
5 (p;meMeHTapHbIe 1 https://m.edso0o.ru/863e9da
(aKkTOpPbI) IBOIFOIUH 4
6 EctectBennsbIit oTOOp U 1 bubnmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4

ero (popmal

https://m.edso0.ru/863e9ed
0

Pe3ynbTaTe! 3BOMIOLMY:

MPUCTIOCOOTICHHOCTD
OpPraHU3MOB H
BUI000pa3oBaHue.
7 JlaboparopHas pabota Ne 0.5 bubnuorexa [HOK
2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCTIOCOOIEHHOCTH
opraHusma u €€
OTHOCHUTEIILHOTO
XapakTepa
Hamnpasnenus u nytu bubmorexa HOK
8 https://m.edso00.ru/863e9c1
MaKpO3BOTIOITUN o
9 HeoGpatumocts
HBOJTIOIINH
10 WcTopus xu3Hu Ha 3emiie
Y METOJIbI €€ U3yUeHus
I'unoTtessl bu6nuoreka [IOK
11 MIPOUCXOXKACHUS KU3HU https://m.edsoo.ru/863eab5a
Ha 3emiie 6
PasButHe xnu3HH Ha bu6nuoreka [IOK
12 3emite 0 IpaM 1 https://m.edso00.ru/863ea6b
rnepuoaam €
13 OCHOBHBIC 3TaITbI 0.5 bubmuorexa [JOK

DBOJIOLHU

https://m.edsoo.ru/863ea8b



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
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

PacTUTEIBHOTO U
YKUBOTHOTO MHUpa.

[IpakTrueckas padota No

1 «M3y4yenue
MCKOMAEMbIX OCTaTKOB
pacTeHHii U KUBOTHBIX B
KOJUICKLIHSIX )

I9]

CoBpeMeHHas cuctema

bubmuorexa [JOK

14 https://m.edsoo.ru/863ea48
OpraHUYEeCKOTO MUpa e
OBOIIOLUS YeIOBEKA bubnnoreka IIOK
15
(a"TpOTIOTEHE3) https://m.edsoo.ru/863eac2c
JIBMOKyIIME CUITBI bubnuoreka [JOK
16 | (daxTopsi) https://m.edso0o.ru/863ead4
aHTpOTOreHe3a 4
17 OCHOBHBIE CTaINHN
JBOJIOLMH YEIOBEKA
YenoBeueckue pacel U
18 MIPUPOIHBIE aqalTalliN bubnnorexa LIOK
pHp https://m.edsoo.ru/863eaea?2
YyeJIOBEKa
PesepBHbIii yPOK.
O00011IeHIE IO TEME
19 «Bo3HUKHOBEHNE U
pa3BHTHE KU3HU HA
Semiie»
20 DKOJIOTHS KaK HayKa



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

21 Cpenpl oOuTaHus u bubnmoreka [JOK
HKOJIOTHYECKUE (PAKTOPHI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.

JlaboparopHas pabota Ne

3. «Mopdomnoruueckue

OCOOCHHOCTH PaCTCHHMA

13 PasHbIX MeCT bubmuorexa [JOK

22 0.5 https://m.eds00.ru/863eb10
oOHUTaHHS. o
JlaboparopHas pabota Ne -

4. «BrnusiHue cBeTa Ha

POCT U pa3BUTHE

YePEHKOB KOJICYyCa
bu6nuoreka [IOK

23 buotnueckue GaxTopsl https://m.edso0o.ru/863eb34

8

DKOJIOTUYECKHUE

XapaKTePUCTHKU

TIOMYJISIIIAH.

24 [IpakTuueckas pabora Ne 0.5
2 «Toncuér mioTHOCTH
MONYJISALMNA pa3HBIX
BHJIOB PACTEHUI»

Coo0riecTBa OpraHu3MOB bubmorexa HOK

25 https://m.eds00.ru/863eb46
— OuoI1IeHO3 N

26 DKOJIOTUYECKHE CUCTEMBI bubmuorexa [JOK

(KOCUCTEMBI)

https://m.eds00.ru/863eb46



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

a
OcHOBHBIE TTOKA3aTENN
KOCUCTEMBI.
27 DKOJIOTHYECKHUE 1 bubmmorexa [JOK
. https://m.edso0.ru/863eb5fa
nupamuibl. CBolicTBa
skocucteMm. Cykueccust
28 [IpupoiHbIE S5KOCUCTEMBI 1
29 AHTpOIIOT€HHBIE 1
9KOCHCTEMBI
buocdepa — rnobanpHas bubmmorexa IOK
30 1 https://m.edso0.ru/863ebb5
9KOCUCTEMa 3eMIIn o
3aKOHOMEPHOCTH bubnmnorexka HOK
31 CYIIECTBOBaHHS 1 https://m.edso00.ru/863ebd1
ouochepst 6
30 YenoBeyecTBo B 1
ouochepe 3emnu
bu6nuoreka [IOK
CocymiecTBoBaHue
33 1 https://m.edsoo.ru/863ebal
MIPUPOJIBI M YeIOBEYSCTBA o
PesepBHBIil ypoK.
34 O0600611eHrEe TEMBI 1
«CoobmecTBa u
9KOJIOTHYECKUE CUCTEMBI»
OBIIEE KOJIMYECTBO
34 2.5

YACOB 110 ITPOTPAMME



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
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 OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyonos A.M. u
npyrue /Ilon pex. Ilaceunuka B.B., AkuronepHoe o61ecTBo «M3marenbcTBo

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
POIII, YUN.PY, LIOK
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