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IHOACHUTEJIBHAS 3AIIMCKA

[Ipu pa3paboTke mporpamMmsbl M0 OHOJOTUH TEOPETUYECKYIO OCHOBY JIJIS
OTpeAeNieHus] MOAXO00B K (DOPMHUPOBAHMUIO COJIEpKaHUsl y4eOHOTO mMpenmMera
«buonorus» cocraBwin: KoHuentyanbHble mnonoxenus PIrocC COO o
B3aMMOOOYCIIOBJICHHOCTH LieJIeil, CoJep)KaHus, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHMI K YpPOBHIO TMOJTOTOBKH BBIMYCKHUKOB, TMOJIOKEHUS 00 OO0IIMX
HeJSIX M TNPUHIMIAX, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI
cpeaHero oo6mero oOpasoBanusi B Poccuiickoit ®dexepaiuu, a Takke
MOJIO’KEHUs O crienuduke OUonoruu, e€ 3HaYeHNH B TIO3HAHUU KUBOM MPUPOIBI
U o0OecrieueHHH CYIIECTBOBAHMs 4YelioBeueckoro obmiectBa. CoriacHo
Ha3BaHHBIM TOJIOKEHUSIM, OIPEACIICHbl OCHOBHbIE (DYHKIIMH MPOrpaMMbl IO
OMOJIOruH U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Ja€T MNpeAcTaBiIeHUE O Lesx, 00 oOuein
cTpaTernu OOy4YeHHs, BOCIUTAHUS W PAa3BUTUS OOYYAIOIIMUXCS CPEICTBAMU
yuebHOoro mnpeamera «buonorus», omnpeaenser 00s3aTeNbHOE NPEIMETHOE
collepKaHUe, €ro CTPYKTYpy, paclpeiesieHHe Mo pasjenam U Temaw,
PEKOMEHIyeMYIO0 TIOCTIEIOBATEIbHOCTh H3YUYCHHs] Yy4eOHOro Marepuaia c
y4€TOM  MEXKIPEAMETHBIX W BHYTPUIPEAMETHBIX  CBS3C€H,  JIOTHKHU
00pa3oBaTeILHOTO MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEH 00yJaroImmXCs.

B nporpamme 1o OMONOTMM TakKe YUYUTBHIBAIOTCA TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yjbTaTam
oOyueHuss B (OPMUPOBAHMU OCHOBHBIX BHUJIOB Y4YEOHO-TIO3HABATEIIHLHOM
AeSITeNbHOCTH/Y4eOHBIX NEeUCTBUN OOYyYaIOUIMXCA MO OCBOCHHUIO COJEp)KaHUs
OMOJIOrMYecKoro o0Opa3oBaHMUsL.

B nporpamme mno Owuosnoruum (10—11 xmaccel, 0a30BbIi  YPOBEHbB)
peain30BaH MPUHIUI MPEEMCTBEHHOCTH B WM3Y4Y€HUH OHMOJOTHH, Onaromaps
yeMy B HEH MpoCMaTpUBaeTCs HAMpaBICHHOCTh Ha pa3BUTHE 3HAHWIA,
CBSI3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-HAyYHOTO MHPOBO33PEHUS,
[IEHHOCTHBIX ~ OPHWEHTAIM  JIMYHOCTH,  JKOJOTHYECKOTO  MBIIUICHUS,
NpEICTaBICHU O 37A0pOBOM o00pasze >XKM3HU U OEpekHbIM OTHOIICHHUEM K
OKpykaromen npuponHon cpeae. Iloatomy Hapsaay ¢ U3ydYeHUEM
001IeOMOIOTUYECKUX TEOPUid, a TaKKe 3HAHUM O CTPOCHHH >KUBBIX CHUCTEM
pa3HOro paHra M CYIIHOCTH OCHOBHBIX NPOTEKAIOUIMX B HUX IPOILIECCOB B
mporpaMme Mo OHMOJOTHH yAENEeHO BHHMAHHUE MHCIOJIb30BAHUIO TOYYCHHBIX
3HAHWI B MOBCEHEBHOM >KU3HU JIJIsl PEILICHUs] PUKIIAIHBIX 3a/1a4, B TOM YHUCJIE:
NpOQUIAKTUKA  HACJIEJACTBEHHBIX  3a00JIEBAHMM  YEJIOBEKa,  MEJIUKO-
TeHETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUSA IKOJIOTUYECKU



1[eJIECO00Pa3HOro0 MOBENEHUS B OKPY’KAIOLIEH MNPUPOAHON cpejae, aHaau3a
BJIMSIHUSL XO3SMCTBEHHON JESATEIHHOCTU YEJIOBEKA HA COCTOSIHUE MPUPOIHBIX U
HCKYCCTBEHHBIX  JKOCHUCTEM.  YCWICHHWE  BHHUMaHUA K  MOPUKIATHON
HalpaBJICHHOCTH  yueOHOoro  mpeamera  «buosorus»  mpoauKTOBaHO
HEOOXOJIUMOCThIO 00ECIIEUEHHUsI YCIOBUM ISl PEIICHUSI OJHON U3 aKTyallbHbIX
3a/lady MIKOJIBHOTO OWOJIOTHYECKOTO OOpa30oBaHUs, KOTOpas Mperoiaraet
dbopmupoBaHUe y 00YYaIOIIUXCSl CIOCOOHOCTH aJaiTUPOBATHCS K U3MEHEHHSIM
JUHAMUYHO Pa3BUBAIOILIETOCS] COBPEMEHHOI'O MUPA.

buonorust Ha ypoBHe cpeaHero oOmero o0pa3oBaHHs 3aHUMAET Ba)XXHOE
Mecto. OHa obecrnieunBaeT HOPMUPOBAHKUE Y OOYUAIOMIMXCS MPEICTABICHUN O
HAy4YHOU KapTUHE MUPa, paclIupsieT U 0000IIaeT 3HaHus O )KUBOU mpupoze, e
OTJIMYUTENbHBIX MPU3HAKAX — YPOBHEBOW OpraHU3AIMKU W DBOJIOLMH, CO3AAET
YCIOBUS  JUJIs: TO3HAHUSI 3aKOHOB KUBOW MpUPOABI, (QOopMHUpPOBaHUS
(GyHKIIMOHATIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOr0O M Oe3omacHoro obOpasza
AKU3HHU, DKOJOTMYECKOTO MBIIIJIEHUS, LEHHOCTHOTO OTHOLIEHUS K KUBOH
IPUPOJIE U YETOBEKY.

bonpmioe  3HaueHwe  OWONIOrMST  MMEET  Takke JUId  pEelIeHUs
BOCIHUTATEIbHBIX M Pa3BUBAIOMIMX 3a7ad CpeaHero oOlmiero oOpa3oBaHuA,
coranu3anuu olyyvaromuxcsa. M3ydenne OUOIOTUM OOECIEUMBACT YCIOBUS
LTSI dbopmMupoBaHus MHTEJUICKTYabHBIX, KOMMYHUKAIIHOHHBIX u
UH(GOPMAIIMOHHBIX ~ HAaBBIKOB, ACTETUYECKOM  KYyJIbTYpbl, CIOCOOCTBYET
WHTETpanuu OMOJOTHUYECKUX 3HAHUW C MPEACTaBICHUSMU U3 JAPYTUX yUEOHBIX
MpEeJAMETOB, B YaCTHOCTH, (u3uku, xumuu u reorpaduu. Has3BanHbIe
MOJIOKEHUSI O TPeIHa3HAaYeHUH y4eOHOro mpenmera «bHONOTHS» COCTaBUIU
OCHOBY JUIsl OIpPENEJICHUS MOAXOJ0B K OTOOpY U CTPYKTYpPUPOBAHHUIO €TI0
coJiep KaHusl, MPEICTABICHHOTO B IPOrpaMMe M0 OUOJIOTHH.

Ot60p coxepxkanust yueoHoro npeamera «buosorus» Ha 6a30BOM ypoBHE
OCYLIECTBJIEH € MO3UIMUI KyJIbTypOCOOOPA3HOIO IMOAXOJAa, B COOTBETCTBUH C
KOTOpPBIM 00ydYaroniuecs: JOJKHBI OCBOUTH 3HAHUS M YMEHHS, 3HAUUMBIC JJIS
dbopmupoBaHus 00IIEH KyJIbTYpbl, ONpENENSIONIMe aJeKBATHOE IOBEACHHUE
YeJIoBeKa B OKPY’KaloIle MPUPOIHON cpelie, BOCTpeOOBaHHbIE B TOBCEAHEBHOM
KU3HU U MPAKTUYECKOU JearesibHOoCcTH. Oco00oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHMMAIOT  3JIEMEHTbl  COAEpP)KAHUSA, KOTOpbIE CIYyKaT OCHOBOM  JUIs
dbopMupOBaHUS TPEACTABICHUM O COBPEMEHHOH €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA W IEHHOCTHBIX OPHUEHTAIUSAX JIMYHOCTH, CIOCOOCTBYIOIIHUX
ryMaHHM3aluu OMOJIOTUYECKOro 00pa3oBaHusl.

CrpykTypupoBaHUE cojepx aHusi y4eOHOro Marepuaia B Iporpamme Io
OMOJIOTMM OCYILIECTBICHO C YYETOM IPUOPUTETHOIO 3HAUYEHHUs 3HAHUM 00



OTJIMYUTEIbHBIX OCOOCHHOCTSIX KUBOM MPUPOJIBL, O €€ YPOBHEBOW OpraHU3alluu
U DBOJIOLMU. B COOTBETCTBUM C 3TMM B CTPYKType Y4YeOHOro IpenMera
«buronorus» BBIIEIEHBI CIEAYIOIINE COAEPKATEIbHbIE JIMHUU: «buosorus kak
Hayka. MeTopl HaydyHOTO Mo3HaHus, «KileTka kak Omojoruveckas CucTemMay,
«Opranu3m Kak Ouoisiornueckass cucrema», «Cucrema M MHOIrooOpasue
OpraHUYECKOr0 MHUpa», «IBOJIOLHS JKUBOW MPUPOIBD, «IKOCHCTEMBI U
IPUCYLIME UM 3aKOHOMEPHOCTH.

Lenp u3yuenust yuebHoro npeamera «buonorus» Ha 0a30BOM ypOBHE —
OBIAZIcHHE OOYyYaroIMMMHCA 3HAHUSMH O CTPYKTYPHO-(QYHKIIHMOHAIBHON
OpraHM3allMM >KUBBIX CHCTEM pa3HOro paHra M MNpuoOpeTeHHe YMEHUM
UCMOJIb30BaTh 3TH 3HAHUA JJISl TPAMOTHBIX JEHCTBUI B OTHOLIEHUU OOBEKTOB
’KUBOW MPUPOJIBI U PELICHUS PA3IMUHBIX )KU3HEHHBIX TPOOJIEM.

Joctwxenue 1enu u3ydeHuss yudeOHoro mnpeamera «buonorus» Ha
0a30BOM ypOBHE 00ECIIEUNBACTCS PEUICHUEM CICAYIONINX 3aa4:

OCBOEHHUE O0YYalOUIMMHCSI CUCTEMBl 3HAaHUNH O OMOJOTMYECKHX TEOPHSX,
YYEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTE3aX, IpPaBHIIaX, CIyKAIUX
OCHOBOM 11711 pOPMUPOBAHUS MPEJCTABIECHUN O €CTECTBEHHO-HAYYHOU KapTUHE
MHUpa, O METOJAaX HAy4yHOTO TMO3HAHMs, CTPOCHHHM, MHOrooOpasum u
OCOOCHHOCTSIX JKUBBIX CHUCTEM PA3HOTO YpPOBHSI OPraHMU3AINH, BBLAAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIICAOBAHUAX B OUOJIOTHH;

(dopMupoBaHue y 00y4arIMXCsl IO3HABATENbHbBIX, HHTEJJIEKTYyaJIbHbIX U
TBOPYECKUX CIIOCOOHOCTEH B MpOIECCE aHalu3a AaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTHH HAYYHBIX B3TJSAOB, MJEH U MOAXOAOB K M3YUYCHHIO KUBBIX CHCTEM
Pa3HOro YPOBHs OpraHU3aluu;

CTAaHOBJICHHE Yy OOydYarommxcsi oOwEed KyJnbTypbl, (QYHKIUOHAJIbHOU
IPaMOTHOCTH, pa3BUTHE YMEHUH OOBSACHATP U  OLICHUBATH  SIBJICHUSA
OKpY’>KalOLIEro MHpa JKMBOM MpPUPOABI HA OCHOBAHUM 3HAHWW M OIIBITA,
MOJIYYEHHBIX IIPH U3yUYEHUU OMOJIOTHH;

dopMupoBaHue y oOydarOIIMXCS YMEHHH WIUIIOCTPUPOBATH 3HAUYECHUE
OMOJIOTMUECKUX 3HAHMM B NMPAKTUYECKOW AESITEIBbHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTHIA;

BOCIHUTAaHUE YOS KIEHHOCTA B BO3MOXXHOCTHU MO3HAHHUS YEJIOBEKOM JKHBOU
IPUPOJBI, HEOOXOAMMOCTH OEpeXHOr0 OTHOWIEHUS K HeH, coOmoaeHus
TUYECKUX HOPM MPU NPOBEACHUH OMOJIOTHYECKUX UCCIIEI0OBaHU;

OCO3HaHUE ILIEHHOCTH OMOJIOTMYECKUX 3HAHWUW JJI1 NOBBILIEHUS] YPOBHS
AKOJIOTMYECKOMN KYJIbTYPBI, JUisl (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

IpUMEHEHUE NMPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCEIHEBHOW JKU3HU
JUUI OLIEHKH TTOCJICICTBUM CBOEH JESITEIIbHOCTH 10 OTHOIIEHUIO K OKPYKarOIIEH



cpene, COOCTBEHHOMY 370pOBbIO, OOOCHOBAaHME M COOJIOJICHHE MEp
npoUIaKTUKU 3a00JIeBaHUH.

B cucreme cpegHero oo6mero oOpa3oBaHus y4EOHBIM MpeaMeT
«buonorusi»y, wu3ydaemplii Ha 0a30BOM YpOBHE, SBISIETCS 005S3aTEIbHBIM
y4eOHBIM IIPEIMETOM.

Jns w3ydeHmss Ouosorud Ha 0a30BOM YpPOBHE CpPEIHETO OOIIEero
obOpazoBanus oTBoauTcs 68 yacos: B 10 kiacce — 34 gaca (1 gyac B Hezmelnwo), B
11 KJIacce — 34 yaca (1 qac B HEJIEITIO).



COJAEPXAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi kKak Hayka.

buosnorus kak Hayka. CBsi3b OMOJIOTHUU ¢ OOLIECTBEHHBIMU, TEXHUYECKUMU
U JPYTUMH €CTECTBEHHBIMH HayKamu, (uiaocodueit, dTUKOW, ICTETUKONH U
npaBoM. Ponp OGuonoruu B (OpMHpPOBAHWU COBPEMEHHOW HAYYHON KapTHUHBI
mupa. Cucrtema OMOJOTUYECKUX HAYK.

Metoasl MO3HAHUSI SKUBOW TPUPOJbI (HAONIOJEHUE, SKCIEPUMEHT,
omnucaHue, HU3MEpeHHe, KiaccupuKanus, MOJACIUPOBAHUE, CTATUCTHYECKAs
00paboTKa TaHHBIX).

JdeMoHCcTpanuu:

IHoptpersr: Y. Hapsun, I'. Mennens, H. K. Konbnos, x. Yorcon u @.
Kpuxk.

Tabnuiel u cxembl: «MeTo/ bl MO3HAHUSI )KUBOW TTPUPOJIBI».

JlaGopaTopHble U MpaKTUYEeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «Mcnonb3oBaHue pazauyHbIX METOJIOB IMPHU
M3YUYECHUH OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMBI U X OPTaHU3AIUSA.

XKusble cuctembl (OMOCHCTEMBI) Kak TNpeIMeT U3y4eHUs OWOJIOTHH.
OTanume KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPOIBI.

CpoiicTBa OMoOcHCTEM U HX pa3HoOOpa3ue. YPOBHU OpraHU3ALMU
OMOCHCTEM:  MOJICKYJISIpHBIA, KJICTOUHBIA, TKaHEBbIA, OPraHU3MEHHBIMH,
MOMYJISALIUOHHO-BUI0BOM, DKOCHUCTEMHBIN (6moreoneHOTHYECKUIA),
ouocdepHsbIit.

JdeMoHCcTpanuu:

Tabmuiet u  cxembl: «OCHOBHBIE TMPU3HAKH JKU3HW», «YPOBHU
OpraHu3alyy )KUBOU IPUPOJIBD.

Oo6opynoBanue: Mmojaenb mosiekyisl JJHK.

Tema 3. XumMnuyeckuii COCTAB U CTPOEHNE KJIETKH.

XHUMHUYECKHUI COCTAB KJIETKH. XUMUYECKUE DJIEMEHTBI: MaKpOAJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJla 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMA BOJAbl M MHUHEPAIBHBIX BEIIECTB B KieTke. llomnepxanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue 6e1K0OB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3amMeHnmble W 3aMEHHMMBbIE AMHUHOKHUCIOTBL. AMWHOKHCIOTHBIA COCTaB.
YpoBHU CTPYKTYpPBI OCJIKOBON MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, TPETUYHAS U



YeTBEPTHYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OeikoB. buonormdeckue
(GbyHKITUU OCIIKOB.

®depmeHThl — Ouonorudeckue kataiauzatopel. CrTpoeHue GdepMeHTa:
aKTUBHBIM LEHTp, cyOcTpatHas crnenuduunoctb. Kodepmentsl. Butamunsbl.
OTnuuust PepMEHTOB OT HEOPTAHMYECKUX KATATH3aTOPOB.

VYrneBoapl: MoHOcaxapuasl (THOKO3a, pubo3a ©  Je30Kcupudo03a),
aucaxapuiel (caxaposa, JlakTo3a) W MoJucaxapujibl (Kpaxmani, TJIMKOTEH,
LeJuI0103a). buonornyeckue GyHKIMY yIII€BOIOB.

Jlunmupael:  Tpurmmnepuasi, GochoNUmUIbl, CTepouasl. | uapoduiabHO-
ruapodoOHbie cBoiicTBa. buonormdeckune ¢yHkuuu aunugoB. CpaBHEeHUE
yTI€BOAOB, OCIKOB U JIMIHJIOB KAK UCTOYHHUKOB HEPTHUHU.

Hykneunoswsie kucnotrel: JIHK u PHK. Hykneotuasl — MoHOMEpHI
HyKJIeuHOBBIX KHUCIOT. Ctpoenue u ¢ynkuuun JHK. Crpoenue m QyHkium
PHK. Buast PHK. AT®: ctpoenue u GpyHKIIUU.

[Mutonorus — Hayka o wietke. KierouHas Tteopuss — mpuMep
B3aMMOJICUCTBUS A€W U (PAKTOB B HAy4YHOM MO3HAHHUU. MeTOnbl M3y4YeHUS
KJIETKHU.

Knerka kak memnoctHas sxuBas cuctema. OOIIME NPU3HAKH KIETOK:
3aMKHyTas HapyxHas meMOpana, Mmosekyubl JIHK kak renernueckuii amnmapar,
CUCTEMa CUHTe3a OeKa.

Tunel kIeTok: sykKapuoTHdeckas U mpokapuotuueckas. OcoOeHHOCTH
CTpOEHHUs MpOoKapuoTHYecKou kieTku. Knerounas crenka 6akrepuil. CtpoeHue
AYKAPUOTUYECKON KIETKU. OCHOBHBIE OTJIWYWS PACTUTEIBHOW, >XKMBOTHOU W
rpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KIETOK — KJIETOYHAs CTEHKA, IIIMKOKAJIHKC,
ux (Qysakiuu. [lnasmatudeckas MemOpana, e€ cBoiicTBa HW  (PYHKIUU.
[uromnasma u e€ opranouasl. OgHomeMOpanHbie opraHounbl kietku: JIIC,
armapar [onbmxu, mu3ocoMbl. [lonyaBTOHOMHBIE  OPraHOMABI  KIIETKH:
MUTOXOHJIpUM, MacTuabl. [IpoucxoxieHne MUTOXOHIPHUN W miacTui. Buuabl
wiactu. HemeMOpanHble opraHOU/Ibl KJIETKU: pUOOCOMBI, KIETOYHBIM LIEHTD,
LEHTPHUOJIN, PECHUYKH, KIYTUKU. OYHKIIMHA OPraHOMIOB KJIETKU. BriroueHus.

SAnpo — perynsTopHslii HeHTp kieTku. CTpoeHue siapa: saepHas 000104Ka,
KapuoIuia3ma, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopTt BEIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpersr: A. JleBenryk, P. I'yk, T. [lIBanu, M. IllneiaeH, P. Bupxos,
Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinn, K. M. bap.



Juarpammbel:  «PacnpeneneHne XMMHYECKMX JJIEMEHTOB B HEKHUBOU
npupojie», «Pacrpenenenue XuMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmuuel un cxemsl: «lleproguyeckas Tadnaua XUMHUYECKUX 3JIEMEHTOBY,
«CTpoeHne MoJeKyabl BOAbDY, «buocuHTe3 Oenka», «CTpoeHHuE MOJIEKYJIbI
oenka», «Ctpoenne pepmentan, «Hyxknennossie kucnotsl. JJTHK», «Ctpoenue
Monekyiasl AT®», «CrpoeHue -»yKapuOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHue
MIPOKAPUOTUYECKON KIETKW», «CTpoeHue sapa KIETKH», «YTIIEBOIbI»,
«JInmmaeny.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJOBaHME [JIsi TPOBEICHUS
HAOJIIOICHUM, U3MEPEHUN, IKCIEPUMEHTOB, MUKPOIPENapaThl PacTUTEIbHbIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

JlaGopaTopHble U NpaKkTUYecKue padoThbl:

JlaGoparopnass pabora Ne 1. «M3yyeHue KaTalMTUYECKOM AKTHUBHOCTHU
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaasbl)y.

JlabopaTopnas pabora Ne 2. «M3ydeHue CTpOEHHsI KIETOK PACTEHUH,
KUBOTHBIX U OaKTEepUil O] MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpEnapaTax u ux
OIKMCAHUE.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOmeH BemecTB, WK METab0IM3M. ACCUMIIISINS (TIaCTHYECKUN 0OMEH)
U JUCCUMMWISIMS (PHEPreTUHYecKuii 00OMeH) — JIB€ CTOPOHBI €IMHOI0 IMpoliecca
MeTrabonu3ma. Poiib 3aKOHOB COXpaHEHHs BEIIECTB W SHEPrUd B NMOHHUMAaHUU
MeTabonmu3ma.

Tuner oOmena BemiecTB: aBTOTPOGHBIH H  TereporpodHbi. Pomb
(dbepmMeHTOB B 0OMEHE BEILIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunte3. CBeroBass u TemHoBas (¢a3pl (orocuHTe3a. Peakuuu
¢dorocunTeza. DddexkTuBHOCTL (PoTocuHTE3a. 3HaueHWe (oTocuHTE3a s
XKU3HH Ha 3emsie. BriusHue ycnmoBuil cpembl Ha (OTOCHHTE3 W CIIOCOOBI
MOBBIIEHUS €r0 MPOJYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XeMOCHUHTE3UpYIoIIHe OakTepuu. 3HAUYCHHE XEMOCHUHTE3a
JUIS1 )KM3HU Ha 3eMIIe.

DHepreTuyeckuil 0OMeH B kieTke. Paciiernsienue BEUECTB, BbIACICHUE U
AKKyMYyJIUPOBaHUE OHHEPrUu B KIETKE. JTalbl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KucioponHoe OKUCIECHHUE, WIM KIETOYHOE
JIbIXaHHE. OkucauTeaIpHOe dbocdhopunupoBanue. D¢ HEeKTUBHOCTH
HHEPreTUYeCcKoro ooMeHa.

Peakinuun wmatpuuHoro cuHte3a. I'enernudeckas unpopmamus u JHK.
Peanuzanus renernyeckor mHpopmauu B KieTke. [ eHETHYECKU KOl U €ro



corictBa. TpaHckpunuuss — warpuunbii cuHre3 PHK. Tpancmamusa —
Oouocunte3 Oenka. Ortanbl TpaHciasuuu. KonupoBanue amuHOKHUCIOT. Poib
pubocoM B OMocHHTE3€E OelKa.

Hexnerounsie ¢popmbl xu3Hu — Bupycel. Mctopust otkpeitus Bupycos (/1.
N. UBanoBckuit). OCOOEHHOCTH CTPOEHUS M >KU3HEHHOTO IMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacteHudl, >KMBOTHBIX M YEJIOBEKa, BHI3BIBAEMBIC
Bupycamu. Bupyc ummynozaedpunuta yenoreka (BUY) — Bozoyaurens CIIN da.
OOpaTtHass ~ TpaHCKpuIIMs, peBepraza u  uHTerpaza. IIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

IToptpetsl: H. K. Konsuos, [. Y. MBanosckuii, K. A. Tumupsses.

Tabmuupr u cxembl: «Tumnbl nutanusy, «Metadbonuzm», « MUTOXOHIIPUSY,
«HepreTuyeckuii ooMeny», «Xioporacty, «Potocunres», «Ctpoenue [JHK»,
«CTtpoeHne u (QyHKIIMOHUpOBaHHWE TeHa», «CuHTe3 Oenkay, «[eHeTHmuecKuit
Koq», «Bupyce», «bakrepunodarm», «CtpoeHre W KU3HEHHBIA ITUKI BHpyca
CIINa, 6aktepuodaray, «Permmukarus JJTHK».

O6opynoBaHue: MOJEIH-ANIIUKALAN «Y nBoeHune JJHK 51
TpaHCKpUTIUs», «bruocunTes O6enkay, « CTpoeHne KICTKN», MOJICIb CTPYKTYPBI
JTHK.

Tema 5. Pa3MHoOKeHHe M MHIUBUIYAJbHOE PA3BUTHE OPTAHU3MOB.

Krerounslii 1UKII, WM SKU3HEHHBIN UK KieTku. MHTepdaza u mMutos.
[Tponecchl, nportekatomue B uHTepdaze. Permnukanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenue xpomocoM. XpOMOCOMHBIA Ha0Op — KapHUOTHIL.
JIMTUIONHBIA W TAaUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBI.  XPOMAaTHIBI.
[uTtonornuyeckne OCHOBBI PAa3MHOXKEHUS W HWHIUBUAYAIBHOTO PpPa3BUTHS
OpraHU3MOB.

Jenenne knetku — muto3. Ctaguu murto3sa. [Ipomeccesl, npoucxoasme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOrMYECKU CMBICI MUTO3A.

[Iporpammupyemasi rudenb KIETKU — aromnTo3.

@opMbl  pa3MHOXKEHHS OpraHU3MOB: Oecrosioe | MojoBoe. Bumisl
O0ecroyioro  pa3MHOXKEHMS:  JICJICHHME  HaJBOE, TMOYKOBAHUE OJHO- W
MHOTOKJIETOYHBIX, CropooOpa3zoBaHue, BET€TAaTUBHOE Pa3MHOKEHHE.
HckyccTBEHHOE KIIOHUPOBAHUE OPraHU3MOB, €I0 3HAUCHUE JUISl CEJICKIIHNH.

[TooBoe pazMHOKEHHE, €T0 OTIUYHS OT OECIIOJIOTO.

Meito3. Ctaguu Meiio3a. IIpoiiecchl, NpoucXoadie Ha CTaaUsIX Meno3a.
IToBenenne xpomocom B menose. Kpoccunrosep. buosnoruueckuit cmbica u
3Ha4YeHUE MeNo3a.



['amerorene3 — mporecc 0o0pa3oBaHUS IOJIOBBIX KJIETOK Y >KUBOTHBIX.
[TonoBbIe xene3bl: CEMEHHUKH U SUYHUKH. OOpa3zoBaHuE U Pa3BUTHE MOJOBBIX
KJIETOK — raMeT (CIepMaTo30u]l, SUILEKJIEeTKa) — CIEepMaTOreHe3 U OBOICHE3.
Oco0OeHHOCTH CTPOCHHUA SHIEKICTOK U crepMaTo3ougoB. OmIog0TBOpEHUE.
ITapTeHorenes.

NunuBunyanbHoe pa3BUTHE (OHTOTEHE3). JMOpPHUOHAIBHOE pa3BUTHE
(amOpuorenes). Jtanbl IMOPUOHATBHOTO PA3BUTHS Y TTO3BOHOYHBIX KMBOTHBIX:
npobisieHue, racTpyisuus, opraHorenes. [loctamOpuonanbHoe pa3BuTHe. THIIbI
MOCTA3MOPUOHAIIBHOIO Pa3BUTHS: MPsAMOE, HENnpsiMoe (JMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHbBIE
YpOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 LIBETKOBOTO PACTEHHUSI: CTPOEHUE
CEMEHHU, CTA/INU PA3BUTHS.

JemoncTpanum:

Tabmuubr 1 cxembl: «DOpMbI Pa3sMHOXKEHHSI OPTaHU3MOBY», «JIBoitHOE
OIUIOJOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereraTuBHOE pa3zMHOKEHHE
pactenuity, «JleneHue kieTku Oaktepuily, «CTpOEHHUE TOJOBBIX KJIETOKY,
«Ctpoenune xpomocoMbl», «Kitetounsiii nuknm», «Permmukanus [JHK», «Muto3y,
«Menosz», «IIpssmoe u HenpsAMoe pa3BUTHEY, «] aMETOreHe3 y MIIEKOITUTAIOIINX
U 4esioBeKa», «OCHOBHBIE CTaJUU OHTOI'€HE3a».

O6opynoBaHue:  MHUKPOCKOI,  MHKporpenaparsl  «CriepMaTo30u/Ibl
MJIEKONIMTAIOLIEro», <« Slilekierka Miekonuraromero», «KapuokuHes B
KJIETKax KOpElIKa JIyKa», MArHUTHAs MOJEb-allInKanus «/lenenue KieTkmy,
moxenb JIHK, Mmogens metadazHoit XpoMOCOMBI.

JlabopaTopHble U MpakTUYeCKHe padoThI:

Jlabopatopnas pabora Ne 3. «HaGmrogeHue mMuTo3a B KJIETKaX KOHYMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopnasi pabota No 4. «M3ydeHune cTpoeHUs MOJOBBIX KIIETOK Ha
rOTOBBIX MHUKpOIIpEnaparaxy.

Tema 6. HacsiencTBeHHOCTh U H3MEHYHUBOCTh OPraHU3MOB.

IIpenmer u 3amaun reHeTukd. lcropus pas3BuThs TeHEeTUKU. Ponb
LUTOJIOTMM M ASMOPHUOJIOTMU B CTAHOBJIEHWM T€HETUKH. Bkiiag poccuilckux u
3apyOeXHbIX  Y4YEHBIX B  pa3BUTUE TIEHETUKU. MeToabl  T'€HETHKHU
(ruOpUAOIOTUYECKUN,  IUTOTCHETHUYECKHH,  MOJEKYJISIPHO-TEHETUYCCKUN).
OCHOBHbBIE T€HETUUECKHE NTOHATHUA. ['eHeTHYeCKass CHMBOJIMKA, UCIIOJIb3yeMasi B
CXeMax CKpELIUBAHUM.

3aKOHOMEpPHOCTH  HAcJlelOBaHWUs  INPU3HAKOB, YCTAHOBJICHHBIE [
Mennenem. MoHOTHOpHAHOE CKpENIMBaHUEe. 3aKOH €IWHOO00pa3us TuOpUIOB



nepBoro 1mokoJsieHus. IIpaBuio JAOMUHHUpOBaHUS. 3aKOH pPacUICIUICHUS
npu3HakoB. ['unore3a yuctotsl raMet. [1oHOE ¥ HEeMOJMHOE TOMUHUPOBAHUE.

JurnbpunHoe CcKpemuBaHuWe. 3aKOH HE3aBHCHUMOTO  HacjieJI0BaHUs
npu3HakoB. [luToreHernyeckue OCHOBBI  JUTHOPUAHOTO  CKPEIIMBAHMUS.
Ananusupyroliee CKpPEIIMBAHUE. Hcnonbs3oBaHue AHAITU3UPYIOLIETO
CKpCIIUBAHUS JIJISl OTIPEICIICHUS TEHOTHIIA OCOOHU.

CueruieHHOe HaclienoBaHue nmpusHakoB. PaGora T. Moprana 1o
CLUCIUICHHOMY HAacJ€JOBaHUIO Te€HOB. Hapymienue cuemieHuss TreHOB B
pe3yJibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHs HACJIEACTBEHHOCTH. | €HETUYECKHUE KapThl.

I'enetnka nosa. XpoMOCOMHOE ONPEAEICHUE 10JIa. AYTOCOMBI U TTOJIOBBIC
XpoMocoMbl. ['oMoraMeTHble M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

M3MEHYHBOCTb. 133791031 U3MEHUYMBOCTH: HCEHACJIC/ICTBCHHAs u
HacleACTBeHHas. Posib  cpenbl B HEHACHCICTBEHHOM  M3MEHYMBOCTH.
XapakTepucTuka MOAU(DHUKAIMOHHOW M3MEHYMBOCTH. BapualioHHBIH psx |
BapualnuoHHass KkpuBas. Hopma peakuuum npusHaka. KoJiMuecTBEeHHbIE U
KAuECTBEHHbIE MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOAM(PUKALMOHHON
W3MEHUYMBOCTH.

HacnencrBennasi, i reHOTUIIMYECKasi, U3MEHYNBOCTh. KoMOMHATHBHAS
U3MEHYMBOCTb. Melo3 W TO0JIOBOM TIPOIlECC — OCHOBAa KOMOWHATHBHOM
M3MEHYMBOCTU. MyTaloHHasi W3MEHYMBOCTh. Kraccudukaruss MyTaiuii:
IFE€HHbIC, XPOMOCOMHBIE, TE€HOMHbIE. YacToTa ¥ NPHUYMHBI MYyTalUU.
MyTtareHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSJAOB B HACIIEICTBEHHOMN
n3menunBoctu H. 1. BaBumosga.

Buesnepnas Haci€ACTBEHHOCTh U U3BMEHUYHUBOCT.

I'eneruka yenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOAbI T€HETUKHU
YEJI0BEKA: reHeaJ0rMIeCKUM, OJIM3HEIIOBBIM, LIUTOTCHETUYECKUM,
OMOXUMUYECKUM, MOJICKYJISpHO-TeHeThYecknii. COBpPEMEHHOE OmpeecHue
IFE€HOTHUIA: TIOJIJHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM UUCJIE C
nomomnieio II[P-anamm3a. HacmencTtBeHHbIe 3a00JICBaHUS YEIOBCKA: T'C€HHBIC
0ome3Hn, OOJIE3HH C HACIIEICTBEHHON MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHEBIE
O6onezan. ComaTudeckne © TeHepaTuBHbIE MyTanuud. CTBOJIOBBIE KIIETKH.
[TpuHIHTIBI 310pOBOTO 00pa3a KU3HHU, TUATHOCTUKH, TPO(PMIAKTUKN U JICUCHHS
reHeTUYeCKuX OoJie3Hel. MeIuKo-reHeTHYeCKOe KOHCYJIbTUPOBAaHKE. 3HAUCHUE
MEIUIMHCKOW TEHETHUKH B NPEAOTBPAIICHUM M JICUCHUUM TECHETUYECKUX
3a00JIeBaHMI YEIIOBEKa.

JdeMoHCcTpanuu:



[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YetBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuiet u cxembl: «MOHOTHOPUIHOE  CKpEIIMBAaHUE U  €T0
HUTOTCHETUYECKAss OCHOBa», «3aKOH PACLICIUICHUS U €r0 IUTOr€HETUYECKas
OCHOBa», «3aKOH 4YHUCTOThI ramer», «JluruOpuaHoe CKpeuMBaHUE,
«lluToNornyeckue  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBaHHSA), «Meio3y,
«B3auMozeicTBie ajIeNbHBIX TEHOB», «l'€HEeTHMYeCKHe KapThl PaCTEHHUI,
KUBOTHBIX U 4Ye€NOBEKa», «['eHeTnka nmonay, «3aKOHOMEPHOCTH HACJIEAOBAaHUS,
CLUEIUIEHHOrO0 ¢ mnosiom», «KapuoTumbl YeloBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY», «MonudukannonHas n3MEHYUBOCThY, «HacnenoBanue pesyc-
daktopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3BMEHUYUBOCTDY.

O6opynoBanue: Mojenu-aniuiMkanuu «MOHOrHOpUIHOE CKpEIIMBAHUEY,
«Henonnoe nomuHupoBanue», «JuruOpumaHoe ckpeniuBanuey, «llepekpéct
XpOMOCOMY», MUKPOCKOIN W MUKpompemapaT «Jlpo3odwmnay (Hopma, MyTaruu
(GhopMBI KPBUIBEB M OKPACKH Tela), repoapuii «I'opox moceBHOM».

JlabopaTopHble U MpaKkTUYEeCKHEe PadoThI:

JlaGopatopnas pabora Ne 5. «M3ydeHue pe3ynbTaToOB MOHOTHOPUHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y TPO30( I HAa TOTOBBIX MUKPOTIPEIIapaTax».

Jlabopatopnass pabora Ne 6. «M3yuenne MOAMPUKAIMOHHON
M3MEHUYUBOCTH, IOCTPOCHUE BAPUALIMOHHOTO psiia U BAPUALMOHHON KPUBO.

JlabopaTtopHas padota Ne 7. «AHasnu3 MyTanui y 1po30(Quiibl Ha TOTOBBIX
MHKpOIIpenapaTax».

[Ipaktuueckass pabora Ne 2. «CocTaBiieHHME M aHAJU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cenekuust opranuzmoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U Mpouecc. 3apoxkKIeHUE CEJIEKIUN U JOMECTUKALU.
VYuenne H. WM. BaBuioBa 0 1EHTpax NPOUCXOXKICHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHul. [{eHTpbl MPOUCXOXKICHUS JOMAITHUX KUBOTHBIX. COpT,
opoja, ITaMmM.

CoBpeMeHHbIE METO/IbI CeJIeKIIMU. MacCcoBBIi U UHIMBUAYATbHBI OTOOPHI
B CEJIEKIMHU PACTEHHUI U KMBOTHBIX. OUEHKA 3KCTepbepa. bInM3KkopoACTBEHHOE
cKkpeluBaHue — WMHOpuAuHT. Yucrass nuHus. CKpelMBaHUE YUCTHIX JIMHUI.
['ereposuc, nnm rubpuanas cuia. HepoacTBeHHOE CKpeluBaHue — ay TOPHIMHT.
Otnanénnas tubpuauzanmss W e€ ycnexw. VCKycCTBEHHBIH MyTareHe3 |
NOJIyYEHUE MOJUIIIOUAOB. JlOCTHXKEHUSI CEJIEKUMU PACTECHHM, >KUBOTHBIX H
MHKPOOPTaHU3MOB.

buoTrexHonorus kak oTpaciib MPOU3BOJACTBA. | '€HHAss WHXKEHEpHUsl. DTarlbl
co3ganusi pexombunantHo JIHK wm Tpancrennbix opranusmon. Kierounas



ukeHepus. Knerounsle  KyinbTypbl. MUKpPOKIOHAaIbHOE  Pa3MHOKECHHUE
pacteHuii. KiloHMpOBaHHE BBICOKONPOAYKTHUBHBIX CEJIBCKOXO3SMCTBEHHBIX
OpraHU3MOB. JKOJOTrMYeckue u 3tuyeckue npodiembl. MO — reHetnuecku
MOIU(UIIPOBAHHBIE OPTAHU3MBI.

JleMoHCTpanuu:

IToptpersr: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. O.
HBaHOB.

Tabmuupbl 1 cxembl: kapta «LIeHTpbl TPOUCXOXKIEHUS W MHOrooOpasus
KyJbTYpPHBIX pacTteHui», «llopomsl gomamHux KUBOTHBIX», «Copra
KyJbTYPHBIX pacTeHuil», «Otnanéunas rubpuausanus», «PaboTel akagemuka
M. ®. BanoBay, «Ilomumnonaus», «O0beKThl OMOTEXHONOTMW», «KieTounble
KyJIbTYpbl M KJIOHUpOBaHHE», «KOHCTpyHpoBaHME U IIEPEHOC TI'€HOB,
XPOMOCOMY.

ObopynoBanue: MyJsSOKH IUIOJOB W KOPHEIUIOAOB JOHUKHX (QOpM U
KYJIbTYPHBIX COPTOB pacTeHui, repoapuii «CenbCKOX035iCTBEHHBIC PACTCHUS.

JlabopaTopHble U MpaKkTUYEeCKHEe PadoThI:

Okckypenust « OCHOBHBIE METOAbl M JIOCTHMIKEHHS CENEKLIMH PACTEHUN U
KUBOTHBIX  (HAQ  CEJEKIMOHHYI0  CTaHIUIO, IUIEMEHHyI0  (depmy,
COPTOMCHBITATENbHBII y4acTOK, B TEIUIMYHOE XO35AHCTBO, J1A0OPATOPHUIO
arpOyHHMBEPCHUTETA UM HAYYHOT'O LIEHTPA)».

11 KUIACC

Tema 1. DBoJIIOIIMOHHAS OHOJIOTHA.

[Ipennochulk BO3HUKHOBEHUS 3BOJIIOLUOHHOM TEOPHHU. DBOJIOLUHUOHHAS
Teopus U e€ MecTo B OMoJIoruu. BiusiHue SBOIIONMOHHON TEOPHH HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMIONMU. [laneoHTONIOTHUECKHE: MOCIEI0BATCILHOCTD
MOSIBJICHUSI BUJIOB B TAJICOHTOJIOTHYECKON JIETOMMCH, TMEPEXOHbBIE (OPMEI.
buoreorpaduyeckue: cxoactBo M pasznuune (ayH u (PIop MaTEpUKOB U
OCTPOBOB.

DOMOpUOJIOTUYECKHE: CXOJICTBA U DPA3Wyds AMOPHUOHOB Pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-AHATOMUYECKHUE: TOMOJIOTUYHbBIC, AHAJIOTUYHBIE,
pyAMMEHTapHBIE OPTraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMUYECKHUE: CXOJCTBO
MEXaHM3MOB HACJICJICTBEHHOCTH M OCHOBHBIX METa0OJWYECKUX MYyTEeH y BCexX
OpraHu3MOB.

OpomtonimonHast teopusi Y. [lapuna. IIpeanochulku BO3HMKHOBEHHS
napBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIOUMM BUAOB 1o JlapBuHy (U30BITOYHOE



pa3MHOXEHUE npu OFPaHUYEHHOCTH  PECYPCOB, HeonpeaeneHHas
M3MEHYMBOCTh, 00pb0a 3a CyIIECTBOBAHUE, ECTECTBEHHBIN OTOOP).

Cunrernueckas Teopust 3Bostouu (CTI) u e€ OCHOBHBIE MOJIOKEHHUS.

Muxkpossosrorus. [lomynsuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBrxymye cuiibl (pakTopbl) 3BOJIIOIMU BUIOB B IpUpoe. MyTallMOHHbBIN
npouecc U KOMOMHATUBHAS M3MEHUYMUBOCTh. [lomymsimonHble BONHBI U Apeid
reHoB. M3onauus u murpanusi.

EctecTBeHHbIl 0TOOp — Hampapisomuid (akTop 3BoJOLUH. DPOpPMBI
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCTh OPraHu3MOB KakK pe3yibTar 3Bojitouuu. llpumeps
IPUCIIOCOOJIEHNH y OpraHu3MoB. ApoMop(03bl U UAMOAAANTALIUY.

Bun u BupooOpazoBanme. Kpurepuum Bujga. OcHOBHbIE (QOpPMBI
BHUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0THYECKOE.

MaxposBomonus.  PopMbl  3BoMIONHM:  (punmeTHUEcKast, AUBEPreHTHAs,
KOHBEpreHTHas, napauienbHas. HeoOpatuMocTh 3BOIOLUY.

IIpoucxoxnenue oT HECIEeHNaIU3UPOBAaHHBIX IIPEJIKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAsA paJndalysl.
JlemoncTpanum:

[Toptpersr: K. JIunnen, K. b. Jlamapk, YU. [Japsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkensb, @. Mromuiep, A. H. CeBepiios.

Tabmuupr u cxembl: «Pa3BuTHEe OpPraHMYEeCKOro Mupa Ha 3emiiey,
«3apoJIbIIIi MO3BOHOYHBIX KUBOTHBIX», « ApxeonTepukcy, «Dopmbl 00pbObI 3a
cymectBoBanue», «EcrecTtBeHHbII  0TOOpP», «MHOroobpasue  COpTOB
pacTeHu», «MHuoroob6paszue IIOpPOJ YKUBOTHBIX), «Tonmynsaunmny,
«MyTanuoHHasi U3MEHYUBOCTHY, « Apomopdo3b», «Ununoaganramumy, «O0mas
nereHepauus», «JBuwxkymmue cuiabsl 3Bosrouun», «Kapra-cxema wmapuipyTa
Iy TEIIECTBUS 4. JapBunay, «bopbba 3a CYLLECTBOBAHUEY,
«IIpucnocobneHHOCTh OpraHu3MoBy», «l'eorpapuyeckoe BHUI00Opa30BaHUEY,
«DKOJIOTUYECKOE BUI000PA30BAHUEY.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IUYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOJOB U CeMsiH, KoJuleKuus «[Ipumepsl 3alUTHBIX TPUCTIOCOOIEHUN Y
’KUBOTHBIX», MoJIe’b «OCHOBHBIE HANPaBICHUS IBOIONHUI», 00bEMHAs MOJEIb
«CTpoeHue roJIoBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra Mupa, KoJUieKuus «@DoOpMbl COXpaHHOCTU
UCKOMAEMBIX JKMBOTHBIX M pacTeHUui», Mmonenp amnmiukanus «llepekpéct
XpOMOCOM», BJIaxHble mnpenapartel «Pa3zsutue Hacekomoro», «Pa3utue
JSATYHIKWY, MUKporpenapar «J{po3odunay (Hopma, MyTauu GOpMbl KPbUILEB U
OKpAacCKH TeJa).



JlaGopaTopHble U NpakTUHYeCKHe PadoThI:

JlabopaTtopnas pabora Ne 1. «CpaBHeHHE BHAOB 1O MOP(OIOTUUECKOMY
KPUTEPHUIO».

Jlabopatopuas pabora Ne 2. «Onucanue mpuUCIOCOOTICHHOCTH OpraHu3Ma
1 €€ OTHOCUTEIIBHOIO XapaKTepay.

Tema 2. Bo3HuKHOBeHMe U pa3BUTHE )KU3HU HA 3emure.

JloHay4dHbIE MPEICTABICHUS O 3apPOKICHUM XKU3HU. HayuHble rumoressl
BO3HMKHOBEHHUS XKM3HM Ha 3emJyie: abuoreHe3 W maHcHepMmus. XHUMHUYECKas
sBOJOLIMA. AOMOTEHHBIM CHHTE3 OPraHMYECKUX BEUIECTB U3 HEOPTaHUYECKUX.
OKCIIEpUMEHTAIbHOE TOATBEPKACHUE XUMHUUYECKON »sBomtounu. HavanbHbie
aTanbl Oumosiormdeckoi spomoruu. ['mnoreza PHK-mupa. dopmupoBanue
MEMOpPaHHBIX CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. [IepBble KIETKU U UX
sBOIIONIMS. POPMHUPOBAHUE OCHOBHBIX IPYMI )KUBBIX OPraHU3MOB.

Passutne xu3Hu Ha 3emuie 1o spam u nepuonam. Karapxei. Apxeuckas u
nporepo3oiickas dpbl. [laneosoiickas spa u e€ mNepuoAbl: KEMOPHICKUH,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHUU.

Me3so30iickas apa U €€ EpUoAbl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaiiHo3o0Mickass 3pa u €€ mnepuoAbl: MAJIEOTCHOBBIM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepuCTUKa KJIMMAaTa U Ir€0JOTHYeCcKuX mpoieccoB. OCHOBHbBIE TaIlbl
HBOJIIOIMU PACTUTEIBHOTO U >KMBOTHOIO MHpa. ApomMopdo3bl Yy pacTeHUi U
KUBOTHBIX. [losiBIIEHUE, pacliBET U BBIMUPAHUE TPYIMI KUBBIX OPraHU3MOB.

Cucrema OpraHM4ecKOro MHpa Kak OTpakeHue 3BOJOLMH. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

OBoJifoIMs ~ 4YEJNOBEKAa.  AHTpomnosioruss  Kak  Hayka.  Pa3Butue
OPEACTAaBICHUM O  NPOUCXOXKICHUM  4elloBeKa. MeToabpl  M3y4yeHUs
anTpornorenesa. (CxoacrBa M pa3auyus  4YEJIOBEKA M YKUBOTHBIX.
CucreMaTHuecKoe MOJI0KEHUE YeJIOBEKa.

JBumxymue  cunbl  (dakTopel) — aHTpomoreHe3a.  HacnemctBeHHas
U3MEHUMBOCTh M €CTECTBEHHBbIH 0TOOp. OOImecTBeHHbIH 00pa3 >KU3HH,
M3TOTOBJICHUE OPYIHI TPyJa, MBIIUICHHUE, PEYb.

OcHOBHBIE CTaIMM M BETBH DHBOJIOLMM YEJIOBEKA: aBCTPAJIONHUTEKH,
Yenoexk ymenslid, YenoBek npAMOXondAmni, YemoBeK HEaHAEPTAIbCKUN,
UYenosek pasyMHbld. Haxonxku MCKOIaemMbIX OCTATKOB, BPEMsI CYLIECTBOBAHUS,
00J1aCTh pacnpoCTpaHeHust, 00bEM rOJIOBHOT'O MO3Tra, 00pa3 *KU3HU, OPYIAUS.

YenoBeueckue packl. OCHOBHblE OOJBIIME pachl: €BPOINECOUAHAS
(eBpasmiickasi), Herpo-aBCTpajouaHas (PKBATOpUAJbHAs), MOHIOJIOWIHAS
(a3uarcko-amepukanckasi). UepTbl MmpUCIIOCOONEHHOCTH  IMpEJCTaBUTENCH



YEJIOBEYECKUX Pac K YCIOBUSIM CYyIIECTBOBaHMS. EAMHCTBO 4ENOBEUYECKUX pac.
Kpuruka pacuszma.

JlemoHcTpanum:

IToptpersr: ®@. Penn, JI. Ilactrep, A. . Onapun, C. Munnep, I'. FOpn, Y.
JlapBuH.

Tabmuiel U cxeMbl: «Bo3snnkHoBeHne COJIHEYHOM CHUCTEMEBD», «Pa3BuTHE
OopraHuyeckoro wmupa», «PacturenbHas KieTka», «KUBOTHas KIEeTKay,
«IIpokapuornueckas kiaeTka», « COBpeMEeHHasi CUCTeEMa OPraHUYECKOr0 MHUPay,
«CpaBHEHUE aHATOMUYECKHX YEpPT CTPOCHHUSI YEJIOBEKA M YEIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TMAJICOHTOJIOTHYECKUX HAXOJOK IMPEIKOB
COBPEMEHHOI0 YeJIOBeKay, «JIpeBHelue moan», «pesaue moam», «llepsoie
COBPEMEHHBIE JIIOIN», «HeT0BeueCcKne pacoh».

O6GopynoBanue: wmyspku — «lIpoucxoxaenue  yenoBeka»  (OKOCTHI
aBCTpaAJIONUTEKa, MUTEKAHTPOIIA, HEAHAEPTalblla, KPOMAaHLOHIIA), CICIKH HIH
M300paKEeHNsI KaMEHHBIX OpPYIUI MEepPBOOBITHOTO YeOBEKa (KaMHHU-YOMIEPHI,
pyOuna, ckpebsa), reoxpoHojoruueckas Ttabnuua, Koyuekius «Dopmbl
COXPAHHOCTU UCKOTIAEMbIX )KUBOTHBIX U PACTCHUIN.

JlaGopaTopHble U NpakTH4ecKue padoThbl:

[TpakTuueckast padora Ne 1. «3yueHue nckonaeMbIX OCTaTKOB pacTEHUMN
U AKUBOTHBIX B KOJUIEKIIUSX).

DKcKypcHsi «IBOJIOLUS OPraHUYECKOro MUpa Ha 3emiie» (B €CTECTBEHHO-
HAy4HbIH WM KpaeBeAUEeCKUN My3ei).

Tema 3. Opranu3mbl U OKpYy:Kaomias cpeaa.

DKoJIorus Kak Hayka. 3aJadyd ¢ pasfenabl  3KoJoruv. MeTtomabl
AKOJIOTHYECKUX MCCIEI0BaHUI. DKOJIOTMYECKOE MUPOBO33PEHUE COBPEMEHHOTO
YEJI0BEKA.

Cpenbl oOuTaHusl OpraHU3MOB: BOJIHAsI, HA3€MHO-BO3/IyIIIHAS, TTOUBEHHAS,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckune ¢akrtopsl. Knaccudukanus skomornueckux (GakTopoB:
abuoruyeckue, OMOTHYECKHE M aAHTPOIOreHHbIe. JleWCTBHE HKOIOTHYECKUX
(hakTOpOB Ha OPraHU3MBI.

AOGuoTndeckue (bakTopHI: CBET, TeMmreparypa, BJIAYKHOCTb.
®otonepuoausM. IlpucrnocobiieHuss opraHu3MoOB K JEHCTBUIO a0MOTUYECKUX
¢daktopoB. buonornueckue puTMBI.

buornueckue  dakToppl. Bumbl  OMOTHYECKHMX  B3aUMOJICUCTBUM:
KOHKYpPEHIUsl, XHUIIHUYECTBO, CcuUMOMO3 u ero ¢opmbl. [lapazutusm,
KOONEpaLysi, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO).



AMeHcanu3M, HEWTpalu3M. 3Ha4YeHHE OMOTHYECKUX B3aMMOJCHCTBUM IS
CYILIECTBOBAHMS OPTAHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU MOMyJsiiui. (OCHOBHBIE IOKa3aTeNH
MOMYJISIIUU: YUCIEHHOCTb, IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT,
Murpanus. J[nHaMuka 4ucIeHHOCTH MOMYJISIIUU U €€ PeryJisiusl.

JdeMoHCcTpanuu:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkenb.

Tabmuiel u cxemsl: kapta «IIpupoaubie 30861 3emiiny, «Cpeabl oOUTaHuUs
opranusMoBy», «®oronepuoansm», «llomynsaunm», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTU NOMYJsuu HHPy30puu-TyPenbkny, «[lumesrpie nenm.

JlabopaTopHble U MpaKkTUYeCKHe padoThI:

JlaGoparopnas padota Ne 3. «Mopdoioruyeckre 0CoOOEHHOCTH PACTEHUM
U3 Pa3HbIX MECT OOUTaAHUS.

JlaGopatopnass pabora No 4. «BnusiHue cBera Ha POCT U pa3BUTHUE
YEPEHKOB KOJICYCay.

[TpakTudeckas padora Ne 2. «Iloacuér MIOTHOCTH TOMYJSALMN pPa3HBIX
BUJI0B PACTCHUIN».

Tema 4. Coo0mecTBa ¥ IKOJI0rHYeCKHE CHCTEMBI.

Coo0miecTBo oprann3MoB — OuoreHo3. CTpyKTypbl OMOIIEHO3a: BUAOBAS,
MPOCTPAaHCTBEHHAs, Tpodudeckas (muieBas). Buabl-momuHanTsel. CBs3u B
OHOIIEHO3E.

Dxosioruyeckue cuctembl (dkocuctembl). I[loHatue o0 sKocucTeMe U
onoreorneHoze. DyHKIMOHATHHBIE KOMIIOHEHTBI JKOCHUCTEMBI: TMPOMYIICHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopoT BemeCTB M TMOTOK DSHEPrud B
skocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHU dKocucTeMbl. [luieBbie nenu u
cetd. OCHOBHBIE TIOKa3aTelld dJKOCHCTEMbI: OuoMacca, MPOAYKIIHS.
DKOJIOTHYECKUE TUPaMUJIbl: MPOAYKIIMU, YUCIEHHOCTH, OnomMacchl. CBOMCTBa
HKOCUCTEM: YCTOMUMBOCTh, CAMOPETYJIALHMS, pa3BuTHe. CyKueccus.

[IpuponHbie HKOCHCTEMBI. DKOCHUCTEMBI 03€p U peK. IKOCUCTEMA
XBOMHOTI'O WJIM IIMPOKOJIMCTBEHHOIO JIECa.

AHTpONOreHHbIE 3KOCHCTEMBL. ATPOIKOCUCTEMBI.  YPOOIKOCHUCTEMBI.
buonornyeckoe u X0351IICTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHUCTEM.

buopasznoobpasue kak (axtop ycroiumBocTH dKOocucTeM. CoxpaHeHUE
OMOJOTUYECKOTO pa3HO0Opasus Ha 3eMIie.

VYuenue B. U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB U CTpyKTypa
ouocdepnl. XKupoe BemectBo u ero pynkuuu. OcobeHHOCTH OUOChEphl Kak
ro0agbHONW 3KOCHCTEMBI. J[MHAMUYeckoe paBHOBeCME M OOpaTHas CBSI3b B
ouocdepe.



KpyroBopotel BemectTB U OMOT€OXMMUYECKHE IHMKIBI  AJIEMEHTOB
(yraepona, azora). 3o0HaIBHOCTH OMoCchepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuectBo B Ouochepe 3emiid. AHTPOINOIeHHbIE W3MEHEHUS B
ouocdepe. ['modaabHBIEC IKOTOTUYECKUE TTPOOTIEMBI.

CocyuiecTBoBaHuE PUPOJIbI U 4YeJIOBEYeCTBa. CoxpaHneHnue
OuopazHooOpa3usi Kak  OCHOBa  yctoWumBocth  Ouocdeprl. OcHoBa
pPAlMOHAJIBHOTO YTMPAaBJIEHUS MPUPOAHBIMU PECypcaMy M UX HCIOJIb30BaHUE.
JlocTrxkeHrs OUOJIOTUM U OXpaHa IPUPO/IBI.

JemoncTpanum:

IToptpetsl: A. JIxk. Tencau, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuupl u cxemol: «IlumeBelie nenuy», «bUOIEHO3: COCTAB U CTPYKTYpay,
«IIpuponnbie cooOiectBay, «llenu nuranusy, «IKONIOrHUYECKas MUPAMUJIAN,
«buochepa u  yemoBek», «IKocUCTEMa IIMPOKOJUCTBEHHOIO  Jiecay,
«JKocucTeMa XBOMHOro Jeca», «buoleHO3 BomoOEMay, «ATPOLIEHO3Y,
«IIpumepHBIE aAHTPONOTEHHBIE BO3NEHUCTBUS Ha npupoay», «Baxuenmme
MCTOYHMKH 3arpsi3HEHUs BO3JyXa W I'PYHTOBBIX BOI», «[louBa — BaxHeimias
coctaBisitonias ouocdeps», «DakTopbl nerpaganuud NouBy, «llapHUKOBBIMA
apdexr», «DakTopsl paAMOAKTUBHOIO 3arpsizHeHus Ouocdepb», «OOmas
CTpyKTypa Omochepnr», «Pacnpoctpanenne xu3nu B 6mochepe», «O30HOBBII
sKkpaH ouocdeps», «KpyroBopot yriepoaa B 6uochepe», «KpyroBopot azora B
IPUPOICH.

OO6GopynoBaHue: MoJeIb-anIIuKanus « Tunuaabsie OMOIeHO3bI», TepOapuit
«PacturenbHble  coobOmiecTBa», Koulekuuu — «buouenos», «Bpenurenu
BOKHEUIIUX CEIbCKOXO3SHUCTBEHHBIX KYyJIbTYp», TepOdapuu ¢ KOJUICKIIUU
pacTeHUM U >KUBOTHBIX, MPUHAJICKAIINE K PA3HBIM SKOJOTUYECKUM TpyIIam
onHoro Buaa, KpacHas xkuura Poccuiickoit ®enepaiuu, u300paxeHUs
OXpaHsEeMBIX BUJIOB pacTeHui " KUBOTHBIX.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOTPAMMBI 110
bMOJIOTMN HA BA30OBOM VYPOBHE CPEIHEI'O OBIIEI'O
OBPA30OBAHNMA

Cornacio ®I'OC COO, ycraHaBIMBarOTCA TPeOOBaHMS K PE3yJIbTaTaM
OCBOCHHUS OOYYarOIIUMHUCS TMPOrpaMM CpeaHero oOImero o0Opa3oBaHUS:
JUYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JTMUHOCTHBIX pe3yiabTaTOB OCBOCHUS mpeamera «buonorus»
BBIJICJIEHBl  CJIEAYIOIIME  COCTaBISIOIIME:  OCO3HAHME  OOYy4YaroIMMMCS
POCCUHCKOW TPa)KIaHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO,
CaMOCTOATENLHOCTH U CaMOOIPEEICHUI0, HAJTUYMEe MOTHUBAIMM K OOYUYEHHUIO
OMoJIOTHH, LIeJICHANPABICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUN JIMYHOCTH HA
OCHOBE KIKOYEBBIX LEHHOCTEW W HUCTOPUYECKUX TPAAUIUNA Pa3BUTHS
OWOJIOTUYECKOTO  3HAHWSA, TOTOBHOCTH M  CIOCOOHOCTh  OOYyYaromuxcs
PYKOBOJACTBOBATbCSI B CBOEH  JEATEIBHOCTH  LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKaMH, MPHUCYIIMMHU CHUCTEME OMOJOTHYECKOro OO0pa3oBaHUsl, HAIWYUE
HKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIIOCOOHOCTH CTaBUTh LIEJIM U CTPOUTH
YKA3HCHHBIE TIJIAHBI.

JInyHOCTHBIE PE3yJIbTaThl OCBOCHUS IpeaMeTa «bHOJIOrus» JOCTUTar0TCs
B €IMHCTBE y4eOHON M BOCIMTATENHLHON JAESITEIIbBHOCTH B COOTBETCTBUU C
TPAJAULMOHHBIMU POCCUHWCKUMHU  COLMOKYJIBTYPHBIMHM, HCTOPUYECKUMHU U
JTlyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMUA B OOIIECTBE MPaBWIAMHU U
HOpPMAaMHM  TOBEJIEHUS M  CIHOCOOCTBYIOT  IpoLieccaM  CaMOIO3HAHUSA,
CaMOBOCITUTaHUSA U CAMOPAa3BUTHS, PA3BUTUSI BHYTPECHHEN MO3UIUMU JIMYHOCTH,
aTPUOTU3MA, YBAXKEHUA K 3aKOHY M IIPABONOPSAKY, YEJIOBEKY Tpyla H
CTaplieMy IOKOJICHHIO, B3aUMHOIO YBaXKECHHS, OEpPEKHOr0 OTHOIICHUS K
KyJIbTYpPHOMY HAacJI€OUI0 MW TPagulHUsIM MHOTOHAIMOHAJIBHOTO Hapoja
Pocculickon @enepanuu, Npupoae U OKPYKAIOLIEH Cpeae.

JInaHOCTHBIE pPE3yNbTaThl OCBOCHUSA YyueOHOTo mnpeameTra «buomorus»
JIOJKHBI ~ OTpakaTb  TOTOBHOCTh M CIOCOOHOCTh  OOYyYarolIuXcs
PYKOBOJICTBOBAThCS CPOPMUPOBAHHON BHYTPEHHEH MO3UIMEN JIMYHOCTH,
CUCTEMOW IEHHOCTHBIX OPHUEHTALMM, MO3UTUBHBIX BHYTPEHHUX YOEXKICHUH,
COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO  OOIIECTBa,
paclIMpeHue >KU3HEHHOI'O OIbITa W ONbITAa JEATEIBHOCTH B IMPOLECCe



peaM3ali OCHOBHBIX HANPAaBJICHUN BOCIUTATEIIBHOU NESATEIBHOCTH, B TOM
YUCJIE B YACTH:
1) rpaxaaHCKOr0 BOCIIMTAHMS:

chOpPMHPOBAHHOCTh  TPAKIAHCKOW  TMO3UIMHM  OOYYaIOmerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O YJIEHAa POCCUUCKOT0 OOIIECTBRA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW JE€SITEIBHOCTH NPU CO3/IaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUeOHbIX U TO3HABATEIbHBIX 3a]1a4, BBIIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OINpPEACNIATh COOCTBEHHYIO MO3UILHUIO IO OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YUYUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTh KOHCTPYKTUBHOIO
B3aMMO/JICUCTBUS JIIO/ICH C Pa3HBIMU YOCXKACHUSMHU, KYJIbTYPHBIMU [IEHHOCTAMU
Y COLMAJIBbHBIM MOJIOKEHUEM,;

TOTOBHOCTb K COTPYIHHMYECTBY B IPOLIECCE COBMECTHOI'O BBIIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX M MCCJIEAOBATEIbCKUX 3a7a4, YBAKHUTEIHHOTO
OTHOIIEHUS! K MHEHHIO OIMOHEHTOB TPH OOCYXIEHWU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOW U BOJIOHTEPCKOM JIESATEIBHOCTH;

2) IaTPUOTHUYECKOI0 BOCIIUTAHMSA:

c(hOopMHUPOBAHHOCTH POCCUHCKOU TrPaXKIaHCKOHU UJICHTUYHOCTH,
MaTPUOTU3MA, YBAKEHUA K CBOEMY HApPOJy, YyBCTBA OTBETCTBEHHOCTH IEpE]l
Ponunoi, roproctu 3a cBOWM Kpail, cBOX PoanHy, CBOW S3BIK U KYJBTYpY,
IPOIJIOE U HACTOSIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LUEHHOCTHOE OTHOUIEHHWE K NPUPOJHOMY HACIEIUI0 M IaMSITHUKaM
MPUPOABI, NTOCTHXKEHUAM Poccun B Hayke, MCKYCCTBE, CHOPTE, TEXHOJOTHSX,
TPyAe;

CIIOCOOHOCTh OIIGHUBATh BKJIAJ] POCCHUCKHX YYEHBIX B CTAHOBJIICHHE H
pa3BUTHE OHOJOTHU, MOHUMAHWS 3HAYEHHUS OMOJIOTMM B TMO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaenHas yoexxaéHHOCTh, TOTOBHOCTh K CITy:K€HHUIO U 3amure OTedecTna,
OTBETCTBEHHOCTh 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HaHHE TyXOBHBIX LICHHOCTEN POCCUIICKOTO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAThH CUTYAlUI0 U MPUHUMATh OCO3HAHHBIC PEUICHUS,
OPUEHTHUPYACH HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;



OCO3HaHHE JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJMTENSIM, CO3JIAHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO IPUHATHUS LEHHOCTEN CEMENHOMN )KU3HU B COOTBETCTBUMU C
TpaguuuamMu Haponos Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MUY, BKIIOUAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHU;

IMOHUMAHUE SMOLMOHAIBHOTO BO3JIECUCTBUA KUBOW IMPUPOABI U €€
LEHHOCTH;

FOTOBHOCTh K CAaMOBBIPQXXEHHUIO B Pa3HBIX BUAAX HUCKYCCTBa, CTPEMIICHUE
IPOSIBIATH KAUECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusnyeckoro BocnuTaHus, (POPMHUPOBAHUS KYJILTYPbI 310POBbS U
IMOIMOHAJIBLHOIO 0JIarONmoJy4Yns:

NOHMMAaHWE W peanu3alus 3J0pOBOro M 0e30macHoro obpasa >KU3HU
(3mopoBoe  TmHUTaHWE, COOJIOJIEHWE TUTHEHHUYECKUX TPaBWI W HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), O€pPEKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 37J0POBBIO;

MMOHMMAaHUE [IEHHOCTU TMPaBUJI HWHIUBUAYAIBHOTO M KOJUJIEKTUBHOIO
0e30MacHOr0 TMOBEJCHUSI B CUTYaIUsAX, YTPOXKAIOMIMX 30POBBI0 U JKU3HU
JIIOJICH;

OCO3HAHMUE  TOCIAEACTBUM W  HENPUATUS  BPEIHBIX  MPUBBIUCK
(ynotpeOneHust ankoroisi, HAPKOTUKOB, KypEeHHUs);

6) Tpy10BOI0 BOCIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE [IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOM AEATEIbHOCTH TEXHOJIOTMYECKOW U COLMAJIbHON
HaIpaBJIeHHOCTH, CIIOCOOHOCTD WHUIIMUPOBATH, MJIAaHUPOBATH u
CaMOCTOSITEJILHO BBITIOJIHAThH TaKylO JAESTEIbHOCTD;

MHTEpPEC K pasnu4yHbiM cdepaMm mnpodhecCUOHATBHOM JIeATeTLHOCTH,
yMEHHUE COBEPILATh OCO3HAHHBIN BHIOOp OynyIieit npodeccuu U peain30BbIBaTh
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHWIO M CaMOOOpa30BaHUIO Ha
MPOTSKEHUN BCEU JKU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTHYECKU II€JIeCO00pa3HOE OTHOIIECHHWE K MPUPOJE KAK HCTOYHHUKY
’KU3HU Ha 3emiie, OCHOBE €€ CyLIECTBOBAHUS;



MOBBINICHUE YPOBHS HKOJIOTHYECKON KyJIbTYPBI: MPUOOPETEHHE OIbITa
TUTAHUPOBAHUS TIOCTYIIKOB M OIEHKA WX BO3MOXKHBIX ITOCIEICTBUN st
OKPY’KarOIIEU CPEBI;

OCO3HaHME TI00aTFHOTO XapaKTepa YKOJOTHISCKUX MPOOIeM M IMyTel X
pEIICHMST,;

CIIOCOOHOCTh HCTIOJIB30BaTh MPUOOPETAEMBbIE MPU H3YYCHHH OHOJIOTHH
3HaHWSA W YMEHHS TPHU PEHICHHH NpoOJieM, CBS3aHHBIX C palMOHAIbHBIM
MPUPOJIOTIOIb30BaHUEM  (COOJIIOZICHUE TIpaBUJl  TOBEJAEHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HA COXpPAaHEHWE PABHOBECHUS B DKOCHUCTEMAaX, OXPaHy BHIIOB,
IKOCHCTEM, Orochepsl);

aKTUBHOC HEMPHATHE JCHCTBHM, NPHHOCAIIMX BpEl OKpY)KaroIIen
PUPOTHOM CpeJie, YMEHHE MPOTHO3UPOBATh HEOIArOoNpUATHBIC IKOJIOTUYECKUE
MOCJIC/ICTBHSI MPETPUHUMAEMBIX JECHCTBUN W TIPEIOTBPAIIATh UX;

HAJMYME PAa3BUTOTO OKOJOTUYECKOTO  MBINUICHUS, OKOJIOTHIECKON
KYJIbTYpbI, OIbITA ACSTEIHHOCTA SKOJOTMUECKOW HAMPABICHHOCTH, YMEHHS
PYKOBOJICTBOBAThCS IMH B ITO3HABATEIHPHON, KOMMYHHKATUBHOM ¥ COLMATHHOU
MPaKTUKEe, TOTOBHOCTH K YYacTHUIO B TPAKTUYCCKOH  JEATEIbHOCTH
HKOJIOTUYECKON HANIPABICHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHMSA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHOHN MPAaKTHKH, OCHOBAHHOTO Ha JHAJIOTE
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIHTYPHOM
MUDE;

COBEPIIICHCTBOBAHKE SI3BIKOBOW M YHTATEILCKOW KYJIBTYPHI KaK CpPeICTBa
B3aMMOJICHCTBHS MEXIY JIFOJbMH U TIO3HAHUS MHPA;

NOHMMaHue crnenu(uKd OWOJIOTUM KaK HAyKH, OCO3HAHHs €€ poJid B
(hOpMHPOBAHUM PAITMOHATILHOTO HAYYHOT'O MBIILICHUS, CO3JaHUH IIEIOCTHOTO
MIPEICTABIICHUS] 00 OKPYXAIOMEM MUPE KaK O €IUHCTBE MPHUPOIBI, YEIOBEKA U
oOI1ecTBa, B MO3HAHWUU TMPUPOJHBIX 3aKOHOMEPHOCTEH M pPEIIeHUH MpoOIemM
COXpPaHEHUs IPUPOTHOTO PABHOBECHS;

yOXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH ISl COBPEMEHHOM ITUBHITA3AIINH:
oOecrieueHnsT HOBOTO YPOBHS Pa3BUTHS MEIUITMHBI, CO3TaHUE TIEPCTICKTUBHBIX
OMOTEXHOJIOTHIA, CIIOCOOHBIX pemaTh PECYpCHBIE TPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBIXOJA U3 TJIOOAIBHBIX YKOJIOTHYECKUX MPOOIeM
u olecreyeHHus Tmepexofa K YCTOWYMBOMY pPa3BUTHIO, paIlMOHAIHLHOMY
HCITOJIb30BAHUIO TPUPOIHBIX PECYpCOB U (OPMHPOBAHUIO HOBBIX CTAHIAPTOB
KHU3HU;



3aMHTEPECOBAHHOCTh B IOJYYEHHMHM OHOJOTMYECKUX 3HAHMM B LEJAX
MOBBIIIEHUS] OOIIEH KyJNbTyphl, €CTECTBEHHO-HAyYHOW TIPaMOTHOCTH, Kak
COCTaBHOM  uyacTu  (QYHKIMOHAJBHOW  TPaMOTHOCTH  OOyYaroluxcs,
dbopMupyemMoii mpu U3y4eHun OHOIOTHH;

MOHMMAaHHWE CYIIHOCTH  METOJOB  TIO3HAHMS, HCIOJb3YEeMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIB30BaTh IMOJydyaeMble 3HAHMS IS
aHaIM3a U OOBSICHEHUS SIBIICHUI OKPY)KAIOLIETO MUpPA U MPOUCXOASIINX B HEM
W3MEHEHUH, YMEHHE JelaTh 00OCHOBAaHHBIC 3aKIIOYCHHS] HA OCHOBE HAyUYHBIX
(aKkTOB ¥ UMEIOIIMXCS TaHHBIX C IIEIBIO MOIYYCHUS JOCTOBEPHBIX BHIBO/IOB;

CHOCOOHOCTh CAMOCTOSTEIBHO MCIOJIB30BaTh OMOIOrMUECKUE 3HAHUS AJIs
pereHust MpoOJieM B peallbHBIX JKU3HEHHBIX CUTYaIUSX;

OCO3HAHME IIEHHOCTH HAYYHOH JEATENIbHOCTH, TOTOBHOCTh OCYIIECTBIISAThH
MPOEKTHYIO ¥ HCCIIEA0BATEIBCKYIO IEATEILHOCTh MHANBUIYAILHO U B TPYIITIE;

TOTOBHOCTh M CIHOCOOHOCTH K HENPEpPHIBHOMY OOpa3oBaHHUIO U
caM000pa30BaHUIO, K aKTUBHOMY IOJyUYEHHUIO HOBBIX 3HaHHUM M0 OMOJIOTUU B
COOTBETCTBUH C )KM3HEHHBIMU OTPEOHOCTIMH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaThl ~ OCBOEHHUS  y4yeOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYMMbIE i1 (OPMUPOBAHUS MHPOBO33PEHUS
oOyyJarommxcsi  MEXAUCIUIUIMHAPHBIE  (MEXIpPEAMETHBIE)  OOIIEeHAYYHBIC
MOHATHUS, OTPAKAIONINE IEITOCTHOCTh HAYYHOW KapTUHBI MUpa U CHEHUPUKY
METOJIOB I[I03HAHUS, WCIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO,
AHEpPrusd, SIBJICHHUE, MPOLECC, CUCTeMa, HAy4YHBbIM (hakT, MPUHINI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIeJoBaHUE, HAONIOJCHHE, H3MEpEHUE,
OKCIEPUMEHT W JAPYruX),  YHHUBEpcajdbHble  y4eOHBIE  JCHCTBUS
(mo3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC, PETYJISITHBHBIC), O0OCCIICUNBAIONITNE
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAMOTHOCTH W COIMATBHOM KOMIIETEHITUU
oOy4Jaronmxcsi, CrIOCOOHOCTh OOYy4YaloIIMXCS  MCIOJIb30BaTh  OCBOCHHBIE
MEXKIUCIMUIUVIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCAJIbHBIC
y4eOHBbIE IEMCTBUS B TO3HABATEILHON U COLIMAIILHOM MPAKTHUKE.

MeranpeaMeTHbIE pe3yabTaThl OCBOEHUS MPOrPaMMbl CPEJHErO OOIIEro
o0pa30BaHUs TIOJDKHBI OTPaXKaTh:

OBjaajenne yYHUBEPCAJbLHBIMH  Y4eOHBIMH  TO3HABATEJILHBIMU
AefCTBUSIMM:

1) 6a30Bble JJOrHYecKHUe AeHCTBHS:



CaMOCTOATENFHO  (POpMyIHMpOBaTH M aKTyalIH3UpoOBaTh MpoOJIeEMy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh MPU OCBOCHUU 3HAHUUN MPUEMBI JIOTUYECKOTO MBIIUICHUS
(ananmu3a, cuHTE3a, CpaBHEHMA, Kiaccudukamuu, 0OO0OIIEHHUs), PACKPHIBATh
CMBICI OMOJIOTMYECKUX TMOHATUM (BBLAENATh HMX XapaKTepHbIC MPU3HAKH,
YCTaHAaBJIMBATh CBSI3U C IPYTUMU MOHSATUSIMU);

ONpENeNsITh LENU JEATeNbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH UX
JOCTHKEHUS, COOTHOCUTHb PE3yJbTaThl JEATEIBHOCTH C IOCTaBJICHHBIMU
LETISMU;

UCIIOJIb30BAaTh OMOJIOTUYECKHE TOHATUS [JIi OOBSCHEHUS (PAKTOB U
SIBJICHUW KUBOM ITPUPO/IBI;

CTPOUTH JIOTMYECKUE paCCYyXACHHUS (UHIYyKTUBHbBIC, IEIyKTUBHBIC, IO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKITFOUCHUS,

MPUMEHATh  CXEMHO-MOJIETIbHBIE  CpElICTBa Il  MPEJICTABJICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOIICHHM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX,
a TaKkKe TMPOTUBOPEYMH Ppa3HOTrO poOJAa, BBISBICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUETOM aHaINu3a UMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTb, OIEHUBATH COOTBETCTBHE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUN IESITEIHHOCTH;

KOODAMHUPOBAaTH U BBINOJHATH PabOTy B  YCIOBUAX PEAJIbHOIO,
BUPTYAJIBHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;

pa3BUBaATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE HeiiCTBUSA:

BJIAJICTh ~ HaBBIKAMH  Y4EOHO-HCCJIEJIOBATEICKOMW U MPOCKTHOU
NESATENHHOCTH, HABBIKAMHM  pa3pemieHuss MpoOJjeM, CIOCOOHOCTHIO |
TOTOBHOCTBIO K CaMOCTOATEIIbBHOMY IMOMCKY METOJIOB PEIICHUSI MPAKTHUYECKUX
3a/lay, MPUMEHEHHIO PA3IMYHBIX METOJIOB MTO3HAHUS;

HCIIOJIB30BaTh Pa3IMYHbIC BHUJBI JCATEILHOCTA MO TMOJYYEHUIO HOBOIO
3HAHWS, €r0 HWHTEPIPETAIluU, MPeoOpa30BaHUIO W TMPUMEHCHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIC TIPU CO3/TaHUH YICOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpoBaTh  HAYYHBI  THUN  MBIIUICHUSA,  BJIAJETh  HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSIMHU U METOJIAMU;

CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a/layd B 00Opa3oBaTEIbHOM
NESATENIbHOCTU U )KU3HEHHBIX CUTYaIUsX;



BBISIBJISITH IIPUYMHHO-CIIEICTBEHHBIE CBSI3W M aKTYaJU3UpOBATH 3ajauy,
BBIJIBUraTh TUIOTE3Y €€ PEIlEHUs, HAXOIUTh apryMEHThI JJIs J1I0Ka3aTejlbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBAaTh IIOJYYEHHbIE B XOJI€ PEIICHMS 3aJaud pPe3yJIbTaThl,
KPUTUYECKH OLIEHHBAaTh HX JOCTOBEPHOCTb, IPOrHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, OLIECHUBATh IPUOOPETEHHBII OIIBIT;

OCYUIECTBJIAThH LEJICHANPABICHHBIA MOUCK MEPEHOCA CPEJICTB U CIOCOOOB
JEHCTBUS B TPOPECCUOHABHYIO CPENY;

YMETb MEPEHOCUTh 3HAHMS B MO3HABATEJbHYIO U MPAKTHUYECKYIO0 00JacCTH
KU3HEAEATEIbHOCTH;

YMETb HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX [IPEIMETOB;

BBIJIBUTaTh HOBBIE UJIEU, ITPEAJIaraTh OpUTrMHAIbHBIE MOAXObI U PELICHHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JOIYCKAIOIINE AIbTEPHATUBHBIE PEILICHUS.

3) paboTa ¢ unpopmaunmeii:

OPUEHTHPOBATbCS B PA3NMUYHBIX HCTOYHMKAX MHPopManuu (TeKcre
y4eOHOro 1ocoOusl, Hay4YHO-MOMNYJSIPHON  JUTEparype, OHOJOTHMYECKHX
CIIOBAapsAX M CHPABOYHMKAX, KOMIIBIOTEPHBIX Oa3ax JaHHbIX, B HHTepHerte),
aHAJIM3UPOBaTh WH(OOPMALIMIO PA3NUYHBIX BHIOB U (OPM MPEICTaBICHUS,
KPUTHUYECKH OLEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyJIMpPOBATH 3alPOCHl U IPUMEHSTH PA3JIUYHbIE METO/bI IIPH MIOUCKE U
orbope Ouonoruyecko uHPOpMAIMK, HEOOXOIAUMOM JJisl  BBIIOJTHEHUS
y4eOHBIX 3a/1a4;

npuoOpeTaTh OMBIT KUCIIOJIB30BAHUA MH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOIMM, COBEpIIEHCTBOBAaTh KYJIbTYPY AaKTUBHOTO HCIOJIb30BaHUS
pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOATENbHO  BBIOMpATh ONTUMAIbBHYIO (OpPMY MpPEACTaBICHUS
Oouonoruueckoi uHPopManuu (cxembl, TpaduKH, TUATPaMMBbl, TaOIUIBI,
PUCYHKH U APYroe);

UCMOJIb30BaTh HAYUYHBIM S3bIK B KAauecTBE CpeAcTBa INpu padboTe ¢
Ouonornyeckod wuHGOpMaIMEd: TPUMEHATh XUMUYECKUe, (U3HMUYECKUE U
MaTeMaTHYECKHUEe 3HaKH U CUMBOJIBI, (OpMyJibl, aO0OpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoO0pa3oBBIBATh  3HAKOBO-CHMBOJHMYECKHE  CPENICTBA
HarJIsHOCTH;

BIaJ€Th HaBbIKAMHM  pAClO3HABaHUS M 3allUThl  MH(OpMAaIUH,
MH(}OpMAMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgiaieHHe YHHBEPCAJbHBIMU KOMMYHUKATHUBHBIMU 1€ CTBUAMM:

1) oOmenme:



OCYIIECTBIISITh KOMMYHHUKAllUM BO BceX cdepax KU3HU, AaKTHUBHO
y4acTBOBAaTh B JIMAJIOT€ WJIM JUCKYCCHUU IO CYIIECTBY OOCYX/IaeMOW TEMbl
(ymMeHue 3amaBaThb  BOIIPOCHI, BBICKA3bIBATh CYXKJIEHHUS OTHOCHUTEIHHO
BBITIOJIHEHNS TIPEJIaracMoM 3a/1aud, yYUThIBATh UHTEPECH U COTJIACOBAHHOCTH
MO3ULUNA JPYTUX YYACTHUKOB JHAJIOrA UM JUCKYCCHUH);

pacrno3HaBaTh HeBepOajbHbIE CpeACcTBa OOILICHUS, MOHMMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3ZHUKHOBEHUS KOH(MIUKTHBIX CUTYaIlUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CIOcO0aMu OOLICHHS M B3aUMOACHUCTBUSA, TOHUMATh
HAMEpPEHUs JPYTUX JIIOJEH, IMPOABIATh YBAXUTEIBHOE OTHOLICHUE K
co0eceTHUKY U B KOPPEKTHOU Popme (HopMyTupoBaTh CBOM BO3PAKEHNUS,

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesiTeJIbHOCTD:

IIOHMMAaTb WM MCHOJIB30BAaThb  IPEMMYIIECTBA  KOMAaHIHOM U
UHAUBUIYAbHOM paboOThl TpU  pelIeHWH OHOJIOTMYECKOW  MpOOJIeMBbl,
000CHOBBIBaTh HE00X0AMMOCTh IPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICUCTBUS P pEUICHUHU YU4eOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEHUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaKJI0I'0 YJICHA KOJIJIEKTUBA;

OPUHUMATh LEJIM COBMECTHOM JESATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJAMHUPOBATH JIEMCTBUS MO €€ JNOCTUKEHUIO: COCTABJIATH IUIAH JECUCTBUU,
pacupenensaTh pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh PE3yibTaThl
COBMECTHOU padoThI;

OLIEHMBATh KA4e€CTBO CBOETO BKJIAJa M KaXXJOr0 y4aCTHMKA KOMaHIbl B
001t pe3ysbTatT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipeuiaratb HOBBIE IPOEKTHI, OLICHUBATH HJIEH C ITO3UIMU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBIJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OBJ1aleHH e YHUBEPCAJIbHBIMHU PEryJITUBHBIMU JeiCTBUSIMM:

1) camoopranu3amnus:

MCIIONIb30BaTh OMOJIOTUYECKUE 3HAHUA MJS BBIIBICHHUS MPOOIEeM M UX
pelleHuUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUIX;

BbIOMpATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHWM 1EJIEBbIE U CMBICIOBBIC
YCTAHOBKH B CBOMX JEHCTBHAX U MOCTYNKAX [0 OTHOLIEHUIO K )KUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;



CaMOCTOSITEJIbHO ~ OCYIIECTBJIATH  II03HABATEIBHYIO  JCATEIBHOCTD,
BBISIBJISITH  IIPOOJIEMBI, CTaBUTh U (POPMyIHpOBaTh COOCTBEHHBIE 3aJaud B
00pa30BaTeIbHON IE€ATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENIbHO COCTABJISITh IUIAH pELIEHUsT MpoOJeMbl C  Y4ETOM
MMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CUTYyallUsM;

pacliupsTh ~paMKU  ydyeOHOro IpeiMeTra Ha  OCHOBE  JIMYHBIX
IIPEAIIOYTECHUH;

JenaTh ~ OCO3HAHHBIM  BBIOOp,  apryMEHTHPOBAaTH  €ro,  Opathb
OTBETCTBEHHOCTb 34 PELIECHHUE;

OLIEHUBATh IPUOOPETEHHBIN OMBIT;

CHO0CcOOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBICHUIO IIMPOKOW 3PYIULUH B
pa3HbIX 00JIACTSIX 3HAHWM, MOCTOSHHO IMOBBIIIATH CBOM 0Opa3oBaTENbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAMOKOHTPO.JIb:

JaBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJITATOB LIENSAM;

BJIQ/JIETh HABBIKAMHM TIO3HABATENbHOM peQuieKcMH KaK OCO3HaHUSA
COBEPLIAEMBIX JCUCTBHUM M MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YIbTATOB H
OCHOBAHUM, UCIIOJIB30BaTh NMPUEMBI pediieKcun I OLICHKU CUTYyalluH, BbIOOpa
BEPHOTI'O pELICHNS,

YMETh OLEHHUBATh PUCKH W CBOEBPEMEHHO NPHUHUMATh PEMIEHUS IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHUBBI M apryMEHTBbl IPYIMX IIPU AHAINU3E DPE3YJIbTAaTOB
NEATEIILHOCTH;

3) npuHsATHE ce0sl U APYTrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHUBBI M apryMEHTBhl JIPYIMX IPH AHAINU3E PE3YJIbTAaTOB
NEATEIIbHOCTH;

IpU3HABaTh CBOE IIPABO U MPABO JIPYTUX HA OLUIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € TO3ULIUU JPYTrOro YeIoBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmerHble pe3ynbraThl ocBoeHMs nporpammbl COO 1mo O6MOJ0rUMM Ha
0a30BOM YpOBHE BKJIOUAIOT cheuuduueckue a1 ydeOHOro IpenMera
«buonorus» HaydyHble 3HaHHUS, YMEHUS M CHOCOOBI JEHCTBUN MO OCBOEHHIO,
UHTEpPIpEeTallud M NpeoOpa30BaHUIO0 3HAHWM, BHUABI JESITEIBHOCTH IO



MOJIYYCHUIO HOBOTO 3HAHUS M MPUMEHEHUIO 3HAHUN B PaA3IMYHBIX Y4EOHBIX
CUTyalusAX, a TakK€ B pEaJbHbIX KXU3HEHHBIX CUTyalUsAX, CBSI3aHHBIX C
Oouosiorueii. B mporpaMmmMe npeaMeTHbie pe3ybTaThl MPEACTABICHBI MO TOJlaM
oOy4eHwUsI.

[IpeameTHbIE pE3ynbTaTHl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJKHbI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MeCT€ M poJu OHUOJOTUU B CHCTEME
HAy4YHOTO 3HAHHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYUYHOW KapTUHBI MUpa U HAy4YHOTO MHUPOBO33PEHUs, O BKIAJe
POCCHUHCKUX H 3apyOCKHBIX YYEHBIX-OMOJIOTOB B pPa3BUTHE OHOJIOTHH,
(GyHKIMOHATBLHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEeIICHUs] )KU3HEHHBIX 3a]1ay;

YMEHHUE PaCKpBIBATh COJEpKaHUe OMOJIOTUYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (0OMEH BEHIECTB M MpEBpaIllCHHE
SHEPruM), TrOMeocTa3 (CaMOperyysiius), ypOBHEBas OpraHu3alus MKUBBIX
CUCTEM, CaMOBOCIIPOU3BEICHUE (penponykuus), HACJIEICTBEHHOCTb,
U3MEHYUBOCTb, POCT U PA3BUTHE;

YyMEHHE u3jaratb OUOJOTUYECKHEe Teopuu (KJIETOYHasi, XPOMOCOMHasl,
MyTaIlMOHHAsI, TCHTpajdbHAs JOTMAa MOJEKYJsIpHOW Owuosoruu), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyeHust (0 HeHTpax MHOIooOpas3usi u
MPOUCXOXKIEHUSI KylbTypHbIX pactenuir H. . BaBunona), omnpenenarsb
IPAHULbI UX IPUMEHUMOCTH K KMBBIM CUCTEMAM;

YMEHHE BJIaJCTh METOJaMU HAYYHOTO MMO3HAHUs B OMOJIOTUH: HAOII0/ICHHUE
Y ONMCAHME KUBBIX CUCTEM, ITPOLIECCOB U SIBJICHUHN, OpraHU3allus U MPOBEICHUE
OMOJIOTUYECKOTO  OKCIEPUMEHTa, BBIJIBIDKCHHE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIYy HCCIEAYEMbIMU BEIIMYMHAMHU, OOBSICHEHUE MOJTYYEHHBIX
pE3yJbTAaTOB, UCIIOJIb30BAHHBIX HAYYHBIX IMOHATHH, TEOPUNA U 3aKOHOB, YMEHUE
JienaTh BHIBOJIbI HA OCHOBAHUU TMOTYUYCHHBIX PE3YJIbTaTOB;

YMEHHE BBIICIATH CYIIECTBEHHbIE TPU3HAKUA BUPYCOB, KJIETOK MPOKAPHUOT
U DyKapuOT, OJHOKJIETOYHBIX MU MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U MPEBPAILEHUS YHEPTUHU B KIleTKe, (POTOCUHTE3A,
IJIACTUYECKOTO M HHEPreTUYecKoro oOMeHa, XeMOCHHTE3a, MUTO03a, Meno03a,
OIUIOJJOTBOPEHUS, PA3MHOXKEHUSI, HWHIWBUAYAJILHOTO PAa3BUTHUS OpraHu3Ma
(oHTOTEHE3);

yMEHUE MIPUMEHSTH MOTYYEHHBIC 3HAHUSA JJIs1 O0BICHEHUS] OMOTOTHIECKUX
IIPOLIECCOB U ABJIEHUH, JUIsl IPUHATHS IPAKTUUECKUX PELIEHUIN B IOBCEIHEBHOM
KU3HU C LENbl0 oOecriedeHus O€30MacCHOCTH CBOEro 3J0POBbS U 310POBbS
OKpYXKalOlIUX JIIOJIeH, COOJII0JICHUsI HOPM TPAMOTHOTO TIOBEJCHHUS B
OKpY Kalolel MPUpOIHOMN cpeie, MOHUMaHue HEOOXOAMMOCTH HCTIOIb30BAHUS



JOCTHKECHUN COBPEMEHHON OHOJIOTHHM M OMOTEXHOJOTHH JJIs PallMOHAJIBHOTO
IPUPOAOIIOIH30BAHUS;

YMEHHE pelllaTh 3JIEMEHTapHble TEHETHUYECKHUE 3aJa4yd Ha MOHO- H
JUTHOPUIHOE CKPEIIMBAaHUE, CIEMJICHHOE HACIEOBaHUE, COCTABIISITH CXEMBbI
MOHOTMOPUIHOTO CKpPELIMBAaHUs JIJIsl IPEJICKa3aHus HACIEJOBaHUS TPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBIMOJIHATH Jab0paTOpHbIE U MpaKkTUYecKue paboThl, COOMIOAATh
npaBuia npu padbore ¢ yueOHbIM U Ja00PaTOPHBIM 000PYJOBAHUEM;

yMEHUE KPUTHYECKHA OIICHUBATh W WHTEPIPETUPOBATH HWH(HOPMAIIHIO
OMOJIOTUYECKOTO COJIEpXKAHUS, BKIIOYAIONIYI0 IICEBJOHAYYHBIC 3HAHHS W3
pa3NUYHBIX HMCTOYHUKOB (CpeACTBA MAaccoOBOM HMHGPOpMALMM, HAay4YHO-
NOMYJISiPHBbIE MaTepUaibl), ITHUECKUE aCIEKThl COBPEMEHHBIX MCCIIEIOBAHUI B
OuoJioruu, MeIUIMHE, OMOTEXHOJIOTUY;

YMEHUE CO371aBaTh COOCTBEHHBIE THUCHMCHHBIE W YCTHBIC COOOIIEHUS,
0000mass OWoJorHYecKyro HMHGPOPMAIIMIO W3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO MCMOJIb30BATh MOHATUWHBIN anmnapar OUOJIOTHH.

[IpeameTHbIE pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11
KJlacce NOMKHBI OTPAXKaTh:

c(hOpPMHUPOBAHHOCTh 3HAHWUH O MECT€ W pOJH OWOJIOTHU B CHCTEME
HAy4YHOTO 3HAHMUS ECTECTBEHHBIX HAyK, B (OPMUpPOBAHMUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTUHBI MHpa U HAYYHOIO MHPOBO33PEHHUSA, O BKJIAJE
pOCCUHCKUX H 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH,
(GyHKIIMOHATBFHOW TPAMOTHOCTH YEJIOBEKA JIJISl PEIICHUSI )KU3HEHHBIX 33]1a4;

YMEHUE PaCKPBIBATh COJCPKaHUE OMOJOTUYECKUX TEPMUHOB M TIOHSITHIA:
BUJI, TOMyJsAluMsi, TeHO(MOHJ, OBOJIONMSA, JBIXKYIIHE CHIbI ((aKTOpHI)
HBOJIIOIUH, IPUCTIOCOOJIEHHOCTh OpraHU3MOB, BUI000pa3oBaHue,
AKOJIOTHUYECKHE (PAKTOPhI, IKOCUCTEMA, TPOTYIIEHThI, KOHCYMEHTBI, PETyIIEHTHI,
LeNU MUTaHUs, SKOJOTHYeCcKas nupamMuaa, OuoreoreHos, ouocdepa;

yMEHUE H3JIaraTh OMOJIOTMYECKHE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKas TEOpHsl SBOJIOLMU), 3aKOHBI M 3aKOHOMEPHOCTH
(3apoapimeBoro cxojnctea K. M. bapa, uepeqoBaHust TJIaBHBIX HANpaBICHUU U
myteit apomonu A. H. CeseprioBa, yuenust o 6uochepe B. U. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI KX TPUMEHUMOCTH K )KHUBBIM CHCTEMaM;

yMEHHUE BIAJETh METOJIaMU HAyYHOTO IMO3HAHMS B OMOJIOTHUHN: HAOIIOJICHUE
Y ONKMCAHKE KUBBIX CUCTEM, MPOIECCOB U SIBIICHUH, OpraHU3allusl U MPOBEICHUE
OMOJIOTMYECKOTO  IKCIEPUMEHTA,  BBIJIBIDKEHUE  THUIIOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXKIY HCCIEAYEMBIMU BEIIMUYMHAMHU, OOBSICHCHUE TOTYYCHHBIX



PE3yIbTATOB, UCIIOJIH30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH U 3aKOHOB, YMEHUE
JeNIaTh BBIBOIBI HA OCHOBAHUU TOJTYUYCHHBIX PE3YJIHTATOB;

YMEHHUE BBIJCIATh CYIIECTBCHHBIC MPU3HAKUA CTPOCHHS OMOJOTHYECKHUX
O0OBEKTOB: BHJIOB, MOMYJSAIUHA, MPOIYIIECHTOB, KOHCYMEHTOB, DPEIYIEHTOB,
OMOTEOIeHO30B M JKOCHUCTEM, OCOOEHHOCTH TIPOIIECCOB: HACIEICTBEHHOMN
M3MEHYUBOCTH, €CTECTBEHHOTO otbopa, BUI000pa30BaHuUs,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, JEUCTBUS DKOJIOTHYECKHX (AaKTOpOB Ha
OpraHU3MBbl, II€pEHOCa BEIIECTB M ITIOTOKA DJHEPTMH B IKOCUCTEMAX,
AHTPOIIOTCHHBIX M3MEHECHHI B JKOCHUCTEMax CBOCH MECTHOCTH, KPyroBOpOTa
BEIIIECTB U OMOTCOXUMHUUYECKHUX ITUKIIOB B Onocdepe;

yYMEHHE MPUMEHSITH MOJTYYCHHBIC 3HAHUS I OOBICHEHUST OMOJIOTUIECKIX
MPOIIECCOB U SBIICHUH, JIS1 IPUHATHS MPAKTUICCKUX PEIICHUH B MMOBCETHEBHON
KU3HA C TEIbl0 oOecredeHus Oe30MaCHOCTH CBOETO 370POBbS M 3I0POBbBS
OKPYXKAIOIIUX JIIOJeH, COOMIOIEHNsT HOPM TPAMOTHOTO TIOBEIEHUS B
OKpY Kalolel MPUPOIHON cpelie, MOHUMaHue HEOOXOAMMOCTH HCTOIb30BAHUS
JTOCTHKCHHUI COBpEMEHHOU ounonoruu IE paIoHaIbLHOTO
MIPUPOIOTIOIH30BaAHHS;

YMEHUE peIlIaTh »dJIEMEHTAapHBbIC OWOJIOTHYECKHE 3a7add, COCTABISATh
CXEMbI IIEpeHOoca BEUIECTB U SHEPTUU B IKOCUCTEMAaX (L[ENU MUTAHUs);

YMEHHUE BBIMOIHATH Ja0OpaTOPHBIE U MPaKTUYECKHe PaboThI, COOMIOAATh
mpaBuiia Ipu padboTe ¢ yueOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYCCKHU OIICHUBATh W HWHTEPIPETUPOBATH HHGOPMAIIHIO
OMOJIOTUYECKOTO COJEpXKaHUS, BKIIOYAMONIYIO IICEBJIOHAYYHBIC 3HAHHS W3
pa3NUYHBIX HMCTOYHUKOB (CpeACTBA MAacCcOBOM HWHGOpMAIMK, HAyYHO-
NOMYJIAPHBIE ~ MaTepuaibl), pPacCMaTpUBaTh TIJIOOATBHBIE IKOJIOTUYCCKUE
poOJIeMbl COBPEMEHHOCTH, OPMHUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MTO3UIINIO;

YMEHUE CO371aBaTh COOCTBEHHBIE THUCHMCHHBIE W YCTHBIC COOOIIEHUS,
0000mass OWoJorHYecKyro HMHGPOPMAIIMI0 U3 HECKOJbKHX HCTOYHHUKOB,
IPaMOTHO UCIIOJIB30BaTh TOHATUHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HauMeHoBaHHue KoauuecTBO 4acoB
DJIeKTpOHHbIe (LN (ppoBbIE)
n/ pa3iesioB U TeM KonTpoJibHbIe IIpakTH4eckue
Bcero o0pa3oBaTejibHbIE Pecypchl
I NporpamMmel padoThI padoThI
| buonorus kak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
JKuBEIe cUCTEMEI H UX
2 1 https://m.edso00.ru/5ST7SVKFTX
OpraHu3aIus
XUMHYECKHH COCTaB U
3 8 1 https:/m.edso0.ru/YTLWW9JEO
CTPOCHHUE KIIETKH
KusnenesarenbHOCTD
4 A 6 https://m.edsoo.ru/MEETZ2D71
KJIETKHU
PasmuoxeHune n
5 WHIUBUIY AIIbHOE 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
HacaencrseHsocTs u
6 NU3MEHYUBOCTD 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
Cenexkuusi OpraHnu3MoOB.
7 3 https://m.edsoo.ru/2EY34NEHR
OCHOBBI OMOTEXHOJIOTHHA
8 PesepBHOE Bpemst 1 https://m.edsoo.ru/FDBO8R36J
OBIIEE KOJIMYECTBO
1 34 0 4

YACOB I10 [TPOTPAMME




11 KIIACC

HanMmeHoBaHHE KoandecTBO 9acoB
Ne DJIeKTpOHHbIe (LM (ppoBbIE)
pa3ieioB U TeEM KonTpoJbHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
NporpamMMel padoThI padoThI
OBOJIOIOHHAS
1 9 1 https://m.edsoo.ru/7F6R1ZROH
ouoorus
Bo3HuKHOBEHUE U
2 pa3BUTHE KU3HU 9 0.5 https://m.edsoo.ru/OFLS81YBS5
Ha 3eMiie
Opranusmel 1
3 OKpYKaromast 5 1 https://m.edsoo.ru/XNFOD96AA
cpena
Coo0miecTBa 1
4 JKOJIOTHYECKHE 9 https://m.edsoo.ru/WXWAVS56F
CHUCTEMBI
5 Pe3epBHOE BpeMms 2 https://m.edsoo.ru/T3R3IFWNON
OBIIEE KOJIMYECTBO
YACOB I1O 34 0 2.5

[NPOTPAMME




ITIOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
Ne KoanuecTBo yacon
DJIEeKTPOHHbIE
Hara uudgposbie
n Tema ypoka KonTpoibHbIe IIpakTHyeckue
Bcero U3y4eHust o0pa3oBaTejbHbIe
/ paboThI paboThI
pecypcbl
n
! Buornorus B cucreme i 02.09.2026 https://m.edsoo.ru/O2T4D1
HayK uUls
MeTobI MO3HAHUS 09.09.2026
YKUBOU MPUPO/IBI.
[TpakTrueckas padora Ne
) 1 «Mcnionp3oBanue 1 0.5 https://m.edsoo.ru/GAB238
Pa3IUYHBIX METOJIOB MpPHU ’ 60W
U3Y4YCHHUH
OMOIOTUYECKHIX
O0OBEKTOBY
3 Bronornueckne CUCTEMBI, { 16.09.2026 https://m.eds00.ru/A7VOY
IIPOLIECCHI U UX U3YyUCHUE D215
XHWMHUYECKHUI COCTaB 23.09.2026
https://m.edsoo.ru/L17LJ59
4 KkieTku. Boma u 1 oV
MHUHEPAJIbHBIE COIU o
5 Benku. CocTaB u i 30.09.2026 https://m.edso0.ru/V33JNU
CTpOeHHEe OEKOB W5wW
6 DepMEHTBI — 1 0.5 07.10.2026 https://m.edsoo.ru/VBPPPB




OHMOIOTHYeCcKHe
KaTaJan3aTopHI.
JlaGopatopnast pabota Ne
1 «M3yuenne
KaTaJIuTUYECKON
aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl
WM KaTaasbl)»

GCD

14.10.2026 https://m.edsoo.ru/OJ7NFI
7 YriaeBoapl. JIunuasl
T15
g HyKjIeHHOBBIE KUCIIOTEI. 21.10.2026 https://m.edsoo.ru/WOELR
ATO A9B3
Hcropus u meTozsl 11.11.2026
9 https://m.edsoo.ru/JIXQMJ
W3YUYEHHUS KIIETKHU. 0GM3
Knerounas teopust -
10 KiteTka kak nesnoctHas 18.11.2026 https://m.edsoo.ru/XDCLR
’KUBas CUCTEMa AF1Q
Crpoenune 25.11.2026
3YyKapUOTHYECKOU
kneTku. JlabopaTopHas
pabota Ne 2 «3yueHue
1 CTPOEHHUS KIIETOK 0.5 https://m.edsoo0.rui/KZ0O1W5

pacTeHul, )KUBOTHBIX,
rpruOOB U OAKTEPHIA TIO]T
MHUKPOCKOTIOM Ha
TOTOBBIX
MHKpOTpenapaTax u ux

LIY




OIITMCaHHEC»

OOMeEH BELIECTB WU 02.12.2026 https://m.edsoo.ru/LOB313
12
MeTab0IU3M XYZ
dorocunTes. 09.12.2026 https://m.edsoo.ru/V882FD
13
XeMOCHHTE3 GSF
. 16.12.2026 https://m.edsoo.ru/T2LVIE
14 DHepreTUIecKuii 00OMeH
S3L
JKM3HEHHBIN UK 23.12.2026
KJIEeTKU. [leneHue KiIeTKu.
Muro3. JIabopaTopHast
paborta Ne 3
15 Ha6 0.5 https://m.edsoo.ru/CO1INP
«Habmogeane MuTo3a B . WLF4
KJIeTKaX KOHYMKA -
KOpeIKa JyKa Ha
TFOTOBBIX
MUKpOTIpenaparax»
BuocunTes 6enka. 30.12.2026
https://m.edsoo.ru/540F4L
16 Peakuus MmatpuyHoro
7TW
CHHTE3a
17 Tpancisus — 13.01.2027 https://m.edsoo.ru/TFDKD
ounocuHTe3 OeJIKa DWWM
13 Hexknerounsie ¢popmbl 20.01.2027 https://m.edsoo.ru/9PGSSF
JKW3HU — BUPYCHI AJB
19 ®DopMbI Pa3sMHOKEHHUS 27.01.2027 https://m.edsoo.ru/2JL XB4
OpraHu3MoB AOR
20 Meiio3 03.02.2027 https://m.edsoo.ru/SNUXK




0X86

OO6pa3oBaHue 1 pa3BUTHE 10.02.2027
MOJIOBBIX KJIETOK.
Or1010TBOpEHHE.
21 Jlaboparopras pabota Ne 0.5 https://m.edsoo.ru/C291L.4D
4 «/3yueHne CTPOCHUS ' XB38
MOJIOBBIX KJIETOK Ha
TOTOBBIX
MUKpOTIpenaparax»
2 WHuBK Iy ajdbHOE 17.02.2027 https://m.edsoo.ru/MA4TS
pa3BUTHE OPTraHU3MOB L5AD
I'eneTnka — Hayka o 24.02.2027
https://m.edsoo.ru/HESOD
23 HACJIEACTBEHHOCTH 1
768U
U3MEHYUBOCTH
3aKOHOMEPHOCTH 03.03.2027
HACJICTOBaHUS
24 - https://m.edsoo.rw/YYQSG
PU3HAKOB. oWD
MonorubpumHoe
CKpeIllMBaHNe
JurubpuaHoe 10.03.2027
75 CKpeIlMBaHUE. 3aKOH https://m.edsoo.ru/YSNAN
HE3aBUCUMOTO Q65V
HACJIeIOBaHUs MPU3HAKOB
CueruieHHoe 17.03.2027
HacJIeI0BaHue https://m.edsoo.ru/P2SQ5Z
26 0.5
MPU3HAKOB. GN2

JlaGopaTopHnast pabota Ne




5 «M3yuenue
pE3yJIbTaTOB
MOHOTUOPHUIHOTO U
TUTHOPUTHOTO
CKpEUIMBAHUS Y
TpOo30(HITBI HAa TOTOBBIX
MUKpOTIpenaparax»

27

I'emeTnka momna.
HacnenoBanme
MPU3HAKOB, CIEIICHHBIX
C TIOJIOM

24.03.2027

https://m.edso00.ru/3GYGV
47YM

28

N3MeHUYnBOCTB.
Henacnencrsennas
U3MEHYUBOCTD.
JlaGoparopnast pabota No
6. U3yuenue
MOAU(PUKAITHOHHOM
W3MEHYHMBOCTH,
IIOCTPOCHUE
BapHUAIIOHHOTO psJa U
BAPUALIMOHHON KPUBOI»

0.5

07.04.2027

https://m.edsoo.ru/M3MHU
K2VV

29

Hacnencreennas
U3MEHUYUBOCTb.
Jlaboparopuas pabota Ne
7. «AHanu3 MyTalun y
Tp0o30(HITBI HAa TOTOBBIX
MUKpOIpenapaTax»

0.5

14.04.2027

https://m.edsoo.rt/VWT70
DZ8R




21.04.2027 https://m.edsoo.ru/XU9SFS
30 I'eneTnka uenoBexa 1
3GA
PezepBHbIii ypok. 28.04.2027
O00011IeHIE IO TEME
https://m.edsoo.ru/E2IXRS
31 «HacnencTtBeHHOCTE U 1 EB
N3MEHYUBOCTD B
OpraHU3MOB»
1 Cenexiyst Kak HayKa { 05.05.2027 https://m.edsoo.ru/3128P3L
nporece 98
MeToabl ¥ TOCTH)XEHUS 12.05.2027
o https://m.edsoo.ru/JSK30Q6
33 CEJIEKIIUU PACTCHHUI 1 1
WO0J
’KUBOTHBIX
34 BuoTtexHonorus kak i 19.05.2027 https://m.edsoo.ru/TAKI9E
OTpacilb MPOU3BOICTBA 62K
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOTPAMME




11 KIIACC

Ne

KoaunuyecTBO 4acoB

DJIEeKTPOHHbIE
Hara nugposbie
n | Tema ypoka KonTposabusbie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTejbHbIe
/ paboThI paboThI
pecypcbl
n
! DBOJIIOLAS U METOBI €€ i 03.09.2026 https://m.edsoo.ru/6KWQ9
U3YUYECHHUS KBKU
Hcropus passurus 10.09.2026
. https://m.edsoo.ru/OSWC47
2 NpeJCTaBICHUN 00 1
SSX
ABOJTIOIUHN
17.09.2026 https://m.edsoo.ru/TOFAUE
3 MHuKpO3BOITIOLIHS 1
4P
[Honmynsuus kak 24.09.2026
JJIEMEHTapHas €IUHUIA
BUIA U DBOJIIOIIHH. https://m.ed /D3UCL
4 JlabopaTopnast paborta Ne 1 0.5 TS?)Sf HLEES00.0
1 «CpaBHeHUE BUI0B 11O
MOP(OJIOTHIECKOMY
KPUTEPUIO»
JIBMOKyIIIHE CUIIBI 01.10.2026
https://m.edsoo.ru/3EH6CN
5 (3memeHTapHbIe 1 oW1
(haKkTOpBI) FBOTIOLIUN
6 EcrecTBenHbIit 0TOODP U { 08.10.2026 https://m.edsoo.ru/DY32B

ero Gpopmal

UDOO




PeBy.]'ILTaTBI 3BOJIIOIUHN:

15.10.2026

MPUCTIOCOOTICHHOCTD
OpraHu3MOB U
BHUJ1000pa30BaHueE.

7 Jlaboparopras pabota Ne 0.5 https://m.edsoo.ru/WAJHS
2 «Omnucanue ’ TLOB
MIPUCTIOCOOTICHHOCTH
Oopranusma u eé
OTHOCHUTEIBLHOI'O
XapakTepa»

g Hamnpasnenus v mytu 22.10.2026 https://m.edsoo.ru/PI1FI0Y
MaKpO3BOJIOIUU V3

9 HeobpatumocTs 05.11.2026 https://m.edsoo.ru/CLA9V
3BOJIIOLIUN CsJ]

10 Hcropus sKu3HU HA 3eMiie 12.11.2026 https://m.edsoo.ru/MJYY 1
WA METOJBI €€ N3YUYCHUS MVX7
['umoressl 19.11.2026

1 HPOHCXOAKICHIS KH3HH https://m.edsoo.ru/EKNHX

BOS2
Ha 3emie
PasButue xxu3nu Ha 26.11.2026
https://m.edsoo.ru/ECINST
12 3emiie 10 3paM U
F62
nepuoiam
OcHOBHBIE 3TaIIbI 03.12.2026
13 3BOJIFOIIUHN 0.5 https://m.edso0.ru/7K1L.Y0

PaCTUTCIILHOTO U
JKUBOTHOI'O MHpa.

SCT




ITpakTryeckas pabota Ne
1 «3yuenne
HCKOIIAEMBIX OCTaTKOB
pacTeHMii U )KUBOTHBIX B

KOJIEKIHAX)
14 CoBpeMeHHas cucTeMa 10.12.2026 https://m.edsoo.rs/ WSEXN
OpPraHu4YecKoro Mupa 9YAK
5 DBOJIIOLIHS YEJIOBEKA 17.12.2026 https://m.edsoo.ru/ADV3JE
(aHTpOTIOTEHE3) RUE
JIBIOKYIIIHE CHUITBI 24.12.2026
16 (dbaxrops) https://m.edsoo.ru/D7JZM
p BYPQ
aHTpOTOreHe3a
OCHOBHBIE CTaIUA 14.01.2027 https://m.edsoo.ru/14G19M
17
JBOJIFOIIMH YEI0BEKA Q4K
Yenoseueckue pacsl U 21.01.2027
13 https://m.edsoo.ru/XL70QK
MIPUPOJTHBIC aTaNTAIlHH CSPK
YeJI0BEKa
PesepBHBIil ypOK. 28.01.2027
O0001enwe 1Mo TEME
https://m.edsoo.ru/R6L7VY
19 «Bo3HukHOBEHNE U »GB
pa3BUTHE )KU3HU Ha
SemMiue»
04.02.2027 https://m.edsoo.ru/K46KO
20 DKOJI0rus Kak HayKa
N561
91 Cpebl 0OMTaHUS U 11.02.2027 https://m.edsoo.ru/DCOIE
IKOJIOTHYECKUEe (haKTOPhI UIC9




AGuotuueckue GhakTopsbI.
JlaGopatopnast pabota Ne
3. «Mopdomnorudeckue
0COOCHHOCTH pacTeHHM
U3 Pa3HBIX MECT

18.02.2027

https://m.edsoo.ru/G7NF3P

22 OOUTAHUS. 05 INM

JlaGoparopnast pabota No

4. «BausHME cBeTa Ha

POCT U pa3BUTHE

YEepEeHKOB KOJIeycay

25.02.2027 https://m.edsoo.ru/A6Z8M
23 buotnyeckue hakTopsl
GNOR

DKOJIOTHYeCKHue 04.03.2027

XapaKTEPUCTHKU

TOTLY JIALHH. https://m.edsoo.ru/X42J6 A
24 ITpakTuyeckas pabora Ne 0.5 BRN

2 «Iloacuét mIoTHOCTH -

MOIYJIALMM pa3sHbIX

BUJIOB PACTEHUID)

Coo0liiectTBa OpraHn3MoB 11.03.2027 https://m.edso0.ru/0T2K 1P
25

— OHUOLIEHO3 NGZ
%6 DKOJIOIHYECKHE CUCTEMBI 18.03.2027 https://m.edsoo.ru/S1LIRW

(?KOCUCTEMBI) ZMR

OCHOBHBIC TIOKa3aTeIN 25.03.2027
27 9KOCUCTEMBI. https://m.edsoo.ru/NSTEW

OKOoJIOTHYECKHE 0GPE

nupamuabl. CBOKCTBA
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MMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJLHOM

ITPOI'PAMMUBI
10 KVIACC

Koa nposepsiemoro
pesyJbTara

IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMBbI
cpeaHero o6uiero odopa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CHCTEME HAYYHOTO 3HAHHSI €CTECTBEHHBIX HaYK,
B ()OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U HAYYHOTO MHUPOBO33PEHHS; O
BKJIaIe POCCHUMCKMX U 3apyOekHbIX Y4EHBIX-OMOJOrOB B pa3BUTHE OHOJOTMM; (QYHKLIMOHAIBHOM

TpaMOTHOCTH Y€JIOBCKA JJI1 pCUHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJEpKaHUE OMOJOTHYECKUX TEPMUHOB U TIOHATHUHN: JKU3HB, KIETKA, OPraHU3M;
MeTaboim3M (0OOMEH BEIIECTB W MpEBpalleHUE SHEPIrHH), TOMEOocTa3 (CaMOperyysius), ypOBHEBas
opraHu3anys XUBbIX CUCTEM, CAMOBOCIIPON3BCICHUC (pCHPOJIYKHI/Ifl), HaCJI€ACTBCHHOCTh, U3MCHYHUBOCTD,

pPOCT U pa3BUTHE

YMeHue wuznararb OHMOJNIOTMUYECKHE TEOpUM (KJIETOYHAs, XPOMOCOMHas, MyTalMoHHas1), 3akoHbl (I
Menpnensa, T. Moprana, H.J. BaBunoBa) u ydeHus (0 IIEHTpax MHOrooOpasusi U MPOUCXOXKICHUS

KyJIbTypHBIX pacTenuiit H.W. BaBunosa), onpenensTe rpaHUIbI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM

YMenue BJIaZACTh MCTOAAMU HAYYHOI'O ITO3HAHUS B Ounoyiorun (HaGJIIOIIeHI/IC 1 OIIMCAaHHUC KHUBBIX CHCTECM,
nmponeccoB u HBHCHHﬁ; opraHu3anus W IPOBCACHUC OMOJIOrHYECKOI0 9KCIICPUMCHTA, BBIIBUKCHHUC
TUIIOTE3bI, BBIABIICHHC 3aBUCUMOCTH MCEXKAY HCCICAYEMBIMU BCINYHMHAMU, 00BsACHEHHE IMOJTYy4YCHHBIX
PE3YJIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOH)ITI/Iﬁ, TGOpI/Iﬁ N 3aKOHOB; YMCHHC ACJIaTb BBIBOALI Ha

OCHOBaHUU MOJIYUYEHHBIX PE3YJIbTATOB)

YMmenune BBIACIATE CYHICCTBCHHBIC IPU3HAKKW BUPYCOB, KJIICTOK ITPOKAPUOT U DYKAPHUOT, OJHOKJIICTOYHBIX U




MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa BEIIECTB M IMPEBpALICHUS SHEPTUU B
KIIeTKe, (OTOCUHTE3a, TUIACTUYECKOTO0 W IHEPreTHYeCKOoro oOMeHa, XEMOCHHTE3a, MHTO03a, Meio3a,

OIIJIOJIOTBOPEHHUS, PA3MHOXKEHUS, UHAMBUYaJIHHOTO PA3BUTHUS OpraHu3Ma (OHTOTCHE3)

YMeHue MpUMEHSTh TOJTyUYeHHBIC 3HAHUS I OOBSICHEHUS OMOJIOTHUYCCKUX TPOICCCOB W SIBJICHHUMU, IS
MPUHSTHS TIPAKTHYECKUX PEIICHUN B MOBCEAHEBHOW JKM3HH B IENIAX 0OecreueHus: 0€30MacHOCTH CBOETO
3JIOPOBBS M 3[IOPOBBSI OKPY>KAIOIIUX JTIOICH, COONIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKpYKarollen
MIPUPOHON cpesie; MOHMMaHUe HeOOXOAMMOCTH UCITOJIb30BAHUS JOCTHKEHU COBPEMEHHOW OMOJIOTHH 1

OMOTEXHOJIOTUH Ul PallMOHAIbHOIO IPUPOIOTIOIB30BAHUS

VYmenue pemaTtb J3JCEMEHTAPHBIC TI'CHCTUYCCKHE 3agad4d Ha MOHO- U ,Z[I/IFI/I6pI/II[HOC CKpCIIMBaHUC,
CICIITICHHOC HAaACJICAOBAHHUC, COCTaBJIATH CXCEMbI MOHOFI/I6pI/I[[HOFO CKpCIIMBaHUA IJId MPCACKA3aHUsA

HACJIE0BAHMS [IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMONHATH JIA0OpAaTOpPHBIE W TPAKTHYECKHE paboThl, COOMIONaTh MpaBuiaa Mpu padboTe ¢

y4eOHBIM U J1a00opaTOpHBIM 000pPYI0BAHUEM

VYMeHne KpUTHYECKH OLICHMBAaTh W MHTEPIPETUPOBATh MHPOPMALUIO OHMOJOTHMYECKOro COIEpIKaHus,
BKJIIOUAIOLIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHblX HcTouHMKOB (CMMU, HaydHO-IOIyJIIpHBIE

MaTepI/IaJ'IBI); OTUYCCKHEC ACTICKThI COBPEMCHHBIX HCCIICIOBaHUI B 6I/IOJ'IOFI/II/I, MCAMIIUHEC, OHMOTEXHOJIOTHH

10

YMeHne co3naBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHWs, 0000mas OWOIOTHIECKYIO

MH(POPMALIMIO U3 HECKOJIBKUX UCTOYHUKOB, IPaMOTHO HMCIOIH30BAaTh NOHATHHHBIN anmapaT OHOJI0THH




11 KJTACC

Koa nposepsiemoro
pesyJbTara

IIpoBepsiemble MpeIMeTHBbIE Pe3yJIbTATHI 0CBOEHHUsI OCHOBHOI 00pPa30BaTeIbHOI MPOrpaMMBbI
cpeaHero o6uiero odopa3oBaHus

ChopMupoBaHHOCTH 3HAHUI O MECTE U POJIM OUOJIOTUH B CHCTEME HAYYHOTO 3HAHHSI €CTECTBEHHBIX HaYK,
B ()OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U HAYYHOTO MHUPOBO33PEHHS; O
BKJIaIe POCCHUMCKMX U 3apyOeXHbIX Y4EHBIX-OMOJOrOoB B pa3BUTHE OHOJOTMM; (PYHKLIHMOHAIBHOM

TpaMOTHOCTH Y€JIOBCKA JJIs1 pCUHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COAEp)KaHHUE OMONOTMYECKUX TEPMHHOB M MOHSTHI: BHUI, MOMYJSAIUs, TeHO(OH,
OBONIONMSA,  JABWXKyIME  CWibl  ((akTOphl)  DBOJIOIHMH,  MPUCIOCOOICHHOCTh  OPraHU3MOB,
BUI000pa30BaHue, SKOJIOTHIECKHE (PaKTOPHI, IKOCUCTEMA, MTPOAYLEHTHI, KOHCYMEHTBI, PEIyIICHTHI, IETH

MUTaHMS, SKOJIOTHYeCKas MUpamMuia, bnoreoreHos, ouocdepa

YMeHnue uznarate OMojoruueckue Teopun (3BosrounoHHas teopust U. JlapBuHa, cCUHTETHYECKAs] TEOPUS
ABOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3aponbimieBoro cxoncrsa K.M. Bbapa, uepenoBaHusi riaBHbIX
HanpasieHuil u nmyteii sBomonun A.H. CesepuoBa, yuenus o 6uocgepe B.W. Bepnaackoro), onpeaensiTs

TpaHUIbI UX IPUMEHUMOCTH K JKUBBIM CUCTEMaM

YMeHue BJIAACTb METOAaMH HAYYHOI'O IIO3HAHHUA B ouoxoruu (Ha6J'H-OI[eHI/Ie U OIIKMCAaHUC KHMBBIX CHUCTCM,
ImponeccoB u ﬂBHCHHI;'I; opraHu3anus W IIPOBCACHUC OHOJIOTrHYECKOI0 OKCIICPUMCHTA, BBIJIBUXKCHHUC
THUIIOTE3bI; BBLIABJICHHUC 3aBUCUMOCTH MCKAY HCCICAYCMbBIMU BCINYHWHAMU, 00BSICHCHHE IIOJIYUCHHBIX
PE3YyJIbTAaTOB, HUCIOJb30BAHHLIX HAYYHBIX HOHSITPIﬁ, Teopnﬁ U 3aKOHOB; YMCHHC JOCJIaThb BBIBOABLI Ha

OCHOBAHHH IMOJTYYCHHBIX pe3yanaTOB)

YMmenue BBIACATHL CYHICCTBCHHBIC IMPU3HAKU CTPOCHUA OHMOJIOIrHYECKUX OOBEKTOB: BHUOB, HOHynHHHﬁ,

npoaAyueHTOB, KOHCYMCHTOB, PCAYLICHTOB, 6I/IOFGOI_IGHO3OB H OKOCHUCTEM, 0COOEHHOCTH nmponeccoB




HACJICACTBEHHON W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHI000pa3oBaHMs, NPHUCIIOCOOJICHHOCTH
OpTraHnu3MoOB, I[€I>'ICTBI/Iﬂ OKOJIOTHUYCCKUX q)aKTOI)OB Ha OpraHu3MbI, IEPCHOCA BEUICCTB U ITIOTOKA SHCPIrun B
HKOCHCTEMAaX, aHTPOIOTEHHBIX M3MEHEHUN B JKOCHUCTEMaX CBOCH MECTHOCTH, KPYTrOBOPOTa BEIIECTB U

OMOreoXMMHUYECKUX IIUKIOB B Onochepe

YMeHHne NpuMEeHATh NOJTyYeHHbIC 3HaHUS U1 OOBSCHEHHS OMOJOTMYECKUX IMPOLECCOB U SBJICHUH, AJISA
HPUHATHS NPAKTUYECKUX PELICHUH B MOBCETHEBHOM KU3HU B LIESAX oOecredeHns: 0€30MacHOCTH CBOETO
3JI0POBbS M 3[J0POBbsl OKPY’KAIOIIUX JIIOJIEH, COOIOEHU HOPM T'PAMOTHOTO MOBEICHHS B OKPY KAIOLICH
IIPUPOJIHON cpesie; MOHMMaHHEe HEOOXOIMMOCTH HCIOJB30BaHUS JOCTHKEHHM COBPEMEHHOH Ouosioruu

AJI1 paiuOHAJIBHOTO IMPUPOAOIIOJIE30BaHUA

YMmenune peuiatb 3JICMCHTAPHLBIC OMOJIOrHYECKHUE 3aaa4i, COCTaBJIATH CXCMblI IICPCHOCA BCUICCTB U

SHEPTUu B dKocucTeMax (Lenu MUTaHuUs)

YMeHue BBIMONHATH JIA0OpAaTOpPHBIE W TPAKTHYECKHE paboThl, COOMIONaTh MpaBuiaa Mpu padboTe ¢

y4eOHBIM U J1a00opaTOpHBIM 000pPYI0BAHUEM

VYMeHne KpUTHYECKH OLICHMBAaTh W MHTEPIPETUPOBATh MHPOPMALUIO OHMOJOTHMYECKOro COIEpIKaHus,
BKJIIOUAIOLIYI0 IICEBJIOHAYYHbIE 3HAHUS W3 pa3iuuHblX HcTouHMKOB (CMMU, HaydHO-IOIyJIIpHBIE
MaTepHalbl); pacCMaTPUBATh ITI00ATBHBIE HKOJOTHUECKUE NMPOOJIeMbl COBPEMEHHOCTH, (POPMUPOBATH 110

OTHOIICHHIO K HUM CO6CTBCHHYIO IO3UILIHUIO

10

YMeHue co3naBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHHs, 0000mas OHOIOTHYECKy O

I/IH(l)OpMaI_II/IIO N3 HECKOJIbBKUX UCTOYHUKOB, 'PAMOTHO HUCII0JIb30BATH MOHSATHUHBIN arrapar OHOJIOruHU




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJTIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 buoinorus kak Hayka
L1 buonorus — Hayka o xuBoil mpupoxae. Ponp Ouomornm B (OpPMHUPOBAHMH COBPEMEHHOW HAyYHOW KapTHHBI MHpA.
' Cucrema OMOJIOrMYECKUX HAYK
12 MeToapl mTO3HaHHWS JKMBOM mpupoAbl (HAOMIOAEHHE, OSKCIEPUMEHT, ONHCaHHWe, H3MEpeHHe, Kiacchu(uKaius,
MOJIETTMPOBAaHUE, CTATUCTHUECKAst 00padOTKa JTaHHBIX )
2 JKuBbIE CHCTEMBI M X OpraHu3aIus
2.1 JKunie cuctempl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: ouosorun. CBOMCTBAa OMOCHCTEM M UX pazHOOOpa3ue
29 YpoBHU oOpraHuzanuu OHOCHUCTEM: MOJEKYISIPHO-TeHETUYECKUI, KIETOYHBIH, OPraHU3MEHHBIH, MOMYyJISIHOHHO-
’ BUJIOBOH, DKOCUCTEMHBIN, OMOChEpHBII
3 XUMUYECKUN COCTaB U CTPOCHUE KIIETKU
31 XVUMUYECKUH COCTaB KIETKH. XUMHUYECKHE JJIEMEHTBHI: MaKpOAJIEMEHThI, MUKpPO3JEMEHTHl. Boma u MuHepaiabHbIC
. BenlecTBa. OYHKIMHN BOJBI 1 MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxanne ocMoTUuyecKkoro OagaHca
benku. CoctaB u cTpoeHue 0enKkoB. AMHHOKHUCIOTH — MOHOMEpHI OenkoB. HezameHnMble 1 3aMeHUMbIe aMUHOKHUCIIOTHI.
39 AMUHOKHUCIIOTHBIA COCTaB. YPOBHM CTPYKTYpbl O€IKOBOM MOJIeKyJbl (TepBUYHAsl, BTOpUYHAs, TpETUYHAs U
' YeTBEPTHYHASI CTPYKTypa). XUMUYECKHE CBOWCTBA OenkoB. bruonornueckue GpyHKINN OEIKOB.
®epMeHTHI — OHoNornyeckre karanu3aropel. CTpoeHHe (QepMeHTa: aKTUBHBIA LEHTP, cyOcTpaTHas CHeuu(UIHOCTb.




Kodepmentsl. Buramunbl. OTiauansi pepMEHTOB OT HEOPTraHWYECKUX KaTaln3aTOPOB

YraeBodsl: MOHOCaxXapuabl (rmo1<03a, pH603a n I[eSOKCI/IpI/I6OSa), AUcCaxapuabl (caxapoza, JIaKTO3a) " MOJIUCaxapUuIbl

(kpaxma, TIIMKOTEH, 1eJUTI0I03a). bruomornueckue GyHKIIMN yTIIEBOIOB.

33 JMmuapl: TPUTTUIEPUABI, cTepouabl, pocomumuasl. I'napodunsHO-THApOodPOOHEIE cBOMCTBa. bronornyeckue GyHKIIH
munuaoB. CpaBHEHUE YTIEBOJOB, OCIKOB U JIMMUI0B KaK HICTOUHUKOB SHEPTHH
34 Hyxnennossie kucnotsr: JIHK u PHK. Hykneotuasr — MoHOMepHI HyKJIeHMHOBBIX KucaoT. Ctpoenune u ¢pynkmun JTHK.
' Crpoenune u pynkuuu PHK. AT®: ctpoenue u pyHKIMH
3.5 [uronorus — Hayka o kierke. Knerounas treopust. MeToasl n3ydeHus KIETOK
16 Krnerka kak memocTHas kuBasi cucteMa. OOIue MpuU3HAKK KJIETOK: 3aMKHyTas HapyXHas memOpana, mojekyisl JJHK
' KaK F€eHEeTHUECKUH amnmnapar, CUCTeMa CUHTe3a Oelka
Tunel KJIETOK: 3yKapuoTHYEeCKass U pokapuoTudeckas. OCOOCHHOCTH CTPOCHMS MPOKAPHUOTHUECKON KiIeTKU. Kierounas
3.7 creHka Oaktepuil. CTpoeHHE >yKapHOTHUECKOW KieTKH. OCHOBHBIC OTJIMYHMS PACTUTEIHHOW, KUBOTHOW W TPHUOHOMN
KJIIETKU
[loBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, INIMKOKAJIMKC, UX (QyHKuuu. [Imazmatuueckas memOpaHna, eé
cBoiicTBa M QyHKIMHU. [{uTormasma u e€ opranonasl. OqHOMEMOpPaHHbBIE OPTaHOWABI KISTKH: HJIOIIa3MaTHYECKasl CeTh
3.8 (BIIC), annapat ['onbmku, au3ocoMsl. [lomyaBTOHOMHBIE OPraHOU/IBI KJIETKU: MUTOXOHIPUH, TacTuabl. [Iporcxoxaenne
MHUTOXOHAPUH U mnacTu. Bunsl mnactun. HememOpaHHble OpraHOUIb! KJIETKUA: PUOOCOMBI, KIETOYHBIM LIEHTP, PECHUYKH,
KTyTUKH. OYHKIMU OpraHOUI0B KJIETKU. Brirouenus
3.9 Anpo — perynatopHslii LeHTp kieTku. CTpoeHue sapa: siepHas 000J0YKa, KapHOIUIa3Ma, XPOMAaTHH, SIPBILIKO.
' XpOMOCOMBI
3.10 TpaHCIOPT BEIIECTB B KIIETKE
4 KusHeneaTeabHOCTh KIETKHA




4.1

OOMeH BemecTB, Wi MeTa0oIM3M. ACCUMIIIAIHS (TUTACTHYECKUI 0OMEH) U TUCCUMIIIALINS (DHEPTeTHIECKU OOMEH) —
JIB€ CTOPOHBI €IMHOTO Ipolecca Meradonm3ma. Turel OOMEeHa BemIeCTB: aBTOTPOGHBIA W reTepoTpodHbId. Ponb

(epMeHTOB B OOMEHE BEILECTB U MPEBPAILICHIH YHEPTUU B KIETKE

4.2

®orocunte3. CBeroBas m TemMHOBas ¢as3bl (orocuHTe3a. Peakmum (otocuHTe3a. DPPEeKTUBHOCTH (HOTOCHHTE3A.
3HavyeHue (HOTOCHHTE3a JUIS JKU3HM Ha 3emiie. BiusHue ycnoBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIMICHUS €ro
IPOIYKTUBHOCTH Y KyJbTYPHBIX PACTCHUIA.

XemocuHTe3. XeMOCHHTE3UPYIOIIe OakTepun. 3HAUYCHUE XeMOCHHTE3a JIJIs )KU3HHU Ha 3emMIie

4.3

SHCpFCTI/I‘{eCKI/Iﬁ 00OMEeH B KJIETKE. Pacmiennenue BCIICCTB, BBIACICHHUC U AKKYMYJIMPOBAHUC DHCPIUH B KIICTKE. OTansl
OHEPIrETUYCCKOIO oOMeHa. I nmkomuns. BpO)KeHI/IC n €ro BUIHI. KI/ICJ'IOPO,HHOC OKHCJICHHUEC, NJIN KIICTOYHOC ObIXaHHC.

D PeKTUBHOCTH IHEPTETUIECCKOTO0 0OMEHA

44

Peakuu marpuunoro cunresa. I'enetudeckas napopmanms u JIHK. Peanuzamus renetndyeckoit nHpopManum B KIETKE.
I'enernueckuii kox u ero cpoiicrBa. Tpanckpunums — marpuunblii cuaTe3 PHK. Tpancmsmus — OuocunTe3 Oenka.

Koauposanue amunokucaot. Ponb pubocom B GrocuHTe3e Oenmka

4.5

Hexnerounsie ¢opmbl xku3au — BUpychl. Mctopust oTkpeitust BupycoB (JI.M. MBanoBckwuit). OCOOEHHOCTH CTPOCHHS U
KHU3HeIeATeNbHOCTH BUpycoB. bakrtepuodaru. bonesnu pacTeHuil, )KMBOTHBIX M YEJIOBEKAa, BHI3BIBAEMBIC BHPYCAMH.
Bupyc ummynonedunura uenoBexka (BUY) — Bo3Oyaurens CIINM[la. Ilpodumnaktuka pacnpocTpaHeHHs BUPYCHBIX

3a0oJIeBaHMil

PasmHoxeHne u HHAWBUYAJIbBHOC Pa3BUTUC OPIraHU3MOB

5.1

Krnerounsnii muki, Wav >KU3HEHHBIH LUK KieTku. MHTepdaza m muto3. Ilporeccel, mporekaromue B HHTEpdase.
Permnmukanus — peakuuss matpuyHoro cunrte3a JIHK. Crpoenune xpomocom. XpOoMOCOMHBIH HabOp — KapUOTHIIL
JIuniouIHBIE M TaIUIOMAHBIA XPOMOCOMHBIE HaOOpbl. XpomaTuibl. LluToMOTHYECKHE OCHOBBI PAa3MHOXCHHS U
WHUBUTyTbHOTO Pa3BUTHS OPTaHU3MOB.

Jenenne knetkn — muro3. Craguu mutosa. [Ipoueccel, npoucxoaanive Ha pa3HbIX CTaAUsIX MHUTO3a. buonornueckuit




CMBICJI MHUTO3a

5.2

q)OpMBI Pa3MHOKCHHA OpPTraHU3MOB: 0Oecroyioe M IIOJIOBOE. Bunpr becroioro Pa3MHOXKCHUA: OCJICHUC HAIABOC,
IIOYKOBAHHUE OAHO- W  MHOT'OKJICTOYHBIX, cn0p006pa3OBaHHe, BCICTaTUBHOC Pa3MHOXCHHUC. I/ICK}’CCTBCHHOG

KIIOHMPOBAHUEC OPTraHU3MOB, €I'0 3HAYCHUEC JIA CCIICKINHN

53

[TonoBoe pazMHOXEHHE, €r0 OTIAMYUS OT OECIOI0ro.
Meiio3. Cranun wMmeiioza. Ilpoueccel, mpoucxoasimue Ha cragusx Meios3a. [loBegeHue xpomocoM B Meio3e.

Kpoccunrosep. buonornueckuii CMbICI U 3HaUY€HUE MeH03a

54

l'amerorene3 — mporecc 00pa3oBaHUS TOJIOBBIX KJIETOK y >KHUBOTHBIX. [l0JIOBBIE Kene3bl: CEMEHHUKH U SIUYHUKH.
OOpa3zoBaHre W pa3BUTHE MOJOBBIX KJIETOK — ramMeT (CIepMarTo30Hj, SHIEKIeTKa) — CIepMaTOreHe3 M OOTeHE3.

Ocob0eHHoCTH CTPOCHUMA SIMIEKJICTOK U CIICpMAaTO301UJ0B. OHJ'IOI[OTBOpeHI/IC. HapTCHOreHGS

5.5

NunuBuayansHOE pa3BUTHE (OHTOr€HE3). DMOPHUOHAIBHOE pa3BUTHE (AMOpHOreHe3). DTanbl SMOPUOHAIIBHOTO Pa3BUTHUS
y TO3BOHOYHBIX JKMBOTHBIX: JpoOJIeHHe, racTpyysiuus, opranoreHe3. lloctamOpuonanbHOe pasBuThe. THITBI
HOCTAMOPHOHAJIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (JMYMHOYHOE). BinsHue cpeasl Ha pa3BUTHE OPraHHU3MOB;
(akTOpBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE YPO/ICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU, CTalUN PA3BUTHUS

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYMBOCTH OPraHU3MOB

6.1

[Tpenmer u 3amaum reHeTHkU. Mcropus pa3BUTHS TeHETHKU. Bkiaa poccuiickux v 3apyOeHBbIX YUYEHBIX B pPa3BUTHE
TEHETUKU. METOabl TeHETHKH (THOPUIOJIOTHUECKUHN, IUTOTCHETUYECKHI, MOJIEKYJIIpHO-TeHeTnYeckuii). OCHOBHBIC

reHeTH4YecKue MoHATHs. I 'eHeTnueckas CHUMBOJIMKA, UCITOJIB3yCMasd B CXEMax CKpCH_II/IBaHI/If/’I

6.2

3aKOHOMEPHOCTH HAaCJElI0BaHUSl MPU3HAKOB, ycTaHOBJIEHHblE I. MenaeneM. MoHOrubpuaHoe CKpelirBaHHE. 3aKOH
eanHooOpa3usi rTHOpHUI0B MepBOro nokoseHus. IlpaBuino qoMuHUpoBaHMA. 3aKOH paclIeIUIeHHUs] MpU3HAKoB. I'nnoresa
yuCcTOTHI rameT. [[oJHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

ﬂI/IFI/I6pI/II[HOC CKpCIIMBaHUC. 3aKOH HE3aBHCHUMOTO HacJI€aOBaHHA IIPHU3HAKOB. I_II/ITOFeHeTI/ILIeCKI/IC OCHOBBI




TUTUOPUIIHOTO CKpelMBaHus. AHalu3upylollee cKpemuBaHue. Vcnonp30BaHre aHAIM3UPYIOMIETO CKPEUIUBAHUS IS

OTIpeIeJICHNUS] TEHOTHUTIA OCOOH

6.3

CueruieHHOe HacnenoBaHue Tpu3zHakoB. Pabora T. Moprana mo crermieHHOMY HacjeJIOBaHHIO TeHOB. Hapymenue
CIIETIJICHUSI TEHOB B PE3yJIbTaTe KPOCCHHTOBEPA. XPOMOCOMHAsI TEOPHS HACIEACTBEHHOCTH. [ eHeTHUeCKre KapThI.
I'eneTnka moina. XpOMOCOMHOG OIMPCACIICHUC II0JIa. AYTOCOMBI U TIOJIOBBIC XPOMOCOMEI. T'omoramernnie u

TeTCpOraMEeTHBIC OPIraHU3MBI. Hacnenosanue MMPU3HAKOB, CHCIJICHHLIX C I1IOJIOM

6.4

3MeHYuBOCTE. BI/II[BI NU3MCHUYMBOCTHU: HCEHACJICACTBCHHAsA MW HACJICACTBCHHAas. Pons Cpcabl B HeHaCHeHCTBeHHOﬁ
M3MEHYMBOCTU. XapaKTepUCTHKa MOAU(PUKAIIMOHHON W3MEHYMBOCTHU. BapualMOHHBIA psAl W BapuUallMOHHAs KPUBas.
Hopma peakumn mnpusHaka. KosnuecTBEHHbIE M KAayeCTBEHHBbIE MPU3HAKM U WX HopMma peakuuu. CBoiicTBa

MOIU(DUKATTMOHHOW U3MEHUYNBOCTH

6.5

HacnencTBenHas, nin reHOTUIIUYECKast, N3MEHYMBOCTh. KOMOMHATHBHAS M3MEHYMBOCTh. Mei03 U MOJI0BOM MPOIecC —
OCHOBa KOMOMHATHMBHOM W3MEHUMBOCTH. MyTannoHHass u3MeHUHMBOCTh. Kilaccupukauus MyTanuii: TeHHbIE
XpPOMOCOMHBIC, TeHOMHBIE. YacToTa M NMpUYUHBI MyTaluii. MyTareHHble (akTOpbl. 3aKOH TOMOJIOTUYECKUX PSJIOB B

HaciencrsenHon n3Menunsoct H.M. BasuioBa

6.6

I'enetruka yenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI T€HETHKHU YEJIOBEKA: M€HEATOTMYECKUN, OTU3HEIOBBIN,
[UTOTCHETUYECKUN, OMOXMMHMYECKUH, MOJEKylIspHO-reHeTuueckuidl. COBpeMEHHOE  OmpeleieHHe TeHOTHUIA!
MOJTHOTEHOMHOE CE€KBEHHpPOBAHUE, T€HOTUIHpPOBaHWE, B TOM uucie ¢ nomonisto [I[[P-ananu3a. HacnenctBeHHbie
3a00JI€BaHUs YENIOBEKAa: TEHHBbIC O0JIe3HU, OOJE3HM C HACJEICTBEHHOM MPEeapactoioKeHHOCThIO, XPOMOCOMHBIE
6one3nn. ComaThyeckne M TEHEpaTHBHbIC MyTanuu. I[IpUHIMIBEI 340pOBOro o00paza >KU3HHU, JAUATHOCTHUKH,
npoUIaKTUKA U JIGYEHHUsS] TEHETHYeCKHX Oone3Hedl. MeauKo-reHeTHUeCcKoe KOHCYJIbTHpPOBaHHE. 3HaueHUe

MeﬂHHHHCKOﬁ TCHCTUKHU B MIPEAOTBPAIICHUHN U JICUCHUN I'CHECTHYCCKUX 3a00JICBaHNM YEIOBEKA

CCJ'IGKI_II/ISI OpTraHHU3MOB. OCHOBBI OMOTEXHOIOTHU

7.1

Cenexkuus Kak Hayka M Tpolecc. 3apoXAeHHE CeNeKInu W aomecTukanus. Yuenue H.M. BaBuioBa o meHTpax




MPOUCXOXKACHUS U MHOrooOpasusi KyJbTYpHBIX pacTeHUH. LIeHTpbl MPOMCXOXKIEHUS OOMAIIHUX >KUBOTHBIX. Copr,

nopoza, mTaMm

7.2

CoBpeMeHHBIE METO/IbI CeJIEKIIMA. MacCOBBIM M UHIWBHUAYATbHBIM OTOOPHI B CENEKIIMN PACTEHUHN M )XKMBOTHBIX. OIIEHKA
JKCTepbepa. bBIu3KOpOACTBEHHOE CKpeluBaHue — UHOpuAMHT. Ywucras nuHug. CKpelMBaHUE YHCTBIX JIMHHUM.
I'ereposuc, nnm ruOpunHas cuna. HeponcTBeHHOe ckpermmBanue — ayTOpuauHr. OTnanéHHas rubpuaumsanus u eé
ycnexu. MCKyCcCTBEHHBIM MyTareHe3 M MOJIyYeHHE MOJUIUIONAOB. J(OCTHMKEHUS CENeKIUH PacTeHUH, XUBOTHBIX U
MUKpPOOPTraHU3MOB

7.3

buotexHonorus kak oTpaciab NpPOU3BOACTBA. ['eHHas MHXKeHepus. OTtambl co3faHus pekomOuHanTHOM JIHK n
TPaHCT€HHBIX opranu3MoB. Kierounas nnxenepus. Kinetounsle KynbTypbl. MUKpOKIOHAIBHOE Pa3MHOKEHUE PACTEHUI.
KnonupoBaHmie BBICOKOMPOAYKTUBHBIX CEIHCKOXO3SIMCTBEHHBIX OPTraHU3MOB. JKOJOTUYECKHE U dTHUECKUE TPOOITEMBI.

I'MO — renernuecku MOAM(PULIMPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

DBOJIONMOHHAS OMOIOTHS

1.1

DBOITIONIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBHHGTGJ’IBCTB& SBOJJOOUMH. ITaneoHTONIOrNYECKHE: IOCJICO0BATCIIbHOCTL IIOABJICHHUA BHI0OB B HaJICOHTOJIOTHUECKOU
JIETOMIHCH, TIepexoaHbie GopMbl. bruoreorpaduyeckne: cXoacTBO W paznuuue payH u ¢GJIop MAaTepUKOB U OCTPOBOB.
OMOPHOTIOTHYECKUE: CXOJICTBA M Pa3IUUMs SMOPHOHOB Pa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMHYECKUE!

TOMOJIOTUYHBIC, AaHaJIOTUYHbLIC, PYAUMCHTAPHBLIC OpraHbl, aTaBHU3MBbI. MOJ'ICKy.]'IHpHO-6I/IOXI/IMI/I‘IGCKI/ICZ CXOACTBO




MEXaHU3MOB HaCJICACTBECHHOCTH U OCHOBHBIX MeTa00INYECKHUX HYTeﬁ Y BCEX OpraHnu3mMoOB

1.2

OpomounonHast teopusa Y. [lapBuna. [Ipeanockuiky BOZBHUKHOBEHUS NapBUHU3MA. [[BMKYIIME CHIIBI SBOJIOLMU BUA0B
no /lapBuHy (M30BITOYHOE Pa3MHOKEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEONpenenEHHass U3MEHUYNBOCTh, O0ph0a 3a

CYIIECTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunrernueckast Teopus 3Bostonun (CTD) u ocHOBHBIE €€ mookeHus. MukposBotonys. [Tomysiius kak equHUIa BUIa

U 3BOJIIOLINA

1.4

JBmwxymue cuibl (PpakTopbl) IBOIIONMHA BUIOB B MpHUpoje. MyTalMOHHBIN MPOLecc ¥ KOMOMHATUBHAST H3MEHYHBOCTD.
[TonynsmronHble BOIHBI W Apelid reHoB. M3omsiusa u murpamus. EcrecTBeHHBIM 0TOOp — Hampapisiouuil (GpakTop
aBoJIOIMH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yibTaT 3Bojtonun. [IpumMepsl mpucnocoOaeHuit y opranu3mMoB. ApomMopdo3sl
U uauoagaritTanuu.

Bun u Bunoo6pazosanne. Kpurepuu Buna. OcHOBHBIE (OPMBI BUI000pa30BaHMS: T€OTPaPUIECKOE, IKOIOTHUECKOE

1.5

MaKpOBBOHIOI_II/IH. cDOpM]’:,I 3BOJIFOIIUHA: (I)I/IJ'IGTI/IIICCKaH, JAUBCPICHTHAs, KOHBCPI'CHTHA, ITapaJUICIIbHAA. H606paTI/IMOCTb

9BOJJIIOIIMH

Bo3HuKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4HbIE MPEACTaBICHUS O 3apOKICHUM KU3HU. HayuHble runoTe3bl BOSHUKHOBEHHUS )KM3HU Ha 3emiie: abMOreHes 1
NaHCIEpMHUsA. XUMHUYECKasl 3BOIIOLUA. OKCIEPUMEHTAIBHOE IOATBEPXKICHNE XMMHMUYECKOM 3Boitonuu. HauanbHble
sTansl Ouonorndeckoi spomonuu. I'unoresa PHK-mupa. [lepBrie kinetku u ux spomtonus. @opMupoBaHUE OCHOBHBIX

TpyHIl )KUBBIX OPraHU3MOB

2.2

PasButne xnu3Hu Ha 3emute 1o 3pam u nepuonam. Karapxen. Apxelickas u nporepo3orickas 3psl. [laneo3olickas spa u eé

NepUOJIbI: KEMOPHICKHIA, OPIOBUKCKHUH, CHITYPHUICKHIA, IEBOHCKUN, KAMEHHOYTOJILHBIN, TepMCKUN. Me30301cKas 3pa u




€€ MepuoJIbl: TPUACOBBIN, FOPCKUA, MEJIOBOM.
KaiiHo3o0lickass 3pa M €€ mNepuoJbl: IMaJCOreHOBBIM, HEOI€HOBBIN, AHTPOIOIEHOBBIM. XapaKTepUCTHKa KiIMMaTa U
reoIornyeckux mporeccoB. OCHOBHBIE ATAIbI 3BOIIOLMU PACTUTENILHOTO U JKUBOTHOTO MHpa. ApoMop(o3bl y pacTeHHH

U ) KMBOTHBIX. HOSIBHGHI/IG, PacCuBET U BBIMUPAHUC I'PYIIIT ) KUBBIX OPTaHU3MOB

23

Cucrema OpraHu4YCCKOIro MrUpa Kak OTpPaKCHUEC 3BOJIFOIIUU. OCHOBHBIC CHCTEMAaTHUYCCKHUE rpynaribl OpraHu3MoB

24

OBoiroIUs 4YeIoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BUTHe NpenCcTaBIEHMH O NMPOUCXOXKIACHMM dYesloBeka. Metoabl
n3y4eHus anTponoresHesa. CxoaCTBa U pa3ianuydns 4e€JIOBEKA U )KMBOTHBIX. CHCTEMATHYECKOE MTOIO0KECHHUE YEIOBEKA.
JBmxyue cuibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHast MW3BMEHUMBOCTD M €CTECTBEHHBIN 0TOOp. OOIIeCTBEHHBIH

o0pa3 )KM3HH, U3TOTOBJIEHUE OPYAU TPY/la, MBIIIIIEHUE, PEUb

2.5

OCHOBHBIE CTaJWd M BETBU HBOJIOLMHM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenblid, YenoBeKk NpsMOXOISIINM,
UYenoBek HeaHaepTanbckuii, Yemoek pasymHbli. HaxolIku HMCKOMaeMbIX OCTaHKOB, BPEeMsl CYIIECTBOBAaHUS, 00JIACTh

pacrpocTpaHeHusi, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPY M

2.6

YenoBeueckue packl. OcCHOBHbIE OosiblIM€  pachl:  eBponeoujHass  (eBpasuiickas), Herpo-aBCTPaIOUIHAS
(3kBaTtopuanbHas), MOHTOJIOMJIHAs  (a3MaTCKO-aMepuKaHCKas). UYepTsl MPUCIOCOOJICHHOCTH — MpPEACTaBUTENEH

YeJIOBEYECKUX pac K YCIOBUSAM CyllecTBoBaHuUs. EnuHcTBO yenoBeyeckux pac. Kputuka pacusma

OpraHu3Mbl 1 OKpy>Karollas cpena

3.1

ODKoNorus Kak HayKa. Sanaqn U pa3aciibl 3KOJIOTHH. MeToapl 3KOIOTMYECKUX HCCIICIOBaHUM. DKOIOTHYECKOE

MHUpOBO33peHue. Cpenbl 00UTaHUS OPraHU3MOB: BOJHASI, HA3EMHO-BO3IyIITHASI, TOYBEHHAS, BHY TPHOPTaHU3MEHHAs

3.2

Okonorndeckne Gpaxtopsl. Kiraccupukanmst sKoJ0rmueckux (pakTopoB: aOHOTHYECKUE, OMOTHIECKHE U aHTPOTIOTCHHBIE.

I[eﬁCTBHe OKOJIOTHYCCKHUX q)aKTOpOB Ha OPraHu3Mbl

33

AbuoTnueckue GakTopbl: CBET, TeMIepaTypa, BIaxkHocTh. DoTonepuoausM. Ilpucnocobnenuss opraHu3MoB K AEHCTBUIO




abuotnueckux gakropos. buosornueckue puTMbl

3.4

buotnueckue daxktopsl. Buasl 6MOTHYECKMX B3aMMOICHCTBHM: KOHKYPEHIIMSI, XUIIHUYECTBO, Mapa3uTu3M, MyTyalu3M,
KOMMEHCANIM3M  (HaxJIGOHMYECTBO, KBApTHPAHTCTBO), AaMEHCAIM3M, HEWTpaiau3M. 3HaYeHHEe OHOTHYECKHX

B3aUMOJICCTBUH JJI CYIIECTBOBAHUS OPTaHU3MOB B TIPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTCPUCTHUKU IIOITYJIALNH. OCHOBHBIE IIOKa3aTeIIN nmomyJjsinuu: 4YHUCJICHHOCTb, IINIOTHOCTD,

pOXK1aeMOCTb, CMEPTHOCTb, IIPUPOCT, MUTPALMA. JJMHAMKKA YMCIICHHOCTH MOMYJIALIMUA U €€ PEeTyIsuus

Coo01recTBa v PKOJIOTHYECKUE CUCTEMBI

4.1

Coo0mecTBO Opranu3mMoB — 6noreHo3. CTpyKTypbl OHOIIEHO3a: BHIOBAsl, IPOCTPAHCTBEHHAs, Tpoduueckas (THUIIeBas).

Bunsi-gromunantel. CB31u B OHOLIEHO3€E

4.2

Dkonoruveckue cucteMbl (9kocuctemsl). [lonsTue o0 skocucteme u OuoreoreHo3e. OyHKIMOHATBHBIE KOMIIOHEHTHI
JKOCHCTEMBI: TMPOAYLEHTHI, KOHCYMEHTBI, PEAyLEHTbl. KpyroBopoT BEHIECTB M IIOTOK JHEPIUH B DSKOCHCTEME.
Tpodudeckue (mumieBsie) ypoBHHU 3KocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE MTOKA3aTEIHN SKOCUCTEMBI: OMoMacca,
OPOAYKIMS. DKOJOTHYECKHE MUPaMUJbl: TPOAYKIMH, YUCIECHHOCTH, OroMaccel. CBOMCTBA SKOCUCTEM: YCTOMYHMBOCTb,

camoperyJssnus, pazsurue. Cykueccus

4.3

[Ipupoanslie 3K0cHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOTO WJIN IIMPOKOJIUCTBEHHOTO JIECa.
AHTpPOIIOT€HHBbIE IKOCUCTEMBI. ATpPOIKOCHUCTEMBI. Y pOoskocucTeMbl. buonoruueckoe M XO3sIIICTBEHHOE 3HA4YE€HHE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak GakTop ycroiiunBocTH 3kocucteM. CoxpaHeHHne OMOIOrMUecKOoro pasHooOpasus Ha 3emiie

4.4

VYuenue B.U. Bepnajackoro o 6uocepe. I'panutsi, coctaB u cTpykrypa 6uocgepsl. XKuBoe BemecTBo u ero QpyHKIUH.
OcobenHoctu 6uocdepsl Kak rinodambHON 3KocucTeMbl. /[MHaMu4eckoe paBHOBecHe M oOpaTHas CBsA3b B Omocgepe.

KpyroBopoTs!I BemecTB ¥ OMOTEOXUMUYIESCKUE KBl DJIEMEHTOB (yTiiepoa, a30Ta). 30HaIbHOCTh Onochepsr. OCHOBHBIC




OMOMBI CyIIIH

4.5

YenoseuecTBo B Onocdepe 3eMau. AHTpOIIOTeHHBIC U3MEHEHUs B Onocdepe. [ modaapHbIe 3KOIOTHUECKUE TIPOOIEMBI.
OcHoOBa palMoOHAIBFHOTO YIPABICHUS IPUPOJAHBIMU PECypcaMy M UX HCIIOJIb30BaHME. JlocTikeHns: OMOJIOTHH M OXpaHa

PUPOJIBI




YYEBHO-METOJJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPHAJIBI IJIX1 YUEHUKA

* buonorus. 10 kinacc. [Taceunuk B.B., Kamenckuii A.A., Py6nos A.M. u np.; [lox
penakueii [Taceunnka B.B. Akunoneproe o6mectBo «M3natensctBo «IIpocsemienuey ¢
buonorwus. 11 knacc. [Taceunnk B.B., Kamenckuii A.A., Pyonos A.M. u ap.; [lox penakuueit
[Taceunuka B.B. Akunonepnoe obmectBo «M3znarensctBo «IIpocBemenuer»

METOJUYECKHWE MATEPUAJIBI I YUUTEJIA

- UadopMaIimoHHO-METOAMIECKOE MUCHhMO 00 0COOCHHOCTSIX MPENOoIaBaHus yueOHOTO
npenmMera «buonorus» B 2025/2026 yuedbnom roay https://edsoo.ru/wp-
content/uploads/2025/08/biologiya_.pdf

- o JlocT>KEHME METAIPEIMETHBIX PE3YJIbTaTOB B PaMKaX U3Y4YEHUS IIPEAMETOB
€CTECTBCHHO-HAYIHOT0 0JIOKa (OCHOBHOE 00IIIee 00pa30BaHue) | METOAHYECKUC
pexomenanuu estestvenno-nauchnyj-blok 01.pdf

- buonorus (yriy6neHHsIi ypoBeHb): Peanuszanus tpedboBanuii ®I'OC

cpeaHero o0Iero 00pa3oBaHus : METOAMIECKOE MOCOOHE IS YUUTEIIS.
mp_biologiya format-docx 26082023 na-sajt.pdf

- buonorus (6a30BbIit ypoBens). Peanuzanus @I'OC ocHoBHOTO 00111er0 00pa3oBaHuUs:
MeToudeckoe mocodue s yuutens. https:/clck.ru/3ANSBnV

: ,Z[J'IH MCTOAUYCCKOI'0 COMMPOBOXKIACHUSA HpO(l)I/IJ'IBHBIX TEXHOJIOTHYCCKHX

U €CTECTBEHHO-HAYYHBIX KJIacCOB MOCKOBCKHI (pu3nko-TexHuueckuii ”HCTUTYT (MDTH)
pazpabotain npoekT «Hayka B peruons» https://go2phystech.ru/uchebnye-posobiya-
frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

- MeToamueckue peKOMEHAANNH 110 CO3JJaHHIO KITACCOB TEXHOJIOTMYECKOTO M €CTECTBEHHO-
HAYYHOTO pouiIe 1 KI1accoB ¢ yriryOJeHHBIM N3yYeHUEM MaTeMaTUKH, (PH3UKHU, XHMHUH,
Ounosoruu B 0011e00pa30BaTeIbHBIX OPraHU3aIUAX C HCTIOIB30BaHUEM HH(MPACTPYKTYPHI,
CO37IaHHOM B paMKax HaIlMOHAJIBbHOTO MpoekTa «Ob6paszoBanne» (KBantopuymsl, [T-kyOsl,
Touku pocta u ap.) (2025 r.) https://edsoo.ru/wp-

content/uploads/2025/09/mr_sozd klassov_tehnol i en profilej 2025.pdf

- Meronnueckue pekoMenaanuu. Oprannzanus B3aumozeiicteus “Illkona — By3 —
npennpusaTae” (2025 r.) https://edsoo.ru/wp-content/uploads/2025/09/mr_sh v_p 2025.pdf



- KonTekctHelie 3amaun. 3ananus Kk yueoOHomy kypey «buomnorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya 2024.pdf

- Metoanueckuii keiic. CrieryieHHOe HaclieloBaHue mpu3HakoB. buomorus. 10 kmacc (2024
r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya mk sczeplennoe nasledovanie priznakov.pdf

1 DPPOBBIE ObPA30OBATEJIBHBIE PECYPChI 1 PECYPCBI CETU UHTEPHET -
bubnmoreka [{OK https://m.edsoo.ru/7f413368

- CBEPOBPA3OBAHME https://sbereducation.ru/?ysclid=mqs5zf94si190911577



